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FOREWORD

The Public Health Conference on Records and Statistics
(PHCRS) is convened biennially by the National Center
for Health Statistics to consider the Ilatest
developments in public health reporting systems, vital
statistics registration, and health surveys. Starting as a
relatively small group of State registrars and health
statisticians in 1949, participation in the Conference
has grown each year to include other health
professionals such as epidemiologists, health planners,
and economists. This year, for the 19th National
Meeting of the PHCRS, there were 32 sessions, and
over 1,000 registrants.

Information and ideas on a wide variety of health
statistics programs, techniques of data collection and
analysis, latest computer applications, and related
matters are exchanged through formal presentations,
exhibits, and audience discussion. This year, for the
first time, a call for papers was issued and the response
was gratifying.  Unfortunately, so many excellent
papers were submitted that not all could be placed on
the program. Summaries of those selected and
presented are included in these Proceedings.

The theme for the 19th National Meeting of the PHCRS
was "Priorities in Health Statistics® The program
addressed three areas having primary need for health
information and statistics -- health promotion and
disease prevention, health care costs, and monitoring
and evaluating health care programs. Within these sets,
concurrent sessions focused on major areas of interest
relating to systems design and program administration,

methodology, and data use and analysis. Special
sessions were presented by the National Institute of

Mental Health and the Health Care Financing
Administration.

Judging from the many comments we have received,
the 1983 PHCRS was indeed a great success. The
participants felt that the program was timely, relevant,
and informative, offering them new information which
they can put to practical use in their work. In addition,
both the speakers and the topics presented were highly
praised.

Our thanks to all who participated in the 1983
Conference, whether by planning the sessions, preparing
papers, or contributing to the discussions. Each one
helped to make the Conference the informative, well-
structured, and beneficial interchange that it was. It is
our hope in publishing these Proceedings that the
information and ideas exchanged at this Conference
will be a valuable contribution toward meeting the
rapidly changing data needs of the 1980s.

Z e

Manning Feinleib, M.D., Dr.P.H.
Director
National Center for Health Statistics
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CALL TO ORDER AND OPENING REMARKS

-

Manning Feinleib, M.D., Dr.P.H., Director, National Center for Health Statistics

Good morning, and welcome to the [9th national
meeting of the Public Health Conference on Records
and Statistics. For those of you who have not had a
chance to look at your programs, I am
Manning Feinleib, Director of the National Center for
Health Statistics, which’is sponsoring this meeting. It
is a great pleasure to have you here.

I would like to begin this morning by introducing a
few of our special visitors. I hope that they will stand
as I call their names.

Dr. Baruch Modan, Director-General of the Ministry
of Health of Israel.

Mr. John Coombs, Director of the Health Division of
Statistics Canada in Ottawa, Canada.

Four former directors of the National Center for
Health Statistics are with us: Forrest Linder,
Ted Woolsey, Ed Perrin, and Dorothy Rice.

Thank you. We also are delighted to have a number
of other visitors from Canada and the World Health
Organization. The members of the National Committee
on Vital and Health Statistics are in attendance. So are
the deans or their representatives from the schools of
public health in the United States. We have several
other distinguished guests who will be addressing us this
morning, and I will introduce them individually a little
later. It is good to have all of you here.

These meetings go back to 1942, when a group of
State registrars met in St. Louis, Missouri, to discuss
ways to improve the vital registration system. When
the title Public Health Conference on Records and
Statistics was first used in 1958, the National Health
Survey was still young and the National Center for
Health Statistics did not exist at all. While all of the
States had vital registration offices, none had a State
center for health statistics. Today, a majority of the
States have such centers. The Public Health
Conference on Records and Statistics provides a forum
for representatives from Federal, State, and local
health agencies, as well as universities and professional
associations, to share their knowledge and experience.
This diverse gathering lends the Conference a rich
variety of perspectives on current issues concerning
health information systems in the United States. These
Conferences have been held on a biennial basis with but
a few interruptions. I hope we will be able to resume
the biennial schedule henceforth.

Before turning to a discussion of the content of our
Conference during the next three days, I would first
like to bring you up to date on some of the activities at
the National Center.

As many of you may know, the Center conducts
about a dozen surveys on an annual or periodic basis.
The National Vital Statistics Cooperative Program, the
National Health Interview Survey, and the National
Hospital Discharge Survey are conducted annually on a
continuing basis. The other surveys which span a
variety of data collection systems are now being

conducted according to a Periodicity Plan esfablished
two years ago. Altogether, our data .collection
activities cover the spectrum of healthand illness from
birth to death. We are covering every facet of the
health spectrum. The birth and death registration
systems provide “total population coverage. The other
surveys are based on stratified, random -samples
carefully designed and selected by our research and
methodology group to provide representative samples of
the United States. 1 will not go over each of these
systems but you will be hearing a lot about them during
the next three days of the Coniference.

Despite various constraints in terms of budget and
personnel, the Center is in fairly good shape. All of the
surveys that are currently planned for Fiscal Years
1983 and 1984 are expected to be conducted on
schedule. However, we are continuing to explore
changes that we can make to increase our capacity and
capability for producing needed health data. One of the
most important directions that we are exploring is more
effective integration of our data systems through
utilization of a common sample for the
population-based - surveys. - This promises to be a
cost-efficient change that will also enhance the
analytical potential of the separate surveys. We are
also entering into formal agreements with other Public
Health Service agencies that will enable us to collect
information of particular importance to them in
coordmatlon with our ongomg surveys.

Many of 'you may know that-I have been 1nvolved for
many years with several major longitudinal studies at
the National Heart, Lung, and Blood Institute 1nc1ud1ng
the Frammgham Study. Drawing on this experience I
am urging the various surveys at the Center to-consider
the possibility .of linkdge ‘of the base.information of the
national -surveys with followup™ procedures so-as to
establish longltudmal inférmation which- could be
extremely useful in formulatmg health policy, -At a
minimum, insofar'as our confidentidlity statutes permit
and insofar as it does not hamper 'recruitment for the
various surveys, we expect to link the surveys.with the
National Death Index which- has proven to be an
extremely useful research tool. -

One initiative that we are pursuing with great vigor
can be summed up with the word "automation." [ am
convinced that the technological changes in the
computer field will have great impact on our own
operations and on that of other statistical agencies in
solving the universal problem of the time lag between
collection and release of data. When, this is coupled
with expected improvements in the accuracy of
tabulations, and improvement in the publication
process, I am sure that the initial heavy investment will
be well worth it in the long run. Related to the area of
computer automation we-are also conducting feasibility
studies in related areas, such as random digit telephone
dialing, to reduce the cost of various siurveys without
impairing the validity of the data collected. -If these
feasibility studies indicate that there will be no loss of
validity of the data, we are hopeful that these
techniques can also be used by other agencie's at the
State and local-level to meet their. growmg needs for
small-area data.



After a period of inactivity, the National
Committee on Vital and Health Statistics was
reconstituted earlier this year to serve as an advisory
group to the Secretary for the Department of Health
and Human Services and the Assistant Secretary for
Health. The full Committee has already met three
times this year and just yesterday. heard reports from
three newly established Subcommittees which dealt
with three important areas of current interest. One is
dealing with problems involved with disease
classification and automated coding of medical
diagnoses, including the beginning steps for the next
revision of the International Classification of Diseases,
and a consideration of the Diagnostic Related Groups to
be wused for Medicare reimbursement effective
October 1. A second Subcommittee is pursuing
vigorously the issues related to the establishment of
uniform minimum health data sets which HHS would
like to institute in its various data collection systems;
and finally a Subcommittee on the vital statistics
cooperative program is guiding us in NCHS in
establishing more effective and collegial relations with
the State vital statistics systems.

Probably one of the. most important pieces of
evidence of the vigor of the Nationa! Center for Health
Statistics and health statistics activities in the country
is your attendance at this meeting. You have come to
this meeting in record numbers--more than 900 people
were preregistered and we are expecting over 1,000 to
attend in total. You have all come to this meeting to
share your knowledge and experience and your
perceptions of the priorities and systems necessary to
meet health statistics requirements for the 1980s.

Some of you are producers of health information.
Some of you represent the wide community of data
users--universities, health care providers, health
planners, businesses, and government agencies.
Whatever our backgrounds we are united in a common
concern for the range and quality of information
available for assessing health in this country and the
steps we can take in our own jobs to assure the
availability of timely, complete, and accurate data to
meet the various needs of our programs.

At a time of tight budgets it is more essential than
ever that all those involved in collecting, analyzing, and
using health data work together and establish close
communjcation. We need cross-fertilization,
cooperation, and sharing if we are to make the best use
of our available resources. That is the important
purpose of this meeting. Today all of us who produce
statistical data have to be keenly aware of the relative
priorities and demands that are placed upon us. This
requirement has given us the theme for this
meeting--Priorities in Health Statistics--which will
form the basis of our discussions and exchanges for the
next three days.

You should be aware that nearly all of the papers to
be presented in the concurrent sessions of this
Conference are contributed papers. Last winter, in
preparation for this meeting, NCHS sent out a call for
papers. The response was an outpouring--we received
more than 300 abstracts. The staff of the Center
reviewed all the abstracts and made difficult choices in
order to obtain the approximately 80 papers that will be
presented at the Conference. We would have liked very
much to use all of the papers that were submitted, but
we have only three days. The response that we had,

however, 1 take as a measure of the enthusiasm and
vigor of the health information enterprises in this
country. I think you will find some breakdown of the
contributors to be interesting. Of the 80 papers to be
presented, about one-fourth of them were prepared by
personnel of State and local agencies, primarily health
agencies. Another quarter of the contributors are
associated with universities, medical schools and
various survey research centers. Another quarter of
the contributors are personnel with various Federal
agencies. And the final group is made up of a variety
of representatives from voluntary organizations,
businesses, and hospitals.

Let us now turn to a brief overview of the
organization of the meeting during the next three days.
Each day of the Conference will highlight a different
area of high priority for health data collection and
information needs.

Both the plenary session and all of the concurrent
sessions on a given day will be devoted to one priority
area. Today, the priority area is data needs for health
promotion and disease prevention. Health promotion
and disease prevention is one of the highest priorities of
the Department of Health and Human Services.
Working with a coalition of many organizations, some
200 specific objectives have been set as national goals
for achievement by the year 1990. Federal, State, and
local governments, employers, unions, schools,
voluntary agencies, and many others are involved in
education and informational programs designed to help
people achieve the behavioral changes needed for
healthful living styles, and thereby to reduce morbidity
and mortality for a wide sector of diseases. The data
needs to track and evaluate our progress in achieving
these goals will be the basis for discussions and
presentations this morning and this afternoon.

For Tuesday, the priority area to be discussed is
data on health care costs. This priority reflects the
national concern about the steep and sustained rise in
the costs of medical care. This fall we will see the
implementation of various measures intended to contain
the rise in costs of Medicare and Medicaid. This will
add a new challenge for all those involved in developing
and analyzing data in the health costs area.

For Wednesday, the priority area to be considered is
the monitoring and evaluation of health service
programs. This area encompasses data needs for
administration and accountability and is increasingly
important in guiding us in establishing priorities under
tight budgets.

There is one other organizational aspect during the
next three days which you should note. Papers in the
concurrent sessions are grouped according to three
tracks: statistical program administration,
methodology, and data use and analysis. You may
follow one track throughout a day or over the entire
three days or you can mix and match as you please.

The program also includes three special sessions.
Late Tuesday afternoon, we will hold the traditional
afternoon session with the staff of the National Center
for Health Statistics. This is an informal session at
which we will attempt to answer any and all questions
you may have about our various programs. On
Wednesday, two of our fellow agencies from HHS will
hold special sessions: staff of the National Institute of



Mental Health will present a session in the morning on
statistical perspectives on the U.S. mental health
service delivery system; in the afternoon, the staff of
the Health Care Financing Administration will hold a
session on sources and uses of data for evaluating
Medicare and Medicaid reimbursement, eligibility, and
coverage demonstrations and experiments. These
sessions are designed to meet some of the specific
needs many of you have expressed. All Conference
participants are invited to attend and participate in
these sessions.

This Conference, like al! the others held over the
past 40 years, blends talent, knowledge, and experience
of people in many different jobs in many different parts
of the country. It offers one of the few opportunities
that we have to get together with many of our
colleagues in health statistics and to learn from their
experiences. I hope that each of you will benefit from
the sessions of the next few days, and that each of you
will also contribute to the discussions. The priorities
that we must address are a tough challenge; by learning
from each other we will better be able to meet them.




PRIORITIES IN PUBLIC HEALTH DATA

Edward N. Brandt, Jr., M.D., Assistant Secretary for Health
U.S. Department of Health and Human Services

I'm pleased to be your keynote speaker this morning.
I feel quite honored, in fact, since after me comes a
full program of excellent people dealing with every
important issue in the world of public health records
and statistics. = This year's program is clearly as
important to the field of public health as programs in
the past have been. And maybe more so.

At this point, I would like to congratulate the
Conference Committee for putting together a program
that is serious, substantive, and stimulating. The
papers--and the people giving them--are sure to make
a solid contribution this week to the future course of
health statistics. I'm impressed.

As a biostatistician myself, I read a program like
this and I wonder why I strayed so far from my
computer. Where did I go wrong? There's so much good
work to be done and so many good people with whom to
share that work.

For this morning, I've been asked to say just a few
words about the "Priorities" in health data...what they
seem to be and what the role of government might be in
responding to those authorities...and then I want to ask
something of you. But more of that in a moment.

First, the priorities.

Of a number of priorities that could be discussed, I
want to bring to your attention this morning three
priorities in particular. I really can't put them in any
rational descending order of importance, since, in my
judgment, each one is as important as the other. But
let me discuss the turnaround priority first, because it's
a relatively simple one to state. Also, I'm sure that
everybody in this room has "turnaround” somewhere on
his or her personal list of data priorities.

Before the advent of the computer, it was common
for the public health worker or the services manager to
be working with published data that was 7 to 10 years
old. It wasn't the best situation, but then we didn't
seem to need data that was much more timely.

The computer is changing all that. With its help, we
have reduced lag time to the current 30 to 36 months.
But that's still not good enough. A base year of 1980 is
simply inadequate for public health planning in 1983 for
the years 1985 through 1988. When you recall the many
important medical and health care changes as well as
the profound economic and social changes that have
occurred in the society since 1980, you have to say that
1980 is just not good enough. For today and for the
future, it is an atypical year for planning.

But timeliness is not an end in itself. Timeliness of
data provides the means by which we gain better
understanding of the "health needs of today's citizens
and we achieve greater insight into the
effectiveness--or the deficiencies--of our system of
health care delivery.

Timeliness is also a key to helping us achieve one of
the objectives of any good data system: comparability

among as many data sets as possible. In public health,
we still have a distance to travel before reaching that
objective of general and broad comparability.

The time lag may be no more than a function of our
culture...that is, our human work systems are still not
organized to take full advantage of the electronic
systems humming all around us. Or we may not be as
agressive as we ought to be in pushing the computer to
carry more of the processing load and, by so doing,
liberating people to exercise their brainpower with
more effect...in a shorter space of time...at the most
critical points.

Is progress possible on this priority? I believe it is
and in the forefront will be the National Center for
Health Statistics.

Staff members of the NCHS know a great deal about
the issue of turnaround time. For many years they have
taken the brunt of the criticism, whether they deserved
it or not. But ! am pleased to recognize the efforts
they are making--and will continue to make-~to
further modernize many of the Center's activities in
order to put the turnaround issue behind them. I know
this is a high priority issue with Dr. Feinleib, also, and
he has my complete support.

Let me just mention two areas where we hope to see
some progress fairly soon.

In the area of vital statistics, our problem has been
that, at the Federal level, we can go no faster than the
slowest State. However, that argument, if it had any
validity, was only valid for the past, not the present and
certainly not for the future. The pace of collecting
vital statistics has been accelerating at every level of
government. Hence, our explanation for yesterday's
long lag time will not be good tomorrow. In fact, I
would say that if we do not focus more attention on the
problem, it might well be the Federal level that
becomes the slowest level of all.

The record until now certainly points in that
direction. Over the past few years, automation was
introduced into the National Center on a piecemeal
basis. And, in many instances, it was just as well that
the NCHS did not plunge into the purchase of an
expensive, agencywide, but quickly obsolescent system.
But that was yesterday. Today, the state of the art is
such that we are able to--and we must--speed up the
degree of automation throughout the Center and go at
the problem with an overall, cohesive plan.

One of the first areas to benefit would be vital
statistics, The lag time for publication of vital
statistics has been about 3 years. This year we are
doing a little better, closer to a gap of about 30
months. However, by the end of 1984 we intend to have
reduced the lag time on vital statistics down to 12 to 15
months. That is, final data for calendar year 1983 will
be available in January or February 1985. That's our
goal and our timetable for reaching it. Dr. Feinleib and
I agree that it's a realistic goal and we are working to
achieve it.




A related effort focuses on that important
work..."available." We may have improved the
collecting and manipulating of data, but what's the use
of that, if it all bogs down in the publications process?

We hope to eliminate that problem in 1984, when
our "front-end computer publication capability" will be
fully operational. This capability will allow us to
generate final computer tabulations that are
camera-ready for the printer. As many of you know,
particularly those of you who shepherd publications
through the Government Printing Office, the ability to
generate camera-ready computer runs will cut many
months off the timetable of available data. For some
publications the timetable may be shortened by as much
as a year.

These efforts in vital statistics and in data
publication should do much in the years to come to
lower our anxiety levels about turnaround time at the
National Center for Health Statistics. It will still be a
priority, but I believe it will generate more data and
less worry.

The second priority I want to share this morning
concerns a need to develop at the State, county, and
municipal levels the capacity of gathering and using
"small-area data." The term "small-area" is meant-to
cover much more than vital statistics. Nearly every
jurisdiction already does pretty well on those or is well
on the way to improvement. The "small-area data" I
have in mind would give a more three-dimensjonal
picture of the delivery and use of specific health
services.

Such data would yield the following kinds of
information:

o The status of prenatal care, the priority medical
needs in perinatal and maternal care, and predictive
models of delivery and birth outcomes in a given
geographical area...

o Also available would be hard indicators of the
prevalence of communicable diseases among
specific age, sex, occupational, and zip code
Broups...

o "Small-area data" can substantlally illuminate the
impact on local residents of certain discreet
environmental events, such as severe heat or cold,
or the improvement or the deterioration in the
quality of local drinking water, or. the dumping
nearby and the subsequent clean-up of toxic
wastes...

o And such data also reveal, tally by tally, the
emergence of long-term challenges for local health
service, such as an expanding population of elderly
residents who have comparatively weak health
profiles or a rising curve of alcoholism among
school-age children.

These kinds of data are available on a national level
but in varying depth. And, to recall the first priority I
mentioned a moment ago, the collections are done by
different agencies whose goals, objectives, and
timetables are not always consistent, one with another.
Let's take drunk driving as just one example,

Each year an estimated 25,000 Americans are killed
in alcohol-related highway accidents. Another 700,000
are injured. It is the leading cause of death among
young people 16 to 24 years of age. Drunk driving is

one of this country's leading epidemics affecting the
public health. But where do these statistics come
from? How good are they? And can they be any
better?

The Department of Transportation is one main data
source. The DOT's "fatal accident reporting system"
aggregates State data giving the age and sex of the
decedents, the causes of accidents to the extent they're,,
known, the types of vehicles involved, and so on.. The.,
role of alcohol is deduced from the reports of
blood-level tests of the drivers involved .in the
accidents. Most States routinely do the BAC testing.

This past January, DOT published a report titled
"Alcohol in Fatal Accidents." The data for the DOT .
study were drawn from highway fatality reports out of -
29 States. This DOT report has been helpful in
clarifying the magnitude of. the problem .of drunk
driving in the United States. It's very useful for
policymakers and decisionmakers at the national level.

As good as the report is, however, it is nevertheless
limited by the uneven nature of reporting at the State
level. The aggregated FARS data give an indication of
the problem...they do not provide the sought-after final
statistical definition.

Unfortunately, we do not have any compatible,
complementary set of data elsewhere to use as.
confirmation. The NCHS mortality data give
accidental deaths involving motor vehicles, but these.
may be off-the-road accidents, they include such
specialty vehicles as earth movers, and the data may or
may not include the blood alcohol concentration levels
in the victims.

Also, the FARS reports have a 30-day limit. That,
is, the system will carry all fatalities that occur within
30 days of the accident. But the NCHS system, based
upon death certificates, has no such limitation. In
addition, and probably of most significance, is the fact
that the NCHS data are about 3 years behind FARS., So.
for quite different reasons, neither FARS nor NCHS can
give us high quality information on this important
public health problem...the impact of drunk dr1vmg
upon the Nation's health status.

At the Federal level, we can move ahead with a-
number of improvements, but the .entire. system
ultimately rests on the depth and the integrity of the
data systems at all levels of government.. In the
example of drunk driving, DOT-cannot. produce a high.
quality FARS report nor can NCHS produce an indepth
mortality report unless we receive uniformly high.
quality reports from State and local safety and public-
health authorities. But those kinds of reports will only
be written when each State and locality sets as its own-
goal the development of quality Ysmall-area data."

One more point, Until 1981, the Federal:
Government played the major role in health service
delivery. At the time President Reagan took the oath
of office, the Public Health Service alone was operating
69 grant-in-aid service delivery programs. Despite the
unevenness and inadequacy of our data at the Federal
level, we nevertheless had to make some statistical
assumptions to support all our program and budgetary
planning.



These "macro'-statistics may have been useful on
the theoretical or intellectual level, but they were
difficult--often impossible--to relate to the local,
individual, human level...the level at which services
were needed and used.

It was a priority of this Administration to change
that. In August 1981, the Congress agreed to and
authorized the block grant program. As a result, during
the past 2 years, the center of gravity in health service
delivery has shifted from Washington out to the States
and territories.

In a sense, the States now have the same problem
the Federal Government had. That is, they need quality
data to provide the underpinning of all their program
planning and budgeting. @ But unlike the Federal
Government, the States and communities can have
direct and continuous access to the primary source of
all public health data: the people themselves. In
addition, they have this access within the manageable
confines of small areas.

"Small-area data" are more than ~ vital
statistics...that point is critical to understand. Because
the universe may be small does not mean that the data
should lack scope or depth. To return again to my
example of drunk driving, a truly comprehensive look at
the problem would require statistics from FARS, from
death certificates, from emergency services personnel,
from the schools and colleges in the area, and possibly
from the automobile dealers, too. With these kinds of
data in hand, it might be possible for us to come much
closer to a true assessment of the risk posed by drunk
drivers and a clearer sense of what needs to be done
about it.

Is this challenge regarding "small-area data" purely
theoretical, or is it something we can move on today?
In point of fact, we not only can move on it today, but a
good start has already been made by experts drawn
from all levels of government. I am referring to the
"model standards for community preventive health
services." .

This exemplary effort was begun almost 7 years ago.
Then, after more than 3 years of planning and
development, the "model standards" were published, a
truly "collaborative project" that brought together the
United States Conference of Local Health Officers, the
National Association of County Health Officials, the
Association of State and Territorial Health Officials,
the American Public Health Association, and the U.S.
Public Health Service--principally the Centers for
Disease Control.

The "model standards" were offered to State and
local health officials as a companion to Healthy People,
which was published at the same time, the fall of 1979.
Healthy People, you may remember, brought together
in one document the rationale for the health promotion
and disease prevention strategy adopted by the Public
Health Service.

It was thought that, with the help of the proposed
model standards, health officials could begin shaping
their service delivery programs and budgets according
to a set of specific, desirable, and attainable public
health goals for their individual States and localities.
Those goals, in turn, would have been based upon the
ones published in the parent document, Healthy People.

These standards are at once both the stimulus and
the beneficiary of improved systems for collecting and
analyzing small-area data. Responsible health agencies
have seen the value of developing data systems with
significantly more community breadth and depth than
usual...systems that can deliver more specific and more
localized epidemiological data.

I understand that this has been the experience in the
cities of Seattle and Birmingham and in the States of
Tennessee, Utah, and Pennsylvania, where the
objectives of the Surgeon General's report have been
adopted and the community model standards are being
applied to measure program performance, effective
cost levels, and health status outcomes.

With four years of experience behind us, CDC will
reconvene the collaborative work
group--representatives of the four professional
organizations and the Public Health Service--in order
to review the standards, revise them where needed, and
see what else should be done to make them more
acceptable and useful to local and State health
officials. The new group will come together next
month and will be working on the project for about a
year. I feel confident that their efforts will contribute
significantly to our collective ability to develop and use
quality small-area data.

And that brings me to the third priority I want to
discuss with you this morning.

Many years ago, when life was much simpler-~and
our methods of data collection were simpler,
too--health officials could be satisfied with a few
measurements related to the health status of the
population they served. Much was suspected but little
was known about the relationships between housing and
health...employment and health...diet and health...or
recreational behavior and health.

o Those days are well behind us. Our experiences with
lead-based paint and urea-formaldehyde foam
insulation, for example, have taught us a great deal
about the impact of housing upon health.

o The widely discussed diseases of "black lung" and
asbestosis are just two of a large’ number of
job-related health risks of special concern to public
health personnel, employee associations,
management, and all levels of government.

o And anyone engaged in providing emergency
services can tell you what happens in a community
following the sudden popularity of motorbikes and
dirt bikes, sailboards and surfboards, raquetball,
hang-gliding, and rafting.

The life of our society is organic. You can't totally
isolate one aspect of society's experience from all the
others. There are too many important intersections
with other aspects of social experience. We must
therefore recognize and accept the interrelated,
organic nature of our social experience and devise our
data-gathering systems to reflect it.

That's certainly not the easiest method to chcose.
An interrelated data system will no doubt multiply by
several-fold most of the problems I've mentioned thus
far:

o Better data technology must be aplied to more--and
more different--sets of data in order to achieve
quicker turnaround across the board.



o The negotiation process for achieving comparability
among dissimilar data sets becomes much more
complex. ’

o And the issues of confidentiality and the protection
of proprietary data become more difficult to
resolve.

If I were asked to identify a few of the toughest
challenges to the field of public health records and
statistics, I would definitely include among them the
development of an organic system of data that presents

health information within a context of the total life of

the population.

This is not a brand new idea. Granted, we have very
few examples to show off, but we do have some. And
one is right in our own Department of Health and
Human Services.

At the request of the Secretary, we have organized
a Departmentwide "Health Information Policy Council."
Included in the charter of this Council is the charge to
plan "for the development of comprehensive,
Departmentwide health information systems which
meet policy and program needs." This means expanding
the diet of the HHS statistics professional to absorb
data from the Social Security System, the child
protection services, the Administration on Aging,
Medicare and Medicaid, and others.

Meanwhile, the Public Health Service itself is taking
an inventory of the many health-related data systems
now functioning in the private sector. Most of these
serve particular professional interests or are specific to

]

certain medical or social health problems. I would hope
that such an inventory will provide us with the clues for
ways to integrate the data from different sources into a
broadened, more dimensional picture not only of health
itself but of health in the context of our country's total
national life.

The next few years should be very exciting ones for
those of us involved in developing better ways to
collect and use records and data in health and medicine.
The only problem I see is not one of resources or
abilities. It is the age-old problem of purpose.

Why bother? Why improve our data technologies?
We solve any of the problems that are on the agenda of
this Conference? For an answer, I will recall the words
of Thomas J. Watson, Jr., written back in 1960, when
he was directing the fortunes of IBM. Tom Watson's
concern was "technological change" and he raised the
same question: Why bother with it? His answer was
simple, direct, and worthy of repetition:

"Its total purpose (is) the benefit of mankind. We
cannot afford to let the interest and excitement of
the process distract us from its main purpose, the
improvement of man."

In our field of records and statistics, we are easily
distracted by the bells and whistles of the process. But
we must shake ourselves awake and return to the real
purpose of our work. And that should be, as Tom
Watson advised, "the improvement of man."

Thank you.




TRANSLATING OBJECTIVES INTO REALITY:

DATA NEEDS TO MEET THE NATIONAL OBJECTIVES

Hugh H. Tilson, Burroughs Wellcome Co.

Perhaps -the most exciting part of this sym-
posium is its point of departure - having the
courage -to continue to dream in the face of some
pretty tough fiscal realities facing public
health for the 1980s and beyond. But without the
vision - even when times are tough - things will
never get better; and without looking ahead, the
scale-down priorities and activities - if scaling
down in fact be necessary - will never be based
upon "where we are going" rdther than the oppo-
site - making budget cuts on the basis of tradi-
tion and "where we have been." But even then,
translating these lofty and worthwhile national
objectives_into an action plan for the nation
must involve every one of the building blocks of
our nation's public health system - the over
3,000 local health departments, health districts,
and other health jurisdictions in the country
who, working together, represent the hope for
achieving these objectives or, perhaps said
equally well, without the involvement of which
the objectives are only hollow rhetoric. Yet
translating these objectives into a realistic
work plan for am individual community requires
far more work thamn has been done as of yet.
Therefore it is especially desirable that we take
a moment to take a look at the one major effort
currently on the table which may shed some light
on the work which needs to be done in the next
five years in order to get this critically impor-
tant translational job done in a way that will
let us know once it happens that it has happened
and where we stand so that we may then plan where
to go from there. .

The work which I have the privilege of dis-
cussing today has taken over 5 years to bring
from a twinkle in -the eye of several of us to the
current state of readiness upon which I am happy
to report today. Specifically, I refer to an
effort which started many years before but was
finally brought to a critical mass by the Direc-
tor of the Centers for Disease.Control in 1976.

A coalition, constituted by the leadership of the
National Association of County Health Officials,
U.S. Conference of .City Health Officers, Associa-
tion- of State and Territorial Health Officers, The
American Public Health Association, and the Public
Health Service, was possible because of a shared
sentiment that someone needed to get on with
translating a related dream into an important
reality. The dream was that it would be possible
to develop standards by which every community
could know what to expect of itself in the way of
community preventive health services without sac-
rificing the wonderful flexibility which charac~-
terizes the heterogeneity of public health in
America as we know it today. This effort was
quickly recognized by Congress (I guess it goes
without saying that that was not entirely acci-
dental) in the language for the Joint Conference
Committee reconciliation of the Health Services
Extension Act of 1977:

"The Secretary of Health, Education,
and Welfare, in cooperation with

appropriate professional entities
and individuals, shall within two
years of the date of the enactment
of this section (1) establish model
standards with respect to preven-
tive health services in communities,
and (2) report such standards to the
Congress. Such standards shall be
developed to identify populations in
need of preventive or protective
health services and to maintain
community-oriented preventive health
programs.”

We could surely spend hours around these
tables haggling over one standard or another for
virtually every program that anybody here hag
ever studied or even read about. That is one of
the reasons that we never got on as a nation to
developing standards. Every discipline, every
jurisdiction, every funding program, every sepa-
rate category has had not just one but dozens of
special ways of describing what it does. The
result has been model proposal after model pro-
posal for model data system after model data
system which has left us all not modeled, but
muddled, and in the process has blocked our pro-~
gress to what, after all, should have been a
relatively easy consensus exercise.

The working group assembled in 1976 at the
CDC under Congressional mandate worked for a
succeeding two years to bring these concepts to
that level of consensus. Let me hasten to point
out that it was a modest effort - a fledgling
first step, if you will - at model standards
building. But, indeed, it was a first step. I
hope that you will agree that it was in the right
direction. Basically, the document embodies
three critical concepts.

First, the group realized that it was in
error in thinking that it knew what a standard
was. My guess is that there are many of you who
think you know what standards are. I propose to
disabuse you of that thought in just a moment.
Second, the group had to come to grips with just
who the standards really were for - a local
health department, a constituency, a program, or
a community. More of that in just a minute, too.
And, finally, the standards working group had to
develop a strategy by which whatever standards
were established could be planned, measured,
asgsessed, and replanned, lest this set of stan-
dards be yet another of the myriad documents
which those of us with the best of intentions
have developed over the years only to have them
sit on the dusty shelves as monuments to our
thoughts, rather than our deeds.

First then, we wrestled with what is a stan-
dard? Webster's definition of a standard is
(paraphrased) a description of the way things
should be. We determined that every community
needed an inventory of kinds of services which
had the right to expect of itself and proceeded




to array a list of 26 general areas (Figure 1).
Digging deeper we concluded that such a statement -
to be understood and meaningful - needed an in-
ventory of measures by which the community could
know exactly what it was within these categories
that it might expect of itself. The.work group
committed to building into each standard at least
one statement of a health outcome . . . that is
to say a health status measure for the community
that would help to bridge the usual service de-
livery and mechanism orthodoxy with the purpose
of undertaking the activity. Thus, you will hear
about outcome "standards'" and process "standards"
as statements of relevant conceptual-level ob-
jectives within each standard, as illustrated by
a)representative page from the Standards (Figure
2).

Let me take a moment to digress into one
area which will be of particular interest to many
of the participants in this audience - the ques-
tion of errors of the first and second kind.
There are several standards not in the collection
which many of us at the time, and certainly many
more subsequently, felt'should have been included.
Several were not because we just couldn't get
around to them. Several others were not for
political or strategic reasons. Notable in the
latter category is a standard on mental health
gservices. No one would deny that those are cen-
tral for community level programming and that
good mental health programming involves a heavy
emphasis .upon prevention. Thus, by anybody's
definition they would qualify as community pre-
ventive health services and in order to help to
achieve national objectives, establishing stan-
dards for those services certainly seems appro-
priate. However, because of political separatism
of some mental health professionals from the rest
of public health, including an organizational and
bureaucratic separatism at federal, state, and
local levels, and because mental health spokes-
persons made ‘it clear at thé time that they were
interested in developing their own model standards
for community preventive mental health services,
our work group-deferred to the-latter effort. 1In
retrospect, I think this was an error. Indepen-
dent of the quality and quantity of any mental
health "standards" which.existed before and have
been developed sincé,-the establishment of mental
health as a legitimate, important member in the
family of community preventive health services
seems worthwhile and the establishment of stan-
dards in this simple and congruent format seems
desirable.

This seems especially appropriate in light
of the second contribution - would it be self-
aggradizing to call it "major contribution?" - of
the standards development effort. 1In trying to
conceive of the most useful way to state community
level preventive expectations for the purposes of
getting on with the national agenda, the work
group determined that its very mandate gave it an
insight into what may have been the compelling
reason for the lack of substantial standards for
community preventive health services up to then.
Specifically, public health people tend to think
in terms of the bricks and mortar of the health
department. Yet all studies of local public
health departments,; including an extremely

noteworthy one which was seeing the light of day
just at the time of the standards effort under
the direction of Dr. Arden Miller at the Univer-
sity of North Carolina, looking at exemplary
local health departments, have concluded if
nothing else at least .one profound truth about
local public health: .every local health depart-
ment is quite unique based iupon the unique situa-
tion in the community whose health it is trying
to preserve, promote, and protect. And in this
uniqueness, then, comes the key to the second
concept - the "AGPALL" (a governmental presence
at the local level). The notion is that it is
the community which is the frame of reférence and
not the department of public health. Whether the
health department does or doesn't provide one
service or another needs to be driven by the
presence in that community of alternative methods
of achieving the same objectives and the relative
importance of those objectives compared to other-
objectives which-the department or some other
agency could also be pursuing. Relating this
back to comments concerning a standard for mental
health, what is apparent is that every community
needs a program in the prevention of psychiatric
problems. Whether this program is operated all
or in part by a separate department of mental
health, whether public health nurses have some-
thing to do with promoting the mental health, or
whether the health .department becomes the primary
provider of services depends upon the constella-
tion of activities, the perspectives, and the
priorities in the local community. But utterly
unacceptable would be failure to have considered
this as an area for legitimate community pursuit.
Thus, it seems appropriate that a standard for
community preventive health services in this and
many areas would be developed. And, thus, those
who know full well that the local health depart-
ment in Merced, California, is too small to be
able to afford its own separate air quality con-
trol program and who, therefore, might have been
skeptical about the inclusion of an air quality
controls standard in the inventory of standards:
necessary for every community will be surprised
to know that Merced met this standard in field
tests. This translation in Merced of this stan-
dard had to do with the presence within the en-
vironmental health program of the local health’
department of a liaison officer, part of whose
duties were to relate to the State Department of
Air Quality Control and register air pollution
alerts with them. In the process, however, the
local health department acquitted itself of the
responsibility to be sure that the community was
served by a community-wide air quality control
protection effort. Indeed, many standards were
met with a minimum of actual activity by the local
health department and the AGPALL worked.by in-
volving: other responsible public and private ac--
tors in the achievement of the community's objec-
tives.

If I've given you an example of a standard
which probably should have been included, it
would be only fair to give you an example of one
which not everybody was crazy about including.
The standard on primary care was controversial -to
say the least. Indeed the work group was split
right down the middle and in its first yote on
which standards to be developed defeated the




motion to include a standard on primary care.
Here the sentiment was that primary care was the
province of private medicine, that inclusion
might be inflammatory, and that some of the poor,
small health departments simply couldn't afford
to be involved in primary care medicine. As such
democratic processes go, when the minority (those
of us interested in primary care) lost the first
vote, the biggest of us (since he is not in the
audience, I won't name him) metaphorically stood
on the table, pounded his shoe and said you peo-
ple haven't been out there if you think that
primary care isn't the concern of the local
health authority (or should I say AGPALL). And
so it went. Eventually a standard on primary
care was developed and, here again, the forcing
agrument was the AGPALL one - namely that while
no health department could be expected to pro-
vide all primary care for all people in the
community (although I guess if John Sbabaro from
Denver were here he might say yes, but we tried
it in the halcyon days of that wonderful system,
and I might say something about Project Health
in Portland and its rather ambitious objectives),
the converse is nevertheless equally unaccept-
able. The truth is that the absence of a good
primary medical care system (and for that matter
through that system access to a backup, second-
ary, and tertiary care system, generally lo-
cated elsewhere except in the biggest of the
communities) a community could hardly consider
itself to be adequately served for preventive
health services. And in those instances in
which the private medical marketplace is inade-
quate to generate the primary health care system
with full accessibility, availability, and
acceptability for all persoms, the governmental
presence at the local level in instance after
instance has determined that it is, in fact,
necessary to put some of its scarce preventive
resources into addressing this high priority
area. This may mean an investment as modest as
participating in a local health planning agency
or as ambitious as a government financed, third-
party reimbursement system to supplement Medicaid
and build the capacity for community health
centers. And these, then, are. depicted by the
various levels of specificity in the standard
for primary care, the first page of which is
reproduced as Figure 3.

The third unique feature of this standards
effort is the negotiation concept. Like the
other two, it attempts mnot to rediscover the
wheel, but rather th redefine it. Every com-
munity, by this notion, once it establishes its
own goals and objectives and translates them
into outcome and process statements, and once it
establishes a focal point for health - the
AGPALL - needs as the third element a balance
wheel, a process by which it can help itself to
hold itself accountable. The role for the state
government in health is to negotiate with the
governmental presence at the local level on a
periodic (generally amnual or biannual) basis
the appropriate targets for that community. An
outside or neutral negotiation process assures
that the community will not only look objectively
internally at its own competing priorities and
its interim achievement of objectives (and those
of us who have done expedient planning at the
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local level recognize the need for that kind of
internal accountability holding!) but also that
the community's level of commitment to establish~
ing and accomplishing health objectives is appro~
priate given the overall commitments of other
communities within and ultimately aggregated
across the entire state. This, then, relates
back to the comments of Dr. Brandt. In order for
us to achieve our health promotion and disease
prevention objectives as a nation by 1990, each
state needs to make its commitment to those ob-
jectives. Several states, including California
and Tennessee, have already made that commitment
through fairly lengthy and scholarly documents.
Part of that commitment must, of course, be a
commitment for implementation in every community
across the state as appropriate. Whether that
commitment comes from the community to the state
or the state to the community depends upon the
level of prior commitment, level of communicationy
and point in the planning cycle. What is clear
is that if every community has a standard and
objectives in the area of each health promotion
objective, then the state should be quite aware
of what it is reasonable, given the current com-
mitment, to expect as productivity in the aggre=~
gate from all communities in the state. And if
this falls short of what the state expects "from
itself," then a process of negotiation by which
to advocate for additional output as appropriate
needs to be initiated. I can already see the
raised eyebrows around the room, especially among
those who have gone out telling local communities
that they needed to do more with less in this era
of budget cuts. It's not popular for a state
agency to go into a local community and tell them
how remiss they are being not doing their "fair
share of the state's work." My response as a
local health officer to that kind of pep talk
always use to be "if you've got the money, I've
got the time." What the negotiation process
built into this set of model community preventive
health standards is meant to achieve, therefore,
is not to wring water from a stone, but rather to
allow all actors in the health enterprise a
better "handle" on community level priorities and
trade-offs; or conversely, the commitment to
these objectives will not be made unless either
new resources may be brought to bear or, lacking
these, old resources traded off.

But of course negotiation is appropriate for
decreases as well as increases in the level of
one or, in fact, all objectives. If as the real-
ity of block grants in the absence of carryover
categorical funds and the presence of a tight,
though recovering, economy forces the issue of
reduction in funding level for government pro~
grams in general, including public health pro-
grams (however meritorious those might be of an
exemption from such cuts), then again a process
of negotiation which allows the community to see
its contribution in perspective with contribu-
tions and needs statewide is eminently appropri-
ate.

Of course when the document was written
these were more than mere concepts, because bits
and snatches of flexible outcome oriented stan-
dards, examples of the AGPALL, and plenty of
precedents for state/community negotiation were



already in place. Nevertheless, putting them to-
gether into a single document and arraying a new
set of standards upon this framework was new. It
required field testing, first as ideas through
the relative experts and opinion leaders nation-
wide, and then as tools through appropriate state
and local agencies. These were both done before
actual publication of the document and the con-
cepts and contents were found adequate to the
task. Subsequent to publication, the Centers for
Disease Control determined to do intensive field
feasibility testing under contract. Contracts
were awarded to the states of California and
Maine during 1980 and 1982. The results of this
field test have been published by Phil Weiler et
al. in The American Journal of Public Health
(November, 1982) and submitted as Final Reports
of the Centers for Disease Control last year.
They provide fascinating reading and rather than
attempting to summarize them here, let me rather
commend them to you. I would, however, like to
touch on three valuable lessons learned from the
California experience and one from the Maine ex-
perience, the second first.

After contracting to field test the stan-
dards in the state of Maine, the state came to the
realization that given its current state/local
political relationships, the lack of a strong
local health department system in Maine, and
problems with internal accountability, the AGPALL
concept central to the negotiation process was
simply not at a level where the conditions of the
contract could be met. This is a critical les-
son and one which must not be finessed with a
simple "Oh, yes, of course but that's only in
those states that don't have local health depart-
ments and/or strong regional state operated
health departments." The problem is that as long
as there are any states which qualify in this
category, it is not the feasibility of standards
or the appropriateness of the AGPALL concept
which ought to be worrisome, it is rather the
more fundamental implementation feasibility for
programs of national scope, such as our Objec-
tives for the Nation or any national contribution
to Health for All by the Year 2000. It was a
lesson that we learned during the gearing up for
the swine flu immunization program - an effort
which has been undervalued for the important
lessons learned. One of the important lessons
from the swine flu preparation was that we, as a
nation, could not count on a significant coordi-
nating force for public health in every community
in our nation and that we could not afford mot to
have such a force.

From the California experience came three
very different conclusions.

First, it is clear that negotiation is not
only feasible but desirable. If there is no
other product to getting state level people to-
gether with local level people it is the realiza-
tion that we are colleagues not adversaries in
public health striving toward shared goals, call
it Hawthorne effect or, you'll pardon my borrow-
ing from my current role as a pharmaceutical
epidemiologist, placebo effect. It is neverthe-
less true that the sharing of efforts developed
a spirit of cooperation not previously described.
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Of course, there were points of friction and
breakdowns in communication and even negotia-
tions, points of disagreement, and inevitably,
costs. And so the conclusion is good government
isn't easy and isn't free - but it's probably
worth it!

Second, we learned something about the
AGPALL - most particularly that even though the
local health department might not be specifically
responsible for the area under negotiatiom, it
knew plenty about the area and/or was plenty
interested and able to gain information about the
area from its community.

And, third, we learned something about the
data base to support the establishment and
evaluation of standards; namely that much to
everyone's surprise, there was a great deal of
data around at the local health department level
and while it wasn't always exactly on the money
and/or not every data point that might be en-
visioned in the standards is available in every
community in which the standards have been
tested, much less those less fortunately, more
remote, less progressively, or whatever, never-
theless the negotiation of a congruent, consonant
objective-oriented data base against which to
evaluate and document our progress is much more
than the twinkle in the eye of the director of a
state center for health statistics.

Based on this, California has had the temer-
ity now to articulate objectives for 1990 based
upon the nation's objectives for health promotion
(need I point out that the document was generated
by a state center for health statistics -or com-
ment Kay Moser and Sheila Dumbauld for their out-
standing work in this tramslation of natiomal
priorities?) and the process by which these are
linked to individual community standards (outcome
and process objectives) already underway.

My colleagues from North Carolina will, I
know, be disappointed if I dom't at least wave a
hand at the outstanding work which they have
done. I see Charlie Rothwell, founder and cur-
rent Director of the North Carolina State Center
for Health Statistics, in the audience. In
North Carolina, standards are linked to outcomes
and processes; they are negotiated annually
(actually on a 3~year recurring cycle); and the
State Center for Health Statistics generates
regular updates in preparation for an annual
negotiated block grant contract between state and
local health department of a list of key health
indicators which is a major data subset of the
data points required by the standards. The issue
of standards in North Carolina continues to be a
matter of hot debate - and plenty of matters re-
main to be resolved. And North Carolina is only
one example. Perhaps there are those here from
one of the several other states currently trying
out the concepts - Utah, Oregon, Ohio, Illinois,
Maryland, among others.

I would be remiss not to point out that the
Model Standards document also envisions a federal
role. As you have heard and will no doubt con-
tinue to hear, our nation is experiencing a "new
federalism" - a rediscovery that states have




mentalities which merit respect and support and
that the federal government does not need to do
and’ say everything which, in health, in many
people's eyes, is primarily a state responsibil-
ity and privilege. In the process, however,
there are many roles which must be occupied by
the federal govermment which must not be lost in
the presence of a creative transfer ‘of funding
and oversight back to the states. Specifically,
the federal government must help our nation to
see national dreams. Hence, the objectives for
the 1990s and the commitment to the American
leadership in Health for All by the Year 2000 are
national priorities appropriately supported by
the governmental presence at the  national level,
the AGPAFL, if you will. Second, someone needs
to help the state negotiator and arbitrator to
hold the local agency accountable and to under-
stand the vision and commitment in state role
itself. This is then a convener and opinion
leader role - one which must not be lost at the
national level. And, oh yes, there is always the
residual guarantor problem. Specifically if
there are jobs to be done and no resources at the
state and local level to do them, it is neither
inappropriate nor undesirable for the federal
government to show the leadership by putting its
money where its mouth is and help to foot the
bill for urgent national priorities. Block
grants are wonderful. They just need to be
funded and accounted for! Standards provide a
logical framework for this agenda.

Where do we go from here? First, we need to
know a lot more than we currently do about prob-
lems and progress in the development and use of
standards by various states around the natiom.
You should know that the Health Administration
Section of the American Public Health Association
has put together a nationwide survey of states
which will be ongoing and which will evaluate the
states' progresses toward model standards. In a
related effort, the Centers for Disease Control
has developed, with full collaboration from
state and local health officials and the APHA, a
national survey to be conducted in the £fall
(pending OMB approval) designed to tap the ex-
perience and attitude of local health departments
with regard to standards as they are currently
used nationwide. -

I am excited to be able to commend Dr.
Brandt on his vision in supporting Bill Foege's
proposal to reconvene the working group which
developed the original model standards to review,
5 years later, the standards. While the scope of
work of the contract, just announced as having
been awarded to the American Public Health Asso-
ciation, is complex, there are three basic
thrusts of the work to be undertaken this year:
first the surveys regarding current status of
standards are to be reviewed and evaluated to
learn as much as we can from existing field ex-
perience and the standards, themselves, are to be
evaluated both for clarity and feasibility;
second the need for new standards is to be as-
sessed and if any needed (I hereby nominate
mental health in case anybody wondered), such a
standard is to be developed. And Finally, the
need and suggested methods for harnessing the
national wisdom regarding targets, goals, and
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objectives (including those which we've just
heard Dr. Brandt talk about) and tying them more
directly to standards (e.g., using a specific
referenced linkage strategy, standard-by-
standard, data-point-by-data-point) is to be
assessed. Of course any effort as ambitious and
central to what public health is all about as
this one will require the understanding and in-
volvement of everyone in this room. I have some
ideas about how you might be involved; and
knowing many of you, I would guess that you have
dozens fgr._every ome that I have. 1I'd enjoy dis-
cussing these with you either in the formal dis-
cussion or over the next three days.

Let me thank you, Mr. Chair, for the privi-~
lege of participating in this morning's program.
I deeply believe that Model Standards for Com-
munity Preventive Health Services represent not
a plaything for under-occupied bureaucrats but
rather a major conceptual advance which may just
help us to get where public health intuitively
has always known it needs to go. Indeed, it may
be the indispensable tool for the achievement of
the objectives laid out by Dr. Brandt.

Thank you.

Figure 1.
PROGRAM AREAS FOR MODEL STANDARDS

Preamble
How To Use Standards
Administration and Supporting Services
Air Quality
Chronic Disease Control
Communicable Disease Control
Immunization
Sexually Transmitted Diseases
Tuberculosis .
Dental Health
Emergency Medical Services
Family Planning
Food Protection
Genetic Disease Control
Health Education
Home Health Services
Housing Services
Injury Control
Institutional Services
Maternal and Child Health
Noise Control
Nutritional Services
Occupational Health
Primary Care
Public Health Laboratory
Radiological Health
Safe Drinking Water
Sanitation ’
Child Gare Facilities
Governmental and Nongovernmental Public
Buildings
Mobile Home Parks
Recreational Areas
Schools
School Health
Solid Waste Management
Surveillance/Epidemiology
Vector and Animal Control
Wastewater Management



Figure 2.

FOCUS

ARFA: Communicable Disease
Control (Immunization)

GOAL: ‘There will be no cases of officially designated vaccine-
preventable diseascs in the community.

NOTES:

2 o onls

(1) The negd for a system of surveillance, cpid

and ¢ ] o
of vaccine-preventable discases is addressed by the general surveillance/epidemiology standard.
(2) This standard is intended to cover all immunizing agents (e.g. toxoids, not just vaccines),

OBJECTIVES

INDICATORS

POPULATION IN NEED

Childhood
Immunization
Deterioration

Figure 3.

FOCUS

OUTCOME

0-1. By 19 the incidence of __* __will not
cxceed, . or the absence of disease will

be maintained.

* Insert name of egh officially designated
vaccine-preventable disease,

PROCESS

P-1. By 19 and in cach succceding year, at
least 90 percent. of the 2-ycar-old population
will have comnpleted primary immunization for
the officially designated vaccine-preventable
diseases,

CROSS-REFERENCE: MCH

P-2. By 19 and for each succceding year,
3l school enterers will have complicd with one
of the following alternatives:

(@) 100 percent of primary and appropriate
booster immunizations complcte

() A remedial course to bring immunizations
up to 100 percent has been initiated and
certified by an appropriate’ provider

(c) Excmption for medical or rcligious reasons
from immunization requirements,

CROSS-REFERENCE: 'MCH
SCHOOL HEALTH

AREA: Primary Care

(a) Incidence
(b) Sccondary spread

Percent of 2-year-old population which has
completed primary immunization .

Percent of school enterers complying with
alternatives

GOAL: _Residents of the community will have primary health care

services to promote their achieving and maintaining optimal
health status, -

OBJECTIVES

INDICATORS <

The Community

2-yearolds

School enterers

POPULATION IN NEED

Availability and
Accessibility of
Services

Promotion of
Services

Personal
Preventive
Services

PROCESS
P-1, By 19 the official health agency or

other appropriate governmental agency will, in
the absence of the provision of minimum
primary health care services in the community,
provide such services directly or through
purchase agreements (including arrangements for
specialist and hospitalization referrals); in
addition, this agency will supplement existing
services where they are inadequate,

P-2. By 19 the official health agency or
other appropriate governmental agency will
promote the utilization of primary care services,
including dental services, by the community,

CROSS-REFERENCE: HEALTH |
EDUCATION

P-3. By 19 the official health agency or
other appropriate governmental agency will
assure the availability and promote the
utilization of personal preventive health services
(e.g., childhood immunizations, family planning)
as part of an integrated system of primary care
services,

CROSS-REFERENCE: '
CHRONIC DISEASE CONTROL
COMMUNICABLE DISEASE CONTROL
DENTAL HEALTH
FAMILY PLANNING
GENETIC DISEASE CONTROL
HEALTH EDUCATION

MCH -
NUTRITIONAL SERVICES

Availability and accessibility of ambulatory acute
and chronic primary care services

Existence of ongoing promotional effort

(a) Percent of residents for whom basic
immunization serics is completed
(b) Percent of pregnant females who receive
pre-natal care beginning in the first trimester
{c) Percent of babies who have received basic
infant care serics of exams
(d) Number of screening exams performed by
categories such as: )
(1) Vision screening
(2) Dental screening
(3) Hearing screening
(4) Lead poisoning . '
(5) Hyptertension P
(6) Anemia

(7 Etc. '

(e) Percent of high-risk .screened individuals
referred to diagnostic -follow-up with
documented follow-up examination

(f) Number of prophylactic visits to dental
hygenists
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The community




PERSPECTIVES ON HEALTH PROMOTION

Lester Breslow, University of California at Los Angeles

Only in very recent years have we been abie
to devote any significant attention to health
promotion.

Until almost the present time the overwhelm-
ing health problem of mankind has been to avoid
premature death and the ravages of communicable
disease. Focus on those aspects of health must
still prevail in developing nations of the world.
Malaria and schistosomiasis continue to shrivel
the Tives of millions around the globe. Even in
the United States at the beginning of this cen-
tury high infant mortality, pneumonia and influ-
enza, tuberculosis and the diarrheal diseases
dominated the health scene. Certain segments of
the population in our country continue in the
1980s to suffer from excessive rates of many con-
ditions long known to be preventabie.

In the latter part of this twentieth century,
however, the United States and other industrially
developed nations are encountering a new kind of
health problem. We no longer must contend so
exclusively with the threats to health that have
required action throughout history. People in
several countries are 1iving generally into the
eighth and ninth decades of 1ife, largely free of
disease during most of that time.

It has therefore become possible to think
about promoting health, not merely avoiding dis-
ease and premature death. The World Health
Organization stimulated thinking about this mat-
ter with the definition of health it adopted in
the late 1940s: “physical, mental and social
well-being, not merely the absence of disease and
infirmity." That concept has enabled us to con-
sider a new health agenda. The latter certainly
includes some holdover items from the previous
agenda; we haven't completed some health tasks
that have confronted mankind for centuries.

We can and should, however, turn to the cur-
rent challenge: health promotion. It encompasses
all measures that enhance the possibility of a
fuil 1ife, both in extent and quality. This must
be essentially what the WHO had in mind.

A conference on health statistics is neces-
sarily concerned with measurement. Thus a primary
issue here is how to quantify health, as conceived
by WHO and meaning a full 1ife both in extent and
quality. Some would assert that we can measure
the extent of 1ife by its longevity, but that it
is impossible to deal quantitatively with the
essence of Tife: physical, mental and social well-
being. Others of us are seeking a scientific,
quantifiable approach to well-being, and believe
that some progress is being made. To begin, all
people have some degree of health. They fall
somewhere between the high end and the low end of
physical, mental and social well-being. Crude
attempts have been undertaken with some success
to determine that "somewhere" on the health scale.
While far from being completely satisfactory,
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advances toward the measurement of health as well-
being are being made.

If health includes but means more than avoid-
ing disease and premature death, then health pro-
motion includes but embraces more than measures
to prevent specific diseases and death from them.
With the curtailment of disease and the extension
of 1ife, health promotion increasingly takes the
form of steps to maintain and expand life's func~
tion and enjoyment generally, and to build reserves
against the forces that detract from heaith. For
example, appropriate exercise and good nutrition
may both curtail the risk of coronary heart dis-
ease and enhance physical fitness.

Strategy for Health Promotion

A comprehensive strategy for health promotion
entails three main 1ines of endeavor: medical,
environmental and behavioral. These constitute
the ways in which progress against disease has
been achieved, and they are the means of promoting
health.

Considering how to deal with almost any
health problem leads one to realize that it may be
approached through medicine, the environment and
behavior. For example, to curtail infant deaths
good prenatal and pediatric care are necessary;
together with home hygiene, including reduction of
exposure to toxic agents; and parent education.

To prevent loss of teeth and maintain oral health,
caries are repaired and calculus removed; adequate
fluoridation of water established; and people
encouraged to brush their teeth as well as follow
a prudent diet. For high blood pressure control,
the detection and vigorous medical treatment of
the condition can be effective; along with making
available foods having less fat and salt; and
heightening public awareness of the health signi-
ficance of being overweight. Al11 of these mea-
sures are well known to you. They are mentioned
only to emphasize the triumvirate strategy-~
medical, environmental and behavioral--that we
have followed in disease prevention, in keeping
away from the negative end of the spectrum.

The same strategy seems appropriate for mov-
ing toward the positive end of the health spectrum,
i.e. health promotion. To achieve greater physi-
cal, mental and social well-being, medical,
environmental and behavioral measures are all in
order. These may be employed to strengthen
people's capacity for enjoying a full life as well
as avoiding disease.

Important issues surround each of these
modalities for health promotion in the United
States.

As a nation we have made progress, but clearly
not enough, toward assuring equitable access to
medical services. Passage of the Medicare-Medicaid
Tegistlation in 1965 extended medical services to



the elderly and the poor of our country who before
that time frequently had extreme difficulty in
obtaining medical care needed for health. While
those programs have alleviated the situation
somewhat, the elderly and the poor as well as
other segments of the population too often still
encounter overwhelming problems in obtaining
hospital and physician services that most Ameri-
cans take for granted. The disparity in access
to medical care.is a continuing blot on the
American social scene. It sets us apart from the
other industrialized and most of the developing
nations of the world. Recently our situation in
this matter has been aggravated by growing empha-
sis on the economic gains rather than the health
gains to be achieved by providing medical care.

That emphasis is closely associated with a
second major issue, one receiving great public
attention in respect to medical care: rapidly
rising costs. The latter, of course, reflect a
great many influences. A considerable part of
the increase, however, particularly for hospital
services, derives from the construction, equip-
ing and staffing of unnecessary facilities; the
legal wrangling about the dollars involved,
especially in services that .injure people; and
the income sought from investing in hospitals, as
well as from loaning funds for'expansion of hospi-
tal plants not needed for health purposes. While
the trend toward using the medical care system for
economic benefit does not explain all the cost
increase, it does account for a significant part.
Also, the growing commercialization of medicine
often conflicts with the originally intended bene-
fit of the system, i.e. health benefit. Arnold
Relman, Editor of the distinguished New England
Journal of Medicine, has recently been pointing
out that danger.

A third, and related matter, is that of
medical care quality. Major advances in techni-
ques for investigating that matter have permitted
the delineation of questions about the quality of
medical service in America. Too much of it-is
not up to a reasonable standard. That statement
applies to virtually every aspect of medical care:
what happens in physicians' offices, at the
operating table, the x-ray machines and in the
Taboratory. In medical care the bottom 1ine
should be health, not dollars.

Thus, to assure appropriate health benefit
from medical services it will be necessary to
deal further with the issues of equitable access,
health vs, economic interest, and quality.

In the case of environmental measures for
the protection and enhancement of health we have
also made considerable progress but still face
difficult problems. Environmental health issues
are similar to those in the medical field.

While disparities among Americans in housing,
workplaces and other aspects of the environment
have been curtailed, and we are.generally much
better situated than our grandparents were, our
nation still tolerates too much inadequate hous-
ing, too many hazardous workplaces, too much air
poliution, and too many accidents in transport.
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Perhaps saying that as a nation we tolerate these
situations may be regarded as too strong. The
fact is, however, that resistance to necessary
steps for health in important circles of our
society continues to delay needed improvements.

That resistance derives mainly from efforts
to protect economic interests against moves to
“clean-up" the environment as a health measure.
This may be seen particularly in matters of
regulation. Every nation in the world faces the
issue of how to deal with health threats from the
environment that are created in the course of
economic development. Seeking the proper balance
is one of the most important political problems of
our time, worldwide.

Assessing environmental health risk is, in
many respects, comparable to assessing the quality
of medical care. In both instances the ultimate
question is, what does it mean for health?

Thus, in the environmental as well as in the
medical approach to health promotion, attention
must be given to issues of equity, balancing health
and economic interests, and quality.

. In the third modality of health promotion,
the behavioral, we encounter these same three
issues. In the behavioral approach to health,
however, another problem arises. Being called
upon to spend money on medical or environmental
measures for health protection provokes some to
emphasize personal responsibility for behavior
affecting health over social responsibility for
medical and environmental measures to enhance -
health. That tendency in turn provokes those
committed to medical and environmental approaches
to express the view, "Don't blame the victim."
The behavioral approach to health, it is alleged
by some, merely detracts from the necessary empha-~
sis on the other two modalities.

Concern about personal versus social respon-
sibility for health has arisen before in the
history of public health. For example, in his
1941 Preface to Communicable Disease Control,
Gaylord Anderson noted, "While it is true that the
community is merely the sum of its individual mem-
bers, nevertheless the problems of protection are
not simply the mass application of personal
prophylaxis. The community presents a complex
mixture of social, political and economic influ-
ences that may either facilitate or impede the
spread of disease. These same influences affect
the control measures that may be developed." That
statement applies with equal force to non-
communicable disease control. The fact that dis-
ease agents are now often chemical products of
industrialized society rather than biologic micro-
organisms, and that the term "spread" refers to a
social rather than a biologic force does not
change the fundamental point that Gaylord Anderson
was making.

Personal behavior does affect health; that
behavior is, in turn, substantially affected by
the circumstances of Tife. A person's health-
related actions do not occur in a vacuum; they
occur in and mainly reflect the social milieu.




Consider how two different men would respond to
the availability of a package of cigarettes and a
bottle of whiskey: (1) a 19-year old resident of
the South Bronx, high school dropout, alienated
from his home, with no job and no prospects for a
job or his own family, whose friends smoke all the
cigarettes and drink all the whiskey they can
obtainy (2) a 35-year old resident of Westchester
County, college graduate, 1iving with his family
and good prospects of grandchildren, with a good
job, whose friends do not smoke cigarettes and
drink whiskey in moderation. Who would expect men
in such different circumstances to behave the same
way? We cannot properly "blame the victim," -nor
can we ignore the social responsibility for his
conditions of 1life.

Neither can we ignore the fact that smoking
cigarettes and drinking alcohol to excess are
personal actions subject to influence. As pro-
fessionals in the health field we are obligated
to encourage health-enhancing behavior. Fulfill-
ing that obligation includes striving for social
conditions that will foster such behavior in all
persons.

There is no contradiction between personal
and social responsibility for health. They are
intertwined,

Health professionals should make clear the
interrelationship between the two kinds of respon-
sibility for health, and particularly how they
pertain to a comprehensive strategy for health
promotion, a strategy that embraces medical,
environmental and behavioral modalities.

The Measurement of Health Promotion

Full understanding of where we stand in
health promotion requires both ascertaining the
extent of health that a person or a population
has achieved, and determining how successfully we
are applying the three modalities of health
promotion,

Measurement of health per se in the past has
taken the form almost exclusively of quantifying
its absence: death, disease and disability. Now,
consistent with an expanding focus toward the
positive end of the health spectrum, efforts are
underway to measure well-being (fitness, well-
ness). Its parameters include anatomical,
physiological, chemical, bacterial, immunhological
and genetic. Examples of how these may be
measured are indicated below:

Anatomical

Optimum weight/height ratio
Normal epithelial tissue throughout body

Physiological

Blood pressure, approximately 120/80
No electrocardiographic abnormalities

Chemical

Blood cholesterol level, about 200
Substantial glucose tolerance
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Bacterial

Freedom from bacteruria
Absence of tuberculosis infection

Immunological

Immunity to current strains of influenza
Immunity to poliomyelitis

Genetic

Absence of trisomy 21 in fetus
No Tay-Sachs affected fetuses

You will recognize these markers as being
what are now often called risk factors. The
latter term connotes their predictive nature for
disease and premature mortality. For example,
obesity is a risk factor for heart disease and
early death, and therefore to be avoided.

As we turn to the positive side of the health
spectrum, however, it is possible to use the same
items (but generally in the opposite direction)
as predictors, and therefore to be sought, for
health. It is important to emphasize generally
in the opposite direction. The extreme opposite
of obesity, for example, would be the equally
unhealthy extreme loss of adipose and other tissue.
An optimum weight/height ratio is obviously
desirable.

Conceptually, this notion of optimum can be
extended through the several categories of health
predictors listed, and more commonly Known now as
risk factors. Thus, not only is there an optimum
weight/height ratio for health but also an optimum
blood pressure, an optimum cholesterol level, an
optimum glucose tolerance curve, Rather than
1imiting our attention in such measurements to the
diagnosis of hypertension, hypercholesterolemia,
or diabetes--or risk of these conditions--we can
now begin to consider the optimum level for health.
Quantifying such items would be the corollary of
measuring health, not just death, disease, and
disability. A step in that direction, for example,
would be to report from surveys not just the pro-
portion with systolic blood pressure over
160 mm Hg. or over 140 mm Hg., but the proportion
less than 110, 110-120, 120-130, 130-140, 140-150,
and so on. Such reporting would indicate a health
focus and, over the years, the attainment of
health, not merely the extent of what we call
hypertention,

Determining how well we are doing in health
promotion also entails measuring the extent of
progress in using the three components of health
strategy: medical, environmental and behavioral.
Thus we need to monitor such items as extent of
immunization among children, and length of time
since last mammogram among women over 50 years of
age; amount of asbestiform fibers in the air, and
toxic chemicals in streams and ground water; how
many and which people still smoke cigarettes, or
use alcohol to excess.




The Public Health Service, in Health Promo-
tion-Disease Prevention: Objectives for the Nation,
has already assembled avaijlable data on such
matters and set objectives that we ought to reach.
That would be a good start. It would be highly
desirable to extend the range of items and the
geographic locales of reporting them as the
basic means of measuring health promotion in our
country.

This is an exciting time to be in.the field
of health records and statistics. It does not
only provide the opportunity to improve ways of
collecting and reporting information long, and
still, needed as a basis: for disease prevention.
Now it calls for creating the means for tracking
progress in the next aim: health promotion.
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TRACKING THE NATIONAL PREVENTION OBJECTIVES

JeMe McGinnis
Joel Kavet
0ffice of Disease Prevention
and Health Promotion

This paper speaks to the issue of the national
perspective on health promotion and disease pre-
vention as represented by our efforts to attain
certain national and measurable objectives by
1990. The paper is divided into two portions:

a) a presentation on the background and context
for the general approach to disease prevention and
health promotion objectives; and b) a more
detailed assessment of the data needs for those
objectives specifically targeted to health
promotione.

In 1979 a Public Health Service-sponsored work
shop marked the beginning of a noteworthy endeavor
that was to result in the publication of a report
entitled Promoting Health/Preventing Disease: Ob-
jectives for the Nation.l Published in the Fall
of 1980, that report represents the labors of
several hundred dedicated men and women from
across the spectrum of public health and social
service professions and it embodies a set of
measurable objectives designed to guide the
national effort in health promotion and disease
prevention through the 1980's.

The motivating context for the objectives
effort is moted in the chart in the schematic on
Figure 1, presenting a summary of the various
factors influencing health outcomes.2 Indicated
in Figure 1 is the fact that morbidity and

Figure 1
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mortality are influenced by the interplay of var-
ious biological, behavioral, environmental and
social risk factors. These risk factors can in
turn be influenced through the delivery of a
variety of treatment, health promotion, health
protection and other social services. The ability

of a society to deliver those services is
dependent upon the availability of appropriate
intervention technology, the fiscal resources
necessary to pay for the services, and socletal
willingness to commit the resources to the
services. Research efforts are important to
developing effective intervention technologles.
At the heart of the system 1s the need for
appropriate surveillance systems which can gather
information about health status and risk factor
prevalence and feed that information back to
affect the nature of service programs, societal
attitudes and norms, ard research and development
activities.

Several loci on this chart are susceptible to
the management-by-objectives approach, including
the activities undertaken within service programs,
the societal attitudes and norms, the research and
development exercises, and the surveillance
activities. As we move further into our discus-
sion of the objectives themselves, the role of the
various stages in this amalytic construct will
become apparent.

The objectives developed are designed to
foster the achievement of the five broad goals
outlined in the 1979 report Healthy People: The
Surgeon General's Report on Health Promotion and
Disease Prevention.3 These goals, listed in
Figure 2, present the Nation's aspirations for
health improvement for people at five major life
stages: infants, children, adolescents and young
adults, adults and older adults.

Figure 2

Health Status Goals

Goal One: Healthy Infants (below aget)
Subgoal: To reduce the incidence of low birth welght In-
fants
Subgoal: To reduce the incidence of birth defects
Goal Two: Healthy Children (age 1—14)
Subgoal: To enhance childhood growth
and development
Subgoal: To reduce chitdhood accldents and Infury
Goal Three: Healthy Adolescents/Young Adults (age 15--24)
Subgoal: To reduce death and disabliity from motor
vehicie accidents
Subgoal: To reduce misuse of afcohof and drugs
Goal Four: Healthy Adults (age 25—64)
Subgoal: To reduce heart attacks and strokes
Subgoal: To reduce the Incldence of cancer
Goal Five: Healthy Older Aduils (age 65 and above)

Subgoal: To Increase the propostion of older people who
can function independently

Subgoal: To reduce premature death and disabllity from
influenza and pneumonia

In addition to the presentation of these five
broad measurable goals, Healthy People contains a
discussion of fifteen priority areas which were
necessary to address in order to achieve the
goals. Those areas, presented in the three
groupings of health promotion, health protection



and preventive health services, are noted in
Figure 3.

Figure 3

Health Strategy Targets

Health Promotion for Population Groups

* Smoking cessation * Exerclse and fitness
¢ Alcohol and drug abuse reduction * Stress conlrol

« Improved nutrltion

Preventive Health Services for Individuals

= Sexuslly transmissible
diseases services
« High blood pressure control

* Famlly Planning
* Pregnancy and Infani care
= Immunlzalions

Health Protection for Population Groups

» Joxle agent control ¢ Communlly water supply
* Occupations! safely and heallh fluoridation

* Accldanlal Injury control « Infeclious agent control

These fifteen areas have served as the focus
for the development of the measurable objectives
for prevention. In all, 223 specific objectives
have been developed across the 15 areas with five
kinds of objectives, noted in Figure 4, developed
for each of the 15 areas.

Figure 4

NUMBER OF OBJECTIVES BY CATEGORY

—Improved health status 59"
—Reduced risk factors 47"
~Increased public/professionsl awareness 38"
~—lmproved services/protection 61
~Improved surveillance/evaluation systems 32
227
*1 duplicate

**2 duplicates

The course of the discussion which follows
sketches the form and the thrust of the approach
to implementing the Federal segment of the
initiative in health promotion and disease
prevention. Special emphasis is given to the
challenge posed by the need to be able to document
where we stand at a point in time, and how we are
progressing over time in relation to the
measurable targets embedded in the objectives.

It is important to emphasize at the outset
that, by themselves, Federal initiatives in health
promotion and disease prevention, no matter how
vigorously implemented, cannot assure attainment
of the goals and objectives established for 1990.
Qur discussion focuses on pursuit of the

objectives from a Federal perspective, but the
ultimate success of such endeavors will depend in
large measure on whether, and the extent to which,
the Federal commitment is matched by likeminded
support and similarly directed efforts at other
levels of government, in the private sector, and
among the citizens of our Nation. In a very real
sense, then the agenda embodied among the
Objectives for the Nation is indeed national in
its scope and in its aspirations.

The Federal Role in Health Promotion and Disease
Prevention: Pursuit of the QObjectives for the
Nation

Shortly after their publication, the Public
Health Service instituted a number of measures to
focus attention on the objectives and promote
their integration into the programs of the
Department of Health and Human Services, as well
as elsewhere in the Federal Government. Early on,
an agency of the Public Health Service, designated
by the Assistant Secretary for Health, was
assigned principal responsibility for coordinating
Public Health Service and related Federal
activities in each of the fifteem priority areas.
The assignments are noted on Figure 5. They were
made on the basis of programmatic or statutory
responsibilities, experience and expertise.

Figure 5

Lead HHS Agencies for Objectives

Category HHS Agencyl/Office

Preventive Services

High Blood Prassure Control 1 Institutes of Health

Family Planning OHice of Population Aflairs

Pragnency and Infant Health Haalth R and Services Administration
Centers for Disease Conlrol

Centars for Disease Control

n “ Bl

Health Protection

Toxic Agent Control..o.ceenere-n-.
Occupational Salety and Hoalth. ... . Conlers for Disease Conirot
Accident Prevention and injury Control.. . Centers for Disease Controf -
Fluoridation and Dental Heallh. o ceeemecacnae Conters for Disease Control-
Surveillance and Control of Infectious Diseases.. Centers for Disease Control

. Senlor Advisor for Environmental Heallh

Health Promotion

king and Health
Misuse of Alcohot and Drugs

Office on Smoking and Health

Food and Drug Administration

Physical Fltness and

Alcchal, Drug Abuse, and Mental Health Administretion

1 F 's Councll on Physics! Fitness and Sports
Cantrol of Stress and Violent Behavlor .........-. Alcohol, Drug Abuse, and Mental Health Administration

The lead agencies for each of the fifteen
priority areas were charged with the respon-—
sibility for formulating a coordinated set of
plans which outline the array of programs and
activities the Federal sector has under way or
under consideration that might contribute toward
achievement of the objectives. Taken together,
these implementation plans provide a rather
detailed inventory of the Federal comnitment to
health promotion and disease prevention.

The complete set of implementation plans has
been published as a supplement to the September/
October 1983 issue ‘of Public Health Reports.4
Our purpose in offering these plans for the

broadest dissemination is to share with all




concerned the intentions of the Public Health
Service, as-well as offer a model for replication
with whatever modifications others may deem
suitable and appropriate elsewhere in government
or in the private sector. Careful examination of
the implementation plans will reveal, in each
instance, those activities the Federal Government
has under way or under comsideration in a number
of categories: education and information
measures; grants to the States and service
delivery measures; technical assistance and
cooperative measures;'economic and other incentive
measures; and research and surveillance measures.

The implementation plans represent a clear
declaration of intent, but their utility as a
program management tool is limited in the absence
of the means to monitor progress toward meeting
the targets specified in the objectives. As a
consequence, a number of steps have been taken to
assure and enhance the capacity of the Public
Health. Service to keep abreast of the nature and
rate of progress toward the objectives.

Notable among the oversight mechanisms are the
progress reviews conducted to keep the Assistant
Secretary for Hezlth and his principal associates
posted on the status of activities related to the
objectives. Each month, a progress review is
conducted on one of the fifteen priority areas.
The sessions afford the lead agencies and their
collaborators an opportunity to report on recent
developments in the field and present information
which reflects progress toward attainment of the
objectives. The sessions also provide a forum for
discussion .of problems encountered along the way
and how they have been or might be overcome. The
proceedings of each session are summarized by the
lead agency and submitted for publicatiom in
Public Health Reports.

However important and informative they may be,
the progress review sessions alone are not best
suited to the task of keeping track, on an ongoing
basis, of where we stand with respect to each of
the objectives. Recognition of the importance of
being able to monitor the status of activities
associated with each of the objectives and prog-—
ress toward those objectives had an essential
influence on their formulation. To the extent
possible and practicable, the objectives were
articulated in such a way as to embody a quan-
tifiable target and they included, where they were
available, baseline data intended to serve as a
measure of then—-current status and point of
departure for the initiatives of the 1980°'s.

The progress reviews and other oversight
activities of the lead agencies and their
collaborators will eventually be augmented by the
resources of an Information Tracking System which
takes fullest advantage of the quantitative em—
phasis adopted in expressing the objectives.
Relying largely on existing data sources, the
tracking system will provide ' a centralized
resource capable of compiling and managing a body
of data and related information which reflects the
status and progress of efforts to move toward the
targets embodied in the measurable objectives.
While full implementation of the tracking system
is still 8-10 months in the offing, a preliminary
glimpse of the kinds of information it will handle
will be available later this year when the second
triennial Prevention Profile is published as part
of Health: United States, 1983.

Monitoring Progress: An Examination of the Data

Available for the Objectives in Health Promotion

The capacity of the progress review sessions,
the tracking system, or the Prevention Profile to
reflect adequately the degree of progress toward
the objectives is necessarily limited by the
existence of suitable data and information. Wot
surprisingly, there are objectives for which data
adequate to permit specification of a baseline or
measurement of progress do not exist. In the case
of others, experience may have shown existing
baseline data to be erroneously or poorly
specified. One approach to these problems, worthy
of particular note, is the development of a survey
instrument on health promotion and disease
prevention which is to be fielded as a supplement
to the FY 1985 edition of the National Center for
Health Statisties' highly regarded Health
Interview Survey. This survey supplement will
provide much needed data on more than 30 different
objectives across the spectrum of priority areas,
thereby enhancing our capacity to monitor and
assess progress toward the objective targets.

From time to time, ad hoc surveys omn a
particular priority area may also be undertaken.
Thus it is, for example, that a survey scheduled
to be conducted shortly will provide a body of
data that will permit measurements to be made in
conjunction with a number of the objectives
associated with the control of stress and violent
behavior. The so-called "stress survey” will be
conducted by a private contractor using an
instrument developed with the advice and guidance
of a panel of experts from the agencies of the
Public Health Service.

The capacity to allocate and apply resources
in a responsible and responsive manner depends
heavily on the availability of data by which to
gauge the effects of our efforts. Oversight of
many activities which contribute to realization of
the objectives is facilitated by the presemce, in
many instances, of ongoing data and information
collection mechanisms. In general, this is more
likely to be the case for objectives falling into
the priority areas that have been assigned to the
categories labeled Preventive Health Services or
Health Protection. Of particular concern to us in
this instance, however, is the capacity to track
progress toward the objectives in the areas which
come under the rubric Health Promotion: Smoking
Control; Alcohol and Drug Misuse Prevention;
Improved Nutrition; Physical Fitness and Exercise;
and Control of Stress and Violent Behavior. These
are of notable interest inasmuch as they involve
activities designed to influence or alter the
behaviors or attitudes of individuals. It is an
area where changes in awareness as well as changes
in overt behaviors are especially important. And,
it is an area where there have not always been
data collection mechanisms in place. In many
cases, measurements of the type necessary to track
the objectives have been hard to come by or
non~existent. With attention to these matters we
hope the problem will, in time, abate.

To illustrate some of the problems and plans
related to the health promotion objectives, let's
assess how the data availability situation now
stands and suggest how it might change as a
consequence of the two survey activities alluded
to earlier. We should also note that the two
surveys were designed with an eye toward acquiring




and only two of those have data subsequent to the
baseline measurement. Twelve of the fifteen——
four-fifths of the total~—in this category are
without any baseline measuremente.

The importance to this effort of the kind of
data gathering activities discussed earlier is
reflected in Table 5. As a result of timely
consideration of data needs and careful collab-
oration, the two surveys identified above were
designed in such a way as to make it possible

TABLE 5: Priority Health Promotion Objectives by Priority Area and
Category of Objectives Scheduled to be Addressed in the
HIS Supplement and the Stress Survey

Categary of Objective
improved  Reduced impraved
Health Risx

tmproved

Impraved Services/ Surveilisnce/

Briceity Ares Sttus  Factors Totat
Smoking Control*... 0 1 4 0 0 5

Alocohol and Drug .

Misuse Pravention®, 0 0 2 0 0 2

Improved Nutrition*. 0 2 2 2 0 6

Phyaical Fitness and

Exercise®.......... 0 2 1 0 0 3

Control of Stress and

Violent Behavior #... 0 0 2 0 2 4

Total.vvssvvinienes 0 5 11 2 2 20

* - Data 1o b callacted through the HIS Supplement
#:Datx 10 be collected through the HIS Supptement and the Stress Survey

to yield some form of measurement or assessment of
progress for 20 of the health promotion
objectives. In light of some of the concerns
cited earlier, it is worth noting that these two
surveys will acquire data for 11 "improved
awareness” objectives. For more than half of the
affected objectives, the surveys will acquire
baseline data not heretofore available. For six
others, there will be follow-up data, with four of
the objectives being measured on such a basis for
the first time.

TABLE 6 Status of Data Availability for Priority Objectives, by Priority
Ares, Projected Post HIS Supplement and Stress Survey

Data Avaiisble
No. of ot

Priority Ares . Objectives | Rsssiine Foliowup Applicatie Unavailsdle
Smoking Control. 10 7 2 3 [
Alcohol and
Drug Misuss..... 14 13 10 1 []
improved
Nutritlon . vov 00t 15 12 1 1 2
Physical Filness
and Exarcise. .... 11 5 2 4 2
Slress and
Violent Behavior. . 10 § 2 3 2
Tolalseesrnsnnn 60 . a2 17 12 [

otal {rom
;lbll I 60 30 13 12 18

Table 6 shows the anticipated status of data
availability if the two surveys proceed as planned
and acquire the data we anticipate they will.
While the table reflects a measure of progress, it
also leaves little doubt that there is much to be
done before we can be comfortable with our
capacity to track the health promotion objec-
tives. We will have reduced by a substantial
margin the number of measurable objectives for
which there are no baseline data, but fewer than
half will have any follow-up data from which it
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might be possible to get even a hint of a trend.
And while the number of objectives for which we
have no data will have been reduced by two-thirds,
there is still the remaining third--six
objectives——with which we must be especially
concerned. ‘ ‘ .

Generally speaking, the objectives that will
not benefit from the data collection activities of
the two surveys cited in this discussion are those
which require measurement reflecting performance
or awareness on the part of other than household
survey respondents (e.g., providers or practi-
tioners). These will necessarily have to be
addressed in other data gathering activities. And
even though the Health Interview Survey Supplement
and the stress survey will improve our position
with respect to data availability, it is important
to point out that these are not routine, ongoing
data collection activities. There remains a
continuing need for follow-up data and not too
much time will be able to pass before the need for
timely data will again call attention to the full
set of health promotion objectives.

The Relation Between Federal Efforts and Those
Conducted at the State and Local Levels

At the beginning of this discussion, we noted
that the health promotion and disease prevention
goals and objectives for the Nation consitute an
agenda which merits nationwide and not just
Federal attention. Collaborative and comple~
mentary activities at the subnational levels are
vital to our collective aspirations and efforts to
improve still further the health of the American
people. At the same time, however, it is impor-
tant to stress that the agenda suggested by the
Objectives for the Nation is neither comprehensive
or exhaustive, nor was it intended to be. -

Others at this conference have called
attention to the Model Standards for Community
Preventive Health Services developed as a
collaborative undertaking by organizations.
representing Federal, State and local governments,
as well as the voluntary sector. Careful
examination of the Model Standards reveals more
clearly the true scope of the challenge we face in
health promotion and disease prevention. Due to
the fact that the Model Standards were issued
before work was complete on the objectives, there
are differences in some of the approaches. But
these will be resolved with next year's revision
of the Model Standards and the most striking
feature is the reinforcing nature of the two
exercises. The co—existence and complementary
nature of the Objéctives for the Nation and the
Model Standards can only heighten our awareness of
the essential fact that the prospects for success
depend on far more than the energies, commitment,
or resources of any single player.

It is worth noting that data collection
activities at the State level may also contribute
to our ability to comprehend more fully the
significance of national data and emnhance our
capacity to monitor and explain what progress is
recorded toward the objective targets. Several
states have undertaken projects to adapt the
objectives to their own conditions and prior-
ities. Additiomally, the Centers for Disease
Control has initiated cooperative efforts with a
number of states to elicit state—based data on
several key health-related behaviors.




data through which progress toward the objectives
could be monitored.

There are 223 discrete objectives and 78 of
these appear in the five priorities classified
under the Health Promotion heading. Table 1 shows
the objectives as they are distributed among the
five priority areas.

TABLE 1: Heaith P tion/Di P ion Objectives by Priority
Area and Priority Status

Priority

Priarity Ares Total High Madiam Qther
Smoking Control. .......... 17 10 0 7
Alcohel and Drug

Misuse Prevention ......... 19 9 5 5
Improved

Nutrition ......ooiaiaanns 17 11 4 2
Physical Fitness

and Exercise .............. 11 11 0 0
Control of Stress

and Violent Behaviar ....... 14 6 4 4
Total, oooviiinniiaiiiennn 78 a7 13 18

Sixty of the 78 have been assigned a medium or
high priority by the agencies of the Public Health
Service and, as a consequence, are the subjects of
implementation plans. The 18 objectives class—
ified as "Other” are not considered further in
this discussion. That omission should not be
taken as any reflection on the overall importance
or worthiness of those objectives. As we noted
earlier, pursuit of the objectives is more than a
Federal undertakinge. The designation of priority
alluded to here reflects only the judgment of the
Federal agencies as to where and how they believe
their limited resources can be best and most
appropriately applied.

More than half of the measurable health
promotion objectives are directed at reducing risk
factors (16) or increasing public or professional
awareness (15). Their share of total pool is, in
one sense, larger than it appears at first
glance. Virtually all of the objectives assigned
to the column in Table 2 headed "Improved
Surveillance/Evaluation” are directed at systemic

TABLE 2: Health Promation Objectives by Priority Area and Category
of Objective *

Category ot Objectve

impraved  Reduced improved improy

Heaith Risk improved Sarvces) Survertlance/
Priority Area Sttus Factors Totat
Smoking Controf ..... [} 2 4 2 2 10
Aleohol and Drug
Misuse Prevention.... 4 s 3 1 1 14
improved
Nutrition ............ 2 5 3 4 1 15
Physical Fitness
and Exercise......... [} 4 2 1 4 11
Control of Stress
and Violent Behavior .. 3 0 3 1 3 10
Total ..ovvvvnnnnnnnn S 16 15 g 11 80

* inciudas only thoss objectives asaxgned high ar medium priority.

issues. Aside from such notations as "present,”
"absent,” "under development,” and the like,
progress toward these objectives is not measurable
in terms comparable to those used to measure the
bulk of those in the other categorles (where it is
possible in many instances, for example to use a
variety of rates).

Table 3 portrays the current status of data
availability for the Health Promotion objectives.
Some form of baseline data exist for 30 of the 60

TABLE 3: Current Status of Data Availability for Priority
Objectives, by Priority Area

Ne. of Data Avaadle

Mot

Prosty Ama Objeciives Bsseitne followup Apgiisanie* Unevatiedied
Smoking Control. .... 10 4 1 3 a
Alcohol and Drug

Misuse Pravention ... 14 12 9 1 1
Improved

Nutrition ........... 15 7 1 1 7
Physical Fitness

and Exercise ........ 1" 4 0 4 3
Cantrol of Strass

and Violent Behavior . 10 3 2 3 4
Total...ooovunnnnne 1] 30 13 12 18

* — Systemic type of oaeciives for which messurement data are not iikaly 1o be svailsdie in & lorm comparsbie
1o the cbiectives in other cateQanies.

# — Objectives for which we cusrently have nethar bataiine nor folowup dats.

priority health promotion objectives, but for only
13 of those 30 are there any data available for
one or more intervals subsequent to the baseline
period. For only those 13, therefore, is it
possible to make any judgment, however tentative,
as to whether any progress is being made toward
the objective targets. Of particular concern is
the fact that there are currently 18 objectives
for which no baseline data are available at all.
In a sense, then, these represent items for which
objective measurement has yet to begin,

We noted earlier the particular importance
assigned to efforts to improve awareness in
conjunction with pursuit of the health promotion
objectives., Fifteen of the objectives—-—a quarter
of the total in health promotion--fall into the
category dealing with improving awareness. At

TABLE 4: Current Status of Data Availability for Priority Objectives, by
Category of Objectives {Improved Public/Professional
Awareness) and by Priority Area

Data Available

No. of Not
Priority Area Objectives Baseiine Fokowap Appicadio Unavaiiarie
Smoking Contral. 4 1 1 o 3
Alcohol and
Drug Misuse..... 3 2 1 0 1
Improved
Nutrition. ....... 3 0 0 0 3
Physical Fitness
and Exercise..... 2 ] 0 0 2
Stress and
Viclent Behavior. . 3 o 0 0 3
Total .....cuvvse 15 3 2 0 12

the present time, as Table 4 demonstrates, there
are available baseline data for only 3 of those 15



CDC has proposed institutionalizing these
surveys as surveillance mechanisms to be conducted
by the states. At the present time they are
thinking of sponsoring the activity through
cooperative agreements under which the states
would conduct the surveys with the assistance and
benefit of CDC training, core questionnaire
development and data processing. CDC will explore
the prospects of conducting the survey om a
monthly basis, year-round, with a minimum number
of interviews per month being set at 50. Steps
will also be taken in processing and analyzing the
data to weigh the results for seasonal
considerations, and other important variables.

The national 1990 objectives provide an important
basis for the interview questions.

Looking Forward

The acquisition and analysis of data to
measure progress toward the health promotion.and
disease prevention goals and objectives can also
be expected to call attention to the substance of
the objectives themselves. In addition to changes
growing out of advances in the science base,
measurement or tracking data will begin to suggest
which of the objectives might be in need of
reconsideration, modification or reformulation.

In some cases, circumstances may point to the need
for adding new objectives or deleting existing
ones. - The agencies of the Public Health Service
have already begun in a number of instances to
consider such eventualities as the first round of
, brogress reviews comes to a close, and they have
begun in a number of the priority areas to
formulate recommendations regarding the future
form and content of the objectives.

As we look forward to the mid-point of the
decade, we also look forward to a full mid-course
review of the objectives and the implementation
plans. Tentatively scheduled for early in Fiscal
Year 1985, the review will allow us, with help
from a broad constituency, to fine—tune the
objectives in order that they may appropriately
guide Public Health Service health promotion and
disease prevention activities in the second half
of the 1980s.

While our discussion has focused on the
Federal approach to the objectives, they are, as
noted earlier, the elemental blocks of a
national-~and not just a Federal-—initiative in
health promotion and disease prevention.
Recognizing this, the Public Health Service is
making a concerted effort to promote more broadly
careful consideration of the objectives at the
State and local levels of government as well as by
organizations in the private sector. A meeting
convened at the Centers for Disease Control last
fall was devoted to exploring the prospects for,
and issues associated with, application of the
objectives at the State and local levels. Iarlier
comments suggest that there has been some
gratifying progress in this area. We are hopeful
this trend will continue and we look forward to
the spread of similar activities into the private
sector. Indeed, a conference to foster such
developments will be held in Fiscal Year 1984. By
actively seeking to expand the number of
participants in activities directed toward
attainment of the objectives, we can only enhance
our prospects for success.
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Health Promotion:

The State Perspective

James 0. Mason, Utah Department of Health

I am pleased to be invited to speak at
this conference on priorities in health
statistics to provide a state's perspective on
health promotion. Too often the important
role of statistics in public ° health
initiatives, such as health promotion, is not
fully appreciated. Health promotion is a
relatively new direction for .public health;
and for us to determine where we are going and
measure our progress, we must be able to tell
where we are and where we have been.

Too many times over eager researchers use
statistics 1like a drunk uses lamp posts, for
support rather than illumination. In health
promotion, we need statistics to illuminate
our progress in making a difference in the
lives of individuals. With all our service
responsibilities and research on the effects
of health promotion programs, we cannot forget
basic statistical work to keep us aware of
where we are.

Jonathan Fielding notes that any success
in health promotion/disease prevention may be

measured by how well the programs: 1) avoid
premature death; 2) reduce avoidable
morbidity; and, 3) mninimize disabllity that

interferes with usual functioning.l

These outcomes can be measured. The
importance of looking at outcome data rather
than process measurements I1s paramount. We
not only need the data which has traditionally
been .available, but also new data bases
including morbidity and small area data. Our

ability to plan and evaluate progress is
severly hampered by the absence of this
information.

Questions.are being raised about costs and

benefits. This will grow as the private
sector adopts health promotion techniques.
Some improperly or inadequately evaluated

confidence may be lost. We must evaluate. We
must look at cost benefits. We must assess
relative risks and the value of incremental
gains, and have the date to manage risks. The
credibility of the progress in health
promotion may be undermined without the data
needed for these critical analyses.

Until recently, infectious diseases were
responsible for the vast majority of illnesses
and deaths in this country. The 1850 census
on mortality in the United States shows that
approximately three-fifths of all deaths were
caused by infectious diseases.2

These epidemics were brought under control
through major public initiatives including
improved water purification and wastewater
treatment, general sanitation, better housing
" and | improved nutrition, as well as
against vaccine preventable
Surveillance, epidemiology,

immunization
diseases.
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microbiology and immunology were the basic
sciences of this revolution which added so
much to the well being of this and other
nations.

This magnificent accomplishment 1s often
referred to as the “First Public Health
Revolution.” It 1is an ongoing effort
involving public and private agencies to keep
these diseases in check. With the exception
of smallpox, all of the past causes of death
and disability would again give rise to
epidemics if the means of control were even
temporarily relaxed.

We are now engaged in what many call the
"Second Public Health Revolution.” The battle
here is being fought on a broad £field
encompassing the individual's total personal
universe: lifestyle, personal habits,
environment, workplace and home. The killers
and cripplers today' are the chronic and
genetic diseases and the results of violence
which take an unnecessary toll in 1lives,
productivity, and resources. Table 1 shows
Major Causes of Death by Age in Utah during
1978-1980.3 Note the major killers by age
group and how many are lifestyle related and
can best be influenced through changes largely
under individual control.

The importance of an individual's
lifestyle and behavior as related to the
relative risk of death from today's leading
killers is shown in Table 2.4

contributes to 44 percent of
these deaths. The other components of the
Health Field Concept, health care
organization, environment and human biology,
trail 4in significance. The Health Field
Concept was developed im 1975 by Marc Lalond,
then national Minister of Health and Welfare
in Canada.’

Lifestyle

The effect of health promotion/infectious
disease prevention 1is encouraging. We see
progress in declining deaths on our roads and
highways, fewer childhood poisonings,
decreasing dental caries, control of some
congenital metabolic disorders, advances in
cervical and breast cancer detection and early
diagnosis -of cardiovascular disease and
chronic lung disease. These are examples of
successful and practical health promotion
initiatives.

However, despite these impressive early
successes, advances in medical science and
technology and the billions of dollars being
spent on medical care services, our nation's
health indices are still far from where they
should and could be.



The time has come- - for much greater
emphasis of .our national and state health
priorities. The states applaud the efforts on
the federal level in setting specific goals
and measurementcriteria to improve the health
of Americans during’ -the - next decade. The
publications Healthy People and Objectives For
The Nation® bear the message that we can and
must do more to keep our people vigorous,
strong and healthy.

Many states are preparing their own plans
of action with goals and objectives to improve
the health of theilr citizens.

Historically, public health has made a
significant contribution in improving health
and in lengthening life. Nevertheless, there
gtill are significant health problems that
should be of concern to policy makers. 1In
1980 in Utah there were 8,103 ‘deaths that
resulted in 173,625 early years of 1life lost
and 71,305 working years of 1life lost. This
resulted in a direct ecomomic loss in terms of
earning power of $642.3 million in 1980, not
to mention the health care costs involved with
caring for .these diseases. This 1is a
substantial loss, since much of it could have
been prevented.

In our policy document, we have identified
six major health status problems in Utah which
should be of major concern to policy makers:

——Cancer.

——Congenital Anomalies.

--Dental Conditions.

~-Heart Diseases and Stroke.

—Motor Vehicle Accidents.

--Problems of Early Infancy.

We have established a. "specific goal for
each of these six problems. Table 3 shows the
goal we have set ‘for cancer.

Similar goals have been established for
the other priority areas. We have identified
specific risk factors which contribute to the
health priority problems. Table 4 outlines

the risk factors in order of their
priority.9 - For cancer, smoking,
environmental exposure, genetic

pre—-disposition and alcohol abuse are the
significant association risk factors.

The most important risk factors for Utahns
in the six health problems are summarized on
Table 5.10

It does not surprise you that smoking -is
clearly _the single  most significant
controllable risk factor in terms of Utah's
priority health problems. It 4is a major
contributo¥ to heart disease, stroke, cancer
and problems of early infancy. It has also
been found to compound the effects of other
rigk factors: smoking, in combination with
certain environmental exposure, has been found
to 1increase the possibility of cancer 10

times. Smoking accounts for 350,000 premature
deaths - unnecessary deaths - annually in
America. Economically this means 77 million
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excess work loss days per year and 150 million
excess sick bed days per year.

With the goals established and major
contributing health risks identified, our next
step was formulating a plan of action. This
is being done within the context of five major
objectives. 2

These are shown in Table 6:

1. Get Utahns to Assume more ' Individual
Responsibility for Their Own Health.

2. Identify and Appropriately Refer Utahns
with Genetic Predispositions.

3. Assure all Prospective Mothers
Adequate Pre-~Natal Care.

4. 1Increase the Number of Utahns Consuming
Appropriate Levels of Flouride.

5. Reduce Utahns Exposure to
Harmful to Health.

Receive

Substances

Utah has a significant health status head
start on the rest of the nation. Utah
residents, for the most part, have
traditionally accepted and appreciated the
importance of individual responsibility in
staying well. This ~is illustrated by
comparing Utah's age adJusted death rates to
national figures.

As an example of the health status of
Utdahns, these tables show Utah _and -United
States death rates for heart disease and
cancer during the past twenty years.
(Tables 7 & 8) ' -

These differences; diminishing for ‘heart
disease and increasing for cancer, can be
attributed, to a large degree, to a healthy
lifestyle and reduced self-imposed risks
including smoking and alcohol consumption.
Utah's highly favorable mortality rates may
not be achievable on a national scale for a
number of reasons. The rates, do, however,
serve as a target for what is possible in any
state or community. They are largely related
to health promotion and disease prevention
rather than benefits brought on by medical
technology.

There 1is an inverse relationship between
the health of Utahns and wutilization of
medical care and hospital beds. Prudent
lifestyle reduces the need and therefore use
of the medical care system and 1its attendant
costs. Were the nation to achieve Utah's
mortality rates for leading causes of death by
appropriate changes in 1lifestyle, over 284,000
lives could be saved annually.

If national | hospital wutilization as
respresented in age adjusted annual patient
days per 1000 could be reduced from 1214 days
to Utah's 707 days, over $17 billion could be’
saved annually. (1981 data).15

The key to this type of progress is
motivating Americans to a personmal awareness
and responsibility for thelr own health and
wellness. We must build a national
consciousness for wellness for all Americans.

'




Up until now, too many of the behavior
changes we have promoted have involved the
better educated, mostly white, upper and
middle class segments of the U.S. population.
These are the people who join health and
fitness clubs, play temnis, golf, ski, bicycle
~- all activities that generally take some
sort of capital investment. All these
activities are wonderful for those able to
pursue them, but, there are many who do not
fit dinto this convenient, and affluent,
fitness pattern.

Health promotion and 7risk reduction
activities must reach far beyond these people
if we ever hope to reach a true level of
health consciousness in this country. Unless
we are able to reach all segments of the
population, we will never meet the goals we
have set for a mnational consciousness for
wellness in America. Health promotion and

risk reduction must reach into each home,’

apartment or condominium regardless of race,
age or financial status. It must reach into
our poorer neighborhoods where death rates are
absolutely disgraceful. It must reach into
the educational system, the inmner cities, and
our suburban and rural areas where accidents,
violence, stress and a vast array of social
factors take a deadly toll in homicides,
suicides and mental illness.

‘During the past thirty years, the United,

States has achieved more in the realm 'of
civil rights than at any time during the
country's history. The benefits of American
citizenship in civil rights, social Jjustice,
and social programs finally reached great
segments of our population. Of course, we are
by no means finished with this “endeavor, nor
should we ever be finished with it.

But now is the time to expand this
awareness of social concerns to health
concerns. Now is the time for the Second

Revolution in Public Health -  health
promotion, risk reduction and disease
prevention ~ to reach all segments of our

population. We mneed a health promotion
program to match our progress in civil rights.

Dr. William Foege, Director of the Centers
for Disease Control posed the question, "How
can we measure and compare civilization?”
His conclusion was that the true measure of a
civilization is founded on how people within
it treat each other.

The active application and teaching of
health promotion/disease prevention principles
are important aspects of loving, caring and
sharing. This process extends beyond the
scope of aeroblcs, accident prevention and
nutrition, to the full spectrum of threats to
our health and wellbeing, inclading what has
been labeled "The Last Epidemic” or the threat
of nuclear war.

Healthy People and Objectives for the
Nation have become national banners. Now is
the time for each state to move ahead on those
goals and objectives. We need not walt for
additonal proof. We must move ahead.

This will require the best efforts and
commitment of each state. It will require the
sharing of expertise across professional lines
as well as national state and community
boundaries. It will also extend beyond the
traditional health sector. All public health
professionals have a role in this effort. The
data to identify needs, establish priorities
and measure accomplishments and outcomes 1s an
essential, integral part of this process. May
our united accomplishments reflect well on our
contemporary civilization.

Table

Major Causes of Death by Age

Utah
1978-1980
Age Specific
Major Causes of Number Rates of Mortality
Age Group Death in Priority Order of Deaths Per 100,000
Under Age 1 Problems of Early Infancy 790 62345
Congenital Anomalies 336 265.2
Non-Motor Vehicle Accidents 28 22.1
Age 1-14 Non-Motor Vehicle Accidents 147 1147
Motor Vehicle Accidents 126 10.0
Congenital Anomalies 65 542
Age 15-24 Motor Vehicle Accidents 386 43,7
Non-Motor Vehicle Accidents 128 14.5
Suicide 122 13.8
Age 25-44 Motor Vehicle Accidents 285 24.8
Cancer 225 19.6
Suicide 212 18.4
Age 45-64 Cancer 1,221 192.1
Heart Disease 1,688 265.6
Motor Vehicle Accidents 171 2649
Over Age 65 Heart Disease 6,453 1,996.9
Cancer 2,364 721.5
Pheumonia and Influenza 614 187.4
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Table 2

An Epidemiological Model for Health Policy Analysis

Leading Causes Proportional Allocation ofalusk FPactors for Each Cause of

of Death Death to Each Health Field
Relative Medical Care Human
Weight Establishment Lifestyle Environment Biology

Cancer 16.42 10 37 24 29
Heart Disease 16.0 12 52 9 27
M. V. Accident 16.1 12 69 R ¢ 1
Certain Digeases
of Early Infancy 14.1 27 30 15 28
Birth Defects 10.4 6 9 6 79
Other Accidents 9.9 14 51 3 4
Suicide 6.5 3 60 35 2
Stroke 2.7 7 50 22 21
Alcoholism 2.7 3 70 9 18
Influenza

Pheumonia 2.4 18 23 20 39
Diabetes 1.9 6 26 1] 68
Bronchitis,

Emphysena, and

Asthaa 0.9 3 a0 24 2

Total? 100.0% 12.4 44.1 17.8 25.3

1. Percent of years of life lost before age 65 from the cause of death in
relation to the total years of lifes lest from the 12 causes of death
1listed.

2. Weighted average based on the relative weight of each cause of death.

3. G. E. Alan Dever, "An Epidemiological Model for Health Policy Analysis,™
Social Indicators Research 2 (1976) pp. 453-666

Table 3

G 0 A L

To reduce cancer mortality for Utah residents below the
1980 rate of 47l.4 working years of life 1lost per 100,000
population by 15 percent to 406.7 in 1990 and by 30 percent to
330.0 in the year 2000.

Assuming the 1980 ratio of deaths to working years of life
1ist, this will result in a savings of 1,383 future qorking
years for about 282 people who would have died in 1990 and a
savings of 3,216 working years for about 656 people who would
have dfed in the year 2000.

As indicated in the Table, inadequacies or problems within
the Health Care Organization such as . unavailable or
inaccessible service accounted for only 12.4% of the early
years of 1l1life lost while Lifestyle accounted for 44.2%,
Environment 17.8%, and Human Biology 25.3% of early years of
life lost. . A
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Table 4

Major Risk Factors Associated
with Utah's Primary Health Problems

Health Problem

Risk Factors in Order of Priority

Cancer Smoking
Environmental Exposure
Genetic Pre-Disposition

Alcohol Abuse

Congentital Anomalies Genetic Pre-Disposition
Alcohol Abuse

Drug Abuse

Improper Nutritional Habits
Age of Mother

Smoking

Improper Fluoride Intake
Improper Nutritional Habits
Poor Dental Hygiene

Dental Disease

Smoking

Hypertension

Genetic Pre-Disposition
Improper Nutritional Habits
Excessive Stress

Poor Physical Conditioning

Heart Disease and Stroke

Alcohol Abuse R

Vehicle Safety Restraint Usage

Excessive Speed

Drug Abuse -

Driver Age .

Availability of Emergency Medieca
Services

Motor Vehicle Accidents

Inadequate Pre-natal Care
Age of Mother

Alcohol Abuse

Improper Nutritional Habits
Smoking

Drug Abuse

Problems of Early Infaucy

Table 5

MAJOR RISK FACTORS

SMOKING

AT.COHOL ABUSE

DRUG ABUSE

IMPROPER NUTRITTONAL HABITS
EXCESSIVE STRESS

POOR PHYSICAL CONDITIONING

LACK OF SAFETY RESTRAINT USAGE
EXCESSIVE SPEED

GENETIC PREDISPOSITION TO DISEASE
INADEQUATE PRE-NATAL CARE
IMPROPER FLUORIDE INTAKE
ENVIRONMENTAL, AND OCCUPATIONAL EXPOSURE
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Table 6

OBJECTIVE 1. GET UTAHNS TO ASSUME MORE INDIVIDUAL RESPONSIBILITY FOR THEIR
OWN HEALTH.

OBJECTIVE 2. IDENTIFY AND APPROPRIATELY REFER UTAHNS WITH GENETIC
PREDISPOSITIONS.

OBJECTIVE 3. ASSURE ALL PROSPECTIVE MOTHERS RECEIVE ADEQUATE PRE-NATAL
CARE.

OBJECTIVE 4. INCREASE THE NUMBER OF UTAHNS CONSUMING APPROPRIATE LEVELS
OF FLUORIDE.

OBJECTIVE 5. REDUCE UTAHNS EXPOSURE TO SUBSTANCES HARMFUL TO HEALTH.

DISEASES OF THE HEART, Table 7
AGE—-ADJUSTED MORTALITY RATES/100,000 POPULATION
UTAH AND UNITED STATES, 1960, 1970, 1980
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MALIGNANT NEOPLASMS, Table 8
. AGE—~ADJUSTED MORTALITY RATES/100,000 POPULATION:
UTAH AND UNITED STATES, 1960, 1970, 1980
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DEVELOPMENT OF A COMPREHENSIVE CITY HEALTH POLICY AND GUIDE TO RESOURCE ALLOCATION DECISIONS

Giilian Marsden, Seattle-King County Department of Public Health

I am here today to present information on
what one city, Seattle, has done to focus local
resources on health promotion. To do this I will
firstly describe the methodology and process we
used to develop a health policy, secondly, show
how we have used that policy, and thirdly, I will
tell you something of the activities emanating
from the policy. I will also provide recommen-
dations for those of you who might be contemplat-
ing producing a health policy for your Tocal
areas. Before I embark on a discussion of the
methodology, I would 1ike to give you a brief
overview of what the Seattle Health Policy is and
why we wrote it.

Essentially the Seattle Health Policy is an
analysis of the health status of Seattle residents
and the delineation of a set of health status
goals, by age group, for Seattle for 1990. Our
Health Policy also includes strategies for achie-
ving those goals and a set of resource allocation
criteria. We developed a health policy because
city government was struggling with what itwanted
the Health Department to do. The mission of a
public health department is often extremely un-
clear to elected officials. Other city depart-
ments tend to have self evident missions -- for
example they produce water or maintain roads.
However, given that the provision of health ser-
vices is largely a responsibility of the private
sector, the role of the public health department
is often obscure at best. Therefore, the Health
Policy provides the City Council with goals and
guidelines for allocating funds to health activi-
ties. Furthermore, it enables the Council to
understand and determine how health department
services should relate to those of other conmunity
health resources.

Lest you think the production of the health
policy was entirely occasioned by external forces,
et me hasten to add that the health department
also had a very vital interest in developing a
clear policy. We wanted to be sure that our
Timited resources were focused on those areas
where public health services could make a dif-
ference to the health status of our community in
the 1980's. We wanted our services to be under-
stood both by elected officials and by the com-
munity at Targe. We wanted to forge a more
effective partnership between public and private
resources. We wanted measurable goals that could
be related to nationally accepted objectives.

Now that I have given you a brief overview
of what the Seattle Health Policy is and why it
was produced, I would Tike to turn to the :
methodology used. I should preface my discussion
by mentioning that when we set out to write the
Seattle Health Policy, we were not allocated any
resources above and beyond our existing staff.
We had no money for primary data collection.
deed we had to beg and borrow to finance the
extensive copying and printing bills that we ran
up during the course of writing the policy. Since
we had no money for primary data collection, we
reviewed all.existing local, state and federal
health policy documents. We found that the 1979
Surgeon General's Report on Health Promotion,
"Healthy People", was by far the most relevant

In-
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and exciting of these documents. We felt strongly
that the Surgeon General's Report was an impor-
tant document which already addressed, on a
national level, many of the issues about which

we were concerned. We also felt that for all

its value, the Surgeon General's Report would
remain an academic exercise unless its princi-
ples were applied by local government working in
concert with the private sector. If the Surgeon
General's recommendations were to be effective,
we believed that they must be implemented at the
grass roots level. Therefore we decided to offer
the Mayor and the City Council a report to com-
plement "Healthy People" and provide a guide to
Tocal action.

The Seattle Health Policy used the same
methodology as was used in "Healthy People". We
first examined health status by age group for
Seattle, and then established overall age group
goals. Adjustments were made to fit our Tocal
situation. For exampie, Seattie's childreh have
historically enjoyed better health than the
national average, so the recommended goal for
Seattle's children is to reduce deaths to fewer
than 29 per 100,000 by 1990 rather than the 34
per 100,000 specified as the national goal. We
then examined the health status of each neighbor-
hood. As with any city there is considerable
variation from the average when specific neigh-
borhoods and minority groups are analyzed.
Through our analysis, we identified those neigh-
borhoods and groups which faced major health
problems. Based on this work we recommended
policies and strategies that the city could
adopt to raise the health status of specific
neighborhoods, of minority groups and of the
city as a whole.

Our next step was to assess programs cur-
rently operated or funded by the city in the
Tight of the suggested policies. A survey of
nine other cities was conducted to compare the
range of public health programs offered in
Seattle with services in cities of similar size.
Finally, general criteria were developed to guide
funding decisions in the immediate future.

While my description of the methodology may
have made producing the Health Policy sound re-
latively simple, it was in fact no easy under-
taking. As I am sure you recognize, we had to
deal with substantial gaps in the data. When we
started work on the Health Policy much of the
1980 census data were not available. Therefore,
we had to use population projections. We also
had to make assumptions regarding vital data and
income because we had no income data on birth and
death certificates. We were severely hampered by
the fragmented morbidity data that exist at the
Tocal level. At least in Seattle, there is no
comprehensive compilation of morbidity data.
There were tantalizing pieces of information that
were compiled by the School District for the city
as a whole but these data were not available by
neighborhood. Since much of our analysis was on
a neighborhood basis, this Tack of data was quite
frustrating. Where local morbidity data were not
available, our only recourse was to use national



survey statistics and apply them to the local
level. As a result, we were forced into too
heavy a reliance on mortality data. This caused
a particular problem in understating such health
issues as the need for dental care. We tried to
counteract that reliance by numerous caveats and
by using what piecemeal morbidity data were
accessible.

Turning from the methodology and its 1imi-
tations, I would 1ike to talk briefly about the
process we used to prepare the health policy.
Process is as important as methodology if the
goal is to produce a policy which is accepted
and used by the community. The Seattle Division
chose to use a process that combined a small
inter-departmental task force with extensive
review by professional and community groups and
by academic experts. The 12 member task force
was composed of health department staff, repre-
sentatives from the Budget Office, City Planning
Office, the Mayor's Office and the Department of
Health Services at the University of Washington.
Task Force members not only made the overall
decisions on format and direction but also did
all the staff work for the report. To broaden
involvement we compiled a mailing 1ist of all
the relevant professional groups, community
groups, academicians and individuals that we
could think of. The mailing 1ist was continually
expanded. As people called and said they wanted
to be a part of developing the policy, we wel-
comed them, put them on the mailing 1ist and
sent them policy drafts. We also held community
meetings, presented information at meetings of
professional societies and conducted periodic
briefings for City Council members.

Having Tistened to my description of the
process, you may be wondering, well, did it work?
Overall I would say "Yes", but we certainly did
not come up with a health policy that was uni-
versally accepted. However, people had an oppor-
tunity to understand our methodology, give us
their comments during the production phase and
see, at least, some of their concerns addressed.
Hence, I believe that the process built the
basis for adoption of the policy by the City
Council and for its use in the larger community
during the 1980's.

This then brings me to some of the critical
decisions that we made regarding the approach and
the consequences of those decisions. Firstly,
while adoption of the "Healthy People" method-
ology had the advantage of producing measurable
Tocal goals that could be compared to similar
national goals, it also had the disadvantage of
producing a set of yardsticks that are very hard
to use on a year-to-year basis. It is difficult
to track progress at the local Tevel due to lack
of age, race and sex denominator data. There is
very 1ittle morbidity data available on a city-
wide and neighborhood basis. Further, health
services have a limited ability to affect health
status, as measured by vital data. The economy
and unemployment are Tikely to have more pro-
found effects on health status than is the pro-
vision of specific public health services. Many
causes of death (accident, suicide, homicide and
alcoholism) are related as much to social condi-
tions as to health services. The Health Policy
did not contain a comprehensive analysis of the
social factors affecting risk and health status.
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- of how to use the policy.

It is our intent to deal with all of the above
issues by monitoring progress and conducting a
review and update of Seattle's health status in
1985. At that time the Health Policy goals and
strategies will be adjusted. We are also attemp-
ting to develop improved morbidity data but we
have few resources to devote to this effort.

A second critical decision regarding method-
ology was our attempt to examine health status by
neighborhood and to propose targeting of services
on a geographic basis. As you can imagine that
approach was well received in certain neighbor-
hoods but thoroughly opposed in others. 1In
Seattle Tow income and minority people are con-
centrated in certain areas of the city. Typi-
cally, the health status of those neighborhoods
is lower than the city-wide average. We be-
Tieved that targeting certain services to "high
risk" neighborhoods would be more Tikely to help
achieve our health status goals than scattering
resources more widely. While we tempered our
targeting recommendations with overall considera-
tions of accessibility for high risk people who
are geographically dispersed, we did not articu-
late clear guidelines for handling this issue.

Having listened to something of the method-
ology and process, you may be interested to know
how the policy has been used. It has been used
in decisions on allocation of funds, development
of new services and refocusing existing services
toward prevention and health promotion. On com-
pletion of the policy and after extensive review,
the City Council adopted a resolution which
embodied the major features of the document.
Subsequently, the City Council has used the po-
1icy with almost religious fervor in their annual
review of the Seattle Division budget. We are
now attuned to expect a battery of questions as
to how this service or that position is related
to the achievement of the health policy goals.

It is, of course, no easy task to respond to
these questions. Explaining how tinkering with
the microcosm affects the macrocosm, with no hard
data on cause or effect, never ceases to challenge
the creative mind. However, I should not mis-
lead you into thinking the Council is unaware

In the three years
that have followed the adoption of the health
policy we have had to deal with consistent fund-
ing cuts for health services. Both the Depart-
ment and the City Council have found the policy
useful in identifying top priorities for service
maintenance. A second way in which the poiicy
has been used is to help with decisions on pass-
through funds. The Seattle Division acts as a
pass-through agency for block grant and other
funds. We have to make recommendations to the
City Council on allocation of pass-through funds.
It has proved useful to have the Health Policy as-
a common basis for both the Health Depariment and
the City Council to make those resource alloca-
tion decisions.

A third way in which the Health Policy has

-been used is to focus our interest and resources

on new services that are likely to effect change
and are geared to the objectives laid out in
Healthy People. To give you just a few examples,
since putting together the health policy the de-
partment has developed a program for dealing with
car safety for children. We have an Infant Car
Seat Loan Program for low income families




that- is coupled with comprehensive education on
use of car seats. The education and Toan program
is provided to clients of our maternity and child
health services throughout the Health Department
and community clinics. We also came to recog-
nize that the Health Department has much Tatent
power for advocacy. Consequently we have mobi-
Tized the-City and County government lobbyists

to work for a-child passenger restraint bill.

Our efforts, along with those of other groups,
culminated this year when the State Legislature
finally adopted requirements for the use of
passenger restraint systems for children less
than 5 years old. Similarly, the Seattle
Division has worked with the Police Department
and the City Council in promoting handgun legis-
lation and with the State Legislature in advo-
cating for restricted availability of handguns.

Writing the Health Policy and analyzing our
services made us recognize that we had almost
no services directed toward working adults.
Furthermore occupationally related health issues
were key factors affecting the health status of
adults. ~Subsequent to-the adoption of the
health policy we have developed a number of
occupational health services that we now provide
to the Tocal community. Similarly, our services
for the elderly were very Timited and not well
focused on prevention of disability. We have
now reorganized services for the elderly to 1ink
health promotion with the provision of primary
care. HWe have also set up education groups for
caregivers for the elderly. The groups are led
by Public Health Nurses and help those caring
for elderly relatives to understand the aging
process, the local resources available for the
elderly and how to provide maximum health and
mobility for their relatives.

Just as Healthy People has been followed by
the delineation of specific objectives to help
achieve the goals, the Seattle Health Policy
has been followed by internal and external plan-
ning and evaluation. Within the Health Depart-
ment we have developed planning and evaluation
guidelines that we use for assessing all Seattle
Division services. The guidelines require staff
to identify specific objectives for each service
and relate those objectives to the health prob-
lems of high risk neighborhoods or groups and
to the achievement of the Health Policy goals.
We have also recognized the inadequacies of our
internal data collection systems and embarked
on a computerized registration and encounter
system that will vastly increase our planning
and evaluation capabilities.

Looking beyond the Department we are nego-
tiating with the State for a consolidated con-
tracting system. The new contracting system
would allow allocation of funds in relation to
state and local outcome goals and service objec-
tives, thus putting internal and external
planning and reporting requirements on the
same basis.

I would 1ike to close with a few thoughts
for others who may be contemplating producing a
health policy. In 1981 if you had asked me for
my recommendation regarding producing a health
policy, I would have said "Don't". It was a
great deal of work. We had no funds. We had to
deal with a lot of community interaction, some
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of it hostile and some of it negative. However,
in the two years that have elapsed since the
adoption of the Health Policy by the City Council,
I have come to view the availability of the
document in a much more favorable 1ight. From
the things that T have already said you can see
that the'policy has proved useful to the Health
Dgpartment. Thus I have the following sugges-
tions for those considering developing a health
policy. Firstly, involve as many segments of
your Tocal health system as possible in order to
improve the comprehensiveness of the policy and
its acceptance by the community. Secondly, use
"soft data”, for example community need surveys,
to'reduce the dependence on mortality figures.
Thirdly, use geographic boundaries that are con-
sistent with the "real world" neighborhoods and
which will be conducive to data gathering and
updates for example, census tracts, zip codes
and those planning areas used by other branches
of local government. Fourthly, if you choose to
use geographic targeting to identify highest
risk neighborhoods, then clearly set out guide-

. lines under which modifications of that approach

should be used. Finally, I would suggest that
you read our health policy. You will readily
see, both from what I have said today and from
reading the policy, the Timitations of our
approach. It certainly is not an all encompass-
ing document. It has a Tot of shortcomings.
However, it has proved to be one of the most
useful planning tools that we have developed.

. Copies of the Seattle Health Policy may be
obtained for $7.50 from the Seattle Division,
Seattle-King County Department of Public Health,
;g?g4Pub1ic Safety Building, Seattle, Washington,
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USING DEATH CERTIFICATE DATA TO CONTRIBUTE TO A STATEWIDE OCCUPATIONAL HEALTH SURVEILLANCE SYSTEM:
THE RHODE ISLAND EXPERIENCE

David M. Gute, Massachusetts Department of Public Health
Bruce C. Kelley, Rhode Island Department of Health

INTRODUCTION

There is increasing interest in docu-
menting the effects of occupational and
environmental hazards in the expression of
disease. Both the U.S. National Committee on
Vital and Health Statistics (1) and the
National Center for Health Statistics (2) have
expressed interest in the adaptation of mor-
bidity and mortality data systems to contribute
information on occupational hazards.

In keeping with this interest in occupa-
tional health, the National Center for Health
Statistics is encouraging states to code the
usual occupation and industry of the decedent
as obtained on death records. The initiation
of a surveillance cooperative agreement program
between states (SCANS) to participate in occu-
pational health surveillance activities by the
National Institute for Otcupational Safety and
Health (NIOSH) has also led to an increase in
the number of states which routinely code the
occupation and industry as obtained on death
certificates. (3) These data will enable
investigators to estimate the relative magni-
tude of state-~specific occupational health
problems as well as to study differential mor-
tality by occupation and industry as pioneered
by Guralnick (4) and Milham (5) in this
country.

This paper will summarize work undertaken
from 1978 to 1982 in collaboration between the
Surveillance Branch of NIOSH and the Rhode
Isiand Department of Health (RIDH). This work
represents an attempt to fashion a statewide
occupational health surveillance system. A
model occupational health surveillance system
should enable researchers to identify potential
health hazards in the workplace and attempt to
isolate those industries and occupations which
place workers at excess risk. A surveillance
system should also have the ability to detect
trends and monitor these changes to assess if
they are etiologically meaningful. An impor-
tant component of any surveillance system is
the dissemination of information so that it may
be used to affect intervention activities and
the allocation of public health resources.
Ideally a surveillance system should make use of
existing data sets thus keeping costs low.
Emphasis should also be placed on the use of
data sets which are widely available so that a
surveillance system would be transferable from
one geographic area to another.

Given these attributes of an occupational
health surveillance system the first require-
ment in Rhode Island was to choose appropriate_
data sets to use. There are a wide variety of
data sources which could be adapted to contri-
bute to an improved understanding of occupa-
tional morbidity and mortality. For the’
purpose of this paper emphasis will be placed
on the death certificate as a source of data
with the wide availability of the death cer-
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tificate being the most important factor
contributing to this decision.

The first use of death certificate data
involved the calculation of standardized mor-
tality ratios (SMR) and proportionate mortality
ratios (PMR) for white Rhode Island resident
decedents > sixteen years of age at the time of
death. Non-whites were coded but excluded from
the analysis as their small representation in
Rhode Island's population, 5.6 percent in 1980,
precluded analysis(6). In addition, decedents
identified as being institutionalized, stu-
dents, or members of the armed forces were
excluded from the analysis.

The occupational and industrial coding
system was the same as the system used by the
U.S. Bureau of the Census in the 1970 Census
(7). Coding progressed at the fullest level of
specificity under this system. SMRs were per-
formed for the 16-64 population for the years
1968-1972 using the Census year of 1970 as the
mid-point. PMRs were calculated for the
following age intervals: 16-34, 35-44, 45-54,
55-64, 65-74, 75-84, and >85. The expected
values for the PMR analysis were obtained from
the mortality experience of all decedents
included in the study.

The PMR analysis was tabulated for males
on thirty occupational groups. For females,
the PMR analysis was conducted on twenty-one
occupational groups. For both males and fema-
Tes, PMR anlysis was conducted for twenty-two
industrial groups. The results of the PMR ana-
lysis are reported by sex, age, occupational
group, industrial group, and cause of death.
The cause of death categories number seventeen.
PMRs are displayed for the 16-64 and the >65
age categories.

The method to assess the significance of
the mortality ratios is taken from Bailer and
Ederer.(8) This method expresses 95 percent
and 99 percent significance factors for an
observed value of a Poisson variable to its
expectation. This approach is not strictly
correct in the sense that an a priori test is
being made in an a posteriori situation.
However, it does provide a basis for iden-
tifying associations between employment and
cause of death which would benefit from scru-
tiny. Because the main emphasis of this analy-
sis is to generate hypotheses for further
study, the use of this test is felt to be
appropriate.

PROPORTIONATE MORTALITY RATIO CONCLUSIONS

The interpretation of mortality analyses
such as the PMR is complicated by certain dif-
ficulties. These difficulties have been pre-
viously summarized and need not be reviewed
except to note that certain key elements
(occupational and industrial data and cause of
death) can be missing or hampered by uneven
validity and reliability for any analysis using



the death certificate as a primary source of
information. In interpreting PMR analyses,
every effort must-be made to keep these caveats
in mind. Balanced against these caveats is the
desire to use the results of the PMR analyses
as one part of an occupational health sur-
veillance system to attempt to define hypothe-
ses for occupational disease research and
identify hazards amenable to control tech-
nologies. In setting such agendas attention
must be paid to the following factors: the
magnitude of the association of the occupation
with a given disease, the consistency of the
association with previous studies, the biologi-
cal plausibility of the association, the pre-
sence or absence of a dose-response
relationship, and the presence of suspected
etiologic agents in the occupations or
industries at excess risk.

Having considered the magnitude and
quality of the evidence supporting the asso-
ciation and by assessing the overall public
health significance of the association, policy-
makers can begin to translate the expression of
risk generated by occupational health sur-
veillance systems into meaningful action.
action can be transiated into either a more
accurate characterization of the excess risk
borne by workers in certain occupations or into
initiatives which move beyond analytic respon-
ses and consider control techniques which seek
to minimize the risk to workers.

Based upon the results of the mortality
analyses carried out in Rhode Island the asso-
ciations Tisted in Table 1 represent those most
in need of further research or control. Only
findings for males are summarized in Table 1.
Because the Rhode Island analysis was the first
United States population-based PMR study to
include women it was thought to be premature to
summarize these findings .in the manner of Table
1.

This

Table 1 synthesizes the findings. from four
different analyses of the Rhode Island data
set. They are as follows:

1. PMR analysis 1968-1972 (16-64, >65)

2. SMR analysis 1968-1972 (16-64)

3. PMR analysis 1973-1978 (16-64, >65)

4. PMR analysis 1968-1978 (16-64, >65)

The four occupational associations and The two
industrial associations in Table 1 were each
found to be significantly elevated (p<.05) in
at the least 3 of the analyses. They also
were generally consistent with previously
published findings of similar studies. The
finding of an increased colon cancer experience
among the Professional and Technical Worker
occupational category also satisfied these
criteria but this relationship was judged to be
confounded by a social class gradient stronger
than any occupational risk factor. In addi-
tion, causes of death associated with amorphous
occupation and industrial categories (e.g.,
Never Worked) -were dropped from this summary.

The associations reported in.Table 1 could

partially result from the influence of personal
risk factors. Given the constellation of con-
ditions, the differential patterns of smoking
by occupational group are perhaps the most
salient to address.
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It is evident from inspecting the smoking
rates of the occupational groups listed in
Table 1 that two of the groups, Transport
Operatives and Construction Craftsmen, have
been documented as exhibiting excess prevalence
of cigarette smoking.(9) Although no attempt
was made in the Rhode Island analysis to adjust
for smoking, attempts in the Third National
Cancer Survey and Roswell Park studies to do
similar adjustments generally left the asso-
ciation between occupation and lung cancer
unaffected. (10)

It is also important to note that in the
case of Transport Operatives, Construction
Craftsmen and the Construction industry impor-
tant job-related exposures (diesel exhaust,
asbestos) must also be evaluated in the
expression of disease. The possibility of
these exposures acting in concert {either in an
additive or multiplicative fashion) with per-
sonal risk factors such as smoking must be
monitored.

From what is already known about the
influence of asbestos in the expression of lung
cancer and mesothelioma the further inten-
sification of control measures or substitution
of less hazardous substances is warranted.
Given the lack of firm evidence with regard to
the relationship between diesel exhaust and
other petroleur products and lung cancer the
emphasis for further activity should be placed
on the sharpening of epidemiologic analyses to
better understand this association.

The two findings of increased acute
myocardial infarction among Managers and Admi-
nistrators and Policemen would also benefit
from further study. 1In the former example
rigorous adjustment for social class could well
account for the increased experience of this
population. In the case of Policemen the asso-
ciation between this form of employment could
well be tied to the personal risk factors which
recruits bring with them rather than explicit
occupational risk factors. Further study is
necessary in pursuing both associations.

The other conclusion which can be gleaned
from the PMR analyses is the high probability
of positive benefit which could be attained in
the aggressive mounting of health promotion
programs at the worksite. The importance of
personal risk factors in association with occu-
pational factors in contributing to increased
risk of mortality can be clearly seen.

Although the discrete influence of these per-
sonal risk factors is difficult to estimate,
attempts at minimizing their impact can only be
beneficial.

SENTINEL HEALTH EVENTS (OCCUPATIONAL)

A further use of available data sources
has attracted increasing interest and will
represent the next section of this paper. This
use entails the application of the "sentinel
health event" concept as developed by Rutstein
(11) to health conditions suspected to be of
occupational origin.

To further refine the use of this approach
Rutstein and the Working Group on Man Made
Diseases in collaboration with NIOSH,



Surveillance Branch undertook the development
of a list .of Sentinel Health Events -
Occupational Disease (SHE/0){(12). This effort
generated a group of 50 ICDA-9 rubrics thought
to be indicative of possible occupational
influence based upon review of published epide-
miologic literature and clinical judgment. The
RIHD and the Rhode Island Health Services
Research Inc. produced data from the Rhode
IsTand vital records system and hospital
discharge abstracts system to conduct the ini-
tial testing of the SHE/Q list. Specifically,
deaths and hospital discharges experienced by
Rhode Island residents during the years 1974
through 1978 were tabulated by selected SHE/O
diagnoses, by age, and by sex. These are pre-
sented as Tables 2 and 3.

.. It should be noted that these are prelimi-
nary tabulations which have been produced for
the purpose of discovering problems associated
with the use of existing data systems for occu-
pational disease surveillance. With this
caveat in mind, however, the data in Table 2
are of some interest. Table 2 presents the
number of SHE/O diagnoses, other diagnoses, and
total deaths and hospitalizations in Rhode
Island between 1974 and 1978. Although SHE/O
diagnoses represent only 7.5 percent of all
deaths and 1.6 percent of all hospitalizations
during the period, the direct and indirect
costs to society of these 3,400 -deaths and
11,450 hospitalizations are large. Table 3
presents this experience in detail for selected
SHE/O diagnoses (involving both deaths and
hospital episodes) for 1974-1978.

LIMITATIONS OF PRELIMINARY SHE/Q DATA

The use of retrospective data to test a
1ist which was developed and specified in the
context of ICDA-9 presented problems. First,
due to code conversion problems some of the
SHE/O rubrics included in the 1ist of Sentinel
Health Events - Occupational Disease could not
be included in Table 2. In converting death
records from ICDA-9 to ICDA-8, some diagnostic
rubrics were either broader in ICDA-8 or did
not exist in ICDA-8.

Second, these data represent SHE/O diagno- .
5ses, not the joint product of diagnosis an
occupational exposure. Neither the death data
nor the hospital discharge data were screened
for occupational/industrial experience to
select on decedents or patients having both a
SHE/0 diagnosis and experience in one of the
listed occupations or industries. The hospital
discharge data do not include information on
occupational or industrial experience. Thus,
such screening is not possible. Therefore, the
events in Tables 2 and 3-are a superset of
SHE/O cases in that they also include people
with occupational/industrial experiences other
than those hypothesized to be involved in the
etiology of true SHE/O cases. To estimate the
proportion of SHE/Q diagnoses that may be SHE/OQ
cases, death certificates were manually
screened to select decedents reported as having
both a SHE/O diagnosis as the underlying cause
of death and experience in one of the listed
occupations and/or industries. This screening
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was only undertaken for selected SHE/O diagno-
ses. For several of the SHE/QO diagnoses, none
of the decedents were reported as having worked
in one of the listed occupations and/or
industries. With regard to-the other selected
SHE/O diagnoses, only two to six percent of the
decedents were reported as having worked in one
of the Tisted occupations and/or industries.

It should be noted that the proportions of
SHE/O diagnoses that are cases are probably
underestimated because this represents a
testing of an initial draft of the SHE/O Tist
and many of the heavy manufacturing industries
of interest are not represented in the Rhode
Island economy.

EVALUATING THE RHODE ISLAND OCCUPATIONAL HEALTH
SURVEILLANCE SYSTEM

Though the positive effects of the SCANS
projects to data are evident, weaknesses in the
disease surveillance protocols delineated above
must be resolved. Further, to implement the
NIOSH surveillance strategy, weaknesses in the
overall surveillance system must be addressed.
These weaknesses of the system include the
following:

1. The present surveillance system is overly
dependent on mortality data. Mortality data
suffer from a variety of deficiencies. The
major concerns include the number of events
available for study, and the limited possibli-
ties of discovering associations in the face of
long latency periods compounded by the ina-
bility to intervene after the fact of death,

2. The PMR and SMR analyses employed in
population-based mortality analyses can only be
effectively used in the generation of epide-
miologic hypotheses. They cannot be appro-
priately used in the rigorous testing of
existing hypotheses.

3. The use of hospital discharge data in.the
SHE/Q analysis addresses some of the limita-
tions of mortality data, but is compromised by
the fact that it only addresses the portion of
morbidity that is treated in hospitals.
Further, at this time hospital discharge
abstracts do not contain information about
patients' work experiences.,

4, The SHE/O approach functions by selection
of cases from a predetermined list and is
therefore a static system. It will not be
especially useful in uncovering new rela-
tionships between work and health.

5. A main weakness of the existing
occupational disease surveillance system is
that it has not been linked to a subsequent
analytic system which would seek additional
epidemiologic data and examine possible asso- -
ciations between work and health. Presently,
associations found to exist by population-based
analyses can only be followed up on an ad hoc
basis. .

6. In addition to further analytic investiga-
tion, the capacity is inadequate for investiga-
tive follow-up of cases of likely occpuational
origin. Not only SHE/O cases, but also PMR and
SMR associations confirmed by previous analytic
investigations should be reviewed by groups of
experts. Such review groups should select




cases or associations for further investiga-
tion which have a high probability of being of
occupational origin., Multi-disciplinary teams
(i.e., epidemiologists, practitioners of
occupational medicine, industrial hygienists,
etc.) could then be deployed to investigate the
selected cases.

Given these caveats, the existence of the
SCANS project has been a positive influence on
improving the prominence of occupational health
as a major health problem in Rhode Island. The
Taunching of a similar surveillance effort in
other states would likely produce advantages
similar to those observed in Rhode Island.
These advantages begin with the accumulation of
a state-specific body of data which is useful
for planning purposes and for the generation of
epidemiologic hypotheses 1linking work and
health. Additionally, surveillance efforts at
the state level allow for the investigation of
possibly unique industries which occur only in
some states. Although these industries on the
national level may not be sizeable, they may be
quite large in specific states. The other main
advantage offered by the SCANS approach is that
it offers a highly valuable return of useful
data for relatively modest expenditure of per-
sonnel time and funds. Such efficiencies are
best attained through the adaptation of
existing data sources for occupational disease
surveillance.

Ultimately, the worth of any surveillance
system can only be determined through the use
of the data. The lack of an effective inter-
vention capacity can reduce a surveillance system
to a sterile and hollow exercise. Such deve-
Topment takes time and must be done in a com-
petent and effective manner. Occupational
health resources should ideally be allocated on
a sound epidemiologic data base. lLacking a
data base, such allocation decisions are
impossible. The SCANS approach in its most
basic sense attempts to provide the necessary
data to foster this type of decision-making at
the state Tevel.
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TABLE 1
Priorities for Control and Further Study
by Occupation and Industry and Cause of Death®

Male 16-64 >65
Occupation Title Significant | Significant
Cause (ICD code) Findings Findings
Managers and Administrators
Acute Myocardial Infarction {410) 3 2
Construction Craftsmen
Trachea, Bronchus and Lung Cancer (162) 0 3
Transport Operatives
Trachea, Bronchus and Lung Cancer (162) 3 1
Policemen
Acute Myocardial Infarction (410) 3 0
Industry Title
Cause (ICD code)
Construction
Trachea, Bronchus and Lung Cancer (162) 2 2
Accidents (800-949) 3 0

Found to be significant (p<.05) in at least 3 of the fo110w1ng assessments of
Rhode Island morta11ty data. 1. SMR ages 16-64 (1968- 1972) » 2. PMR ages 16-64
and >65 (1968-1972)2, 3. PMR ages 16-64 and >65 (1973-1978) and 4. PMR ages
16-64 and >65 (1968-1978)

Sources: 1,2 Technical Report No. 23 The Association of Occupation and Industry

with Mortality in Rhode Island (1968-1972). 3, 4 Available from
authors.

TABLE 2

Total SHE/O Diagnosis and Non-SHE/O Deaths and Hospital Episodes
of Care: Rhode Island, 1974-1978

Deaths
1974 1975 1976 1977 1978 Total
SHE/O 604 657 708 731 729 3,429
Other 8,551 8,380 8,607 8,475 8,374 42,387
Total 9,155 9,037 9,315 9,206 9,103 45,816
% SHE/Q 6.6 7.3 7.6 7.9 8.0 7.5
Diagnosis
Hospital Episodes
1974 1975 1976 1977 1978 Total
SHE/O 2,129 2,106 2,095 2,467 2,657 il,454
Other 136,633 137,397 136,286 137,981 135,482 683,779
Total 138,762 139,503 138,381 140,448 138,139 695,233
% SHE/O 1.5 1.5 1.5 1.8 1.9 1.6
Diagnosis
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TABLE 3

Deaths and Hospital Episodes of Care Attributed to Selected Sentinel. Health Events

of Occupational Origin:

Rhode Island 1974-1978

DEATHS Hospital Episodes
1CD-9 Condition 19741 1975 1976 1977 | 1978] Totall 19741 19749 1976} 1977 | 1978 | Total
011,502 Pulmonary -9 8 7 4 5 33 58 | 456 47 54 40| 244

) Tuberculosis,
Silico-

. Tuberculosis :
020 Plague 0 0 -0 -0 0 0 0 0 0 0 1 1
021 Tularemia 0 -0 0 0 0 0 0 0 0 0 0 0
022 Anthrax 0 0 0 0 0 0 0 0 0 0 0 0
023 Brucellosis -0 0 0 0 0 0 1 0 1 0 0 2
037 Tetanus 0} O 0 0 0 0 0 0 0 1 1 2
056 - Rubella ] 0 0 0 0 0] 21 {17 8 7 7 60
070.0- |- : ’

.1 Hepatitis A 3 4 4 -3 2 16} 114 |75 50 45 31 315
070, 2- ' ’

3 Hepatitis B : 36 |37 30 47 29 179
071 Rabies 0 -0 0 0 0 0 0 0 60|l 0 0 0
073 Ornithosis’ 0| -0 0 0 0 0 0 0 0 0 1 1
160.0 | MN Nasal

 Cavities 0 3 1 1 2 71 11 12] 10 11 12 56
- 461 MN Larynx 18| 23 21 16 18 96 | 136 88| 84 | 140 109 557
162" MN Trachea, - ' ‘
Bronchus,
Lung’ 376 417 | 460 484 485 2222 | 687 | 776|749 | 904 989 | 4150
158,163 MN Peritoneum, |° . -

) ‘ Pleura ’ 6 4 10 10 8 38| 17 16] 24 22 21 100
‘170 MN Bone 13- 6 7 19 9 54| 36 32) 36 32 18 154
187.7 | MN Scrotum 1 0 O 0 0 1 1 2 2 1 1 7
188 ‘MN Bladder 61 54 71 56 74 316 | 437 | 423} 499 | 543 575 2477
189 MN Kidney & ' N
- Other Urinary : ) )

R Organs 41 "33 33 42 42 191 | 113 1041 109 127 135 588
204 Lymphoid
) Leukemia, Acutd 9 - 7 8 8 2 34| 58 431 53 52 39 245
205 Myeloid

Leukemia, Acutd 15 20 24 24 18 101} 72 60| 53 60 88 333
207.0 | Erythroleukemia’| 1 3 1 0 6 11 2 4 7 6 19 38
283.1 | Hemolytic Anemia ’
Non-autoimmune 0 2 0 0 0 2 2 1 0 5 1 9
- 284.8 | Aplastic Anemia 4 9 6 2 4 25 8 10 7 14 20 59
288.0 | Agranulocytosis '
* or Neutropenia 1 1 1 2 0 51CCPp | CCP | CCP | CCP cCcp ccp
366.4 | Cataract NA NA NA NA NA NA 6 2 0 7 9 24
443.0 | Raynaud's .
Syndrome

: (Secondary) NA NA NA NA NA NA| 16 121 10 9 13 60

500 Coal Worker's

Pneumoconiosis 1 0 0 0 0 1 4 1 3 2 0 10
501 Asbestosis 1 0 0 1 1 3 2 0 0 0 0 2
502 Silicosis

T Talcosis 0 3 2 1 1 7 1 3 5 1 3 13
503 Berylliosis 0 0 0 0 0 0 0 0 0 0 1 1
504 Byssinosis 0 0 0 0 0 0 0 0 0 0 0 0
570,

573.3 | Toxic Hepatitis 5 0 0 2 2 9§ 19 241 19 12 12 86
584,585 Acute or Chronig

Renal Failure 28 48 43 45 35 1991181 | 239216 | 279 392 1307
606 Infertility Mald NA NA NA NA NA NA] 15 11§ 10 10 9 55
692 Contact and

Allergic :

Dermatitis NA NA NA NA NA NA} 75 69| 63 76 81 364

- TOTAL 604* | 657%| 708* | 731* | 3429% | 2106% 2129 | 2104 2095 | 2467 | 2657 | 11454

1~ NR: Not Applicablée CCP: Code Conversion Problems

* Death totals includes 58 deaths due to accidental causes of possible occupational etiology.
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THE PENSION COSTS OF WORKSITE HEALTH PROMOTION PROGRAMQ

Halley S. Faust, HealthCare of the Bluegrass

Multiple advocates of worksite health pro-
motion programs claim reduced absenteeism,
improved health insurance costs, reduced Workers'
Compensation claims, reduced disability insurance
costs, and increased procht%vity and life
expectancy for employees.™? Up to 1983, there
have been very few empirical studies to support
these claims for the worksite setting. In fact,
no studies are available determining alteration
of health insurance costs to the employer through
alteration of risk factors for future disease.
There have been few studies which have supported
the longitudinal relationship between risk
factors and future increased or decreased health
insurance utilization. Increased life expectancy
claims have been made by projecting alterations
in health risk effects on longevity. This is
usually done through a health risk appraisal
technique. Yet no experimental studies have
shown an actual (vs. projected) increase in life
expectancy due to alteration in risk factors
because of employee health promotion programs.

This paper reports on some theoretical and
empirical findings of the effects of the Blue
Cross and Blue Shield.of Michigan Go To Health
(GTH) project on life expectancy as projected
by health risk appraisal and subsequent in-
creased pension liability costs.

The effect of increased pension liability
costs was addressed theoretically in a paper by
Gori and Richter, who found that gradual elimi-
nation of minimum preventable portions of major
causes of death would increase the number of
Soclal Security beneficiaries by 9.23% by the
year 2000, requiring an increased tax rate of
13.55% to support the increased benefits
accruing to these numbers of increased bene-
ficiaries.%’ The immediate effects of increased
life expectancy would be an increased produc-
tivity with gains in the gross mnational product
and government revenues, but with a gradually
increased retired population drawing pension
fund and Social Security benefits requiring
increased taxes. Presumably, a shift in health
care costs from shorter~term illnesses to
degenerative, longer-term illnesses would occur
with a probable hiatus of increased cost for a
short period of time. There would be altera-
tions in supply and demand ultimately in the
health care sector with a need for more health
care workers, more intensive hospital costs due
to degenerative diseases, and higher social
costs of financing health care.

There are multiple factors which affect
pension costs. Some of these factors include
eligibility requirements, retirement age,
benefits at retirement, death (survivor) bene-
fits, and vesting privileges. By altering the
assumptions under one or more of these factors,
estimates of the ultimate costs of increased
pension liabilities can be made. ’
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. tors and how they can be modified.

METHODS

The Blue Cross and Blue Shield of Michigan
Go To Health project was a two-year, quasi-~
randomized, controlled tridl of health promotion
at the worksite. Four groups were used: " Group
D, our-strict control group, received no inter-
vention or data gathering except what was
available from employer company records and a
health attitude and knowledge questionnaire
distributed at baseline, at the end of year one,
and at the end of year two. Group C received
similar treatment as Group D, -except they also
were provided an health risk appraisal (HRA)
(General Health, Inc., Washington, DC) with
feedback only in the form of the health risk

- appraisal printout, a forty-page multi-color,

personalized, tcomputerized feedback brochure
detailing the effects of risk factors on morbi-
dity and mortality for selected diseases. The
third group, Group B, received everything similar
to Group C but they were also offered screening
at the worksite for blood pressure, weight,
height, cholesterol, HDL and blood sugar. They
were then provided a feedback session in group
format to discuss the results of the health risk
appraisal and screening, and methods they could
use to interact with community resources to help
reduce risks. The fourth group (Group A) was
provided the same information as Group B plus-
individualized counseling on existing risk fac-
Members at
high risk were offered group risk reduction
programs at the worksite held in a combination of
lunchtime and company-sponsored time programs.

The BCBSM pension plan allowed eligibility
at age 25 following one full year of employment.
"Early" retirement age was 63, and "normal"
retirement age was 653. While there were several
formulae for benefits available at retirement,
the two most frequently used formulae were: a)
2% of "average monthly earnings" multipled times
the total years of credited service (up to 30
years) less one and two-thirds percent of the
"estimated Social Security benefit" multiplied
times the number of years of credited service
(up to 30 years); or b) $11 times the number of
years of credited service (up to 30 years).
"Early" retirement reduced the benefits by .3
percent for each- full month that "early" retire-
ment preceded the ‘'normal" retirement date.
Depending upon the retiring employee's prefer-
ence, one of five formulae could be used to
determine the payout of benefits at retirement,
all related to death (survivor) benefits. Ninety
percent of employees used a level income through-
out the lifetime of the retiree and the bene~
ficiary. Vesting privileges required ten full
years with the company and attaining the age of
55 years.

The origin of the results of the data shown
(methods of calculatiom; statistical data analy-
sis, estimated 'life expectancy, éstimate of
probability of spouse survival, estimate of




probability that employee is vested, estimate of
earnings at retirement, and estimate of number
of years of service at retirement) can be found
in the final report of the Go To Health project,
available from Blue Cross and Blue Shield of
Michigan.3 The method used to determine the
long-term and net discounted value of the pen~
sion liability program was as follows: the
estimated monthly pension benefit was multiplied
by the number of months of increased life ex-
pectancy, and then multiplied times :the total
number of people in the experimental groups to
arrive at a net benefit payout if all persons
were vested and not survived by their spouse.
This amount was then multiplied times’ the pro-
bability of being vested and the probability of
not being survived by a spouse to produce a net
pension liability of the total. employed popula-—
tion likely to reach retirement and be vested.
This result was then divided by the number of
years over which the extra payments would occur
(fifty) to arrive at a yearly total pension
cost resulting from increased life expectancy.
The final amount was then discounted at 3% in
1979 dollars beginning thirteen years from 1979
and extending sixty-three years from 1979 (the
minimum remaining life expectancy was 13 years
and the maximum was 63 years).

Decision-makers in industry look at pension
liabilities related to the other costs of a
health promotion worksite program. Thus, the
figures that follow are integrated with the net
gains or losses due to changes in absenteeism,
disability, productivity, and the net out-of-
pocket cost of the Go To Health program.

Details of the findings in absenteeism, dis—
ability, productivity and out-of-pocket costs
can be found in the GTH final report.” Ab-
senteeism showed a reduction of approximately
8.11 hours per year per employee for a net
savings per year of $86.94. The net present
.value of absenteeism benefits over- the expected
tenure of the employee with the company was
$556.79. The disability cost savings per person
(reduced long-term absenteeism) was 9.15 hours
per employee. The net present value of benefits
over the tenure of the average employee was
$494,08. There is no net change in health in-
surance utilization over two years. Producti-
vity gains in the first year of the study (1980)
showed a 107 increased productivity for Group A
as compared with Groups B or C; this was
statistically significant at the .05 level. By
the second year this productivity gain, while
the magnitude remained the same, lost statisti-
cal significance. The total cost of the project
excluding research and evaluation costs, but
including capitalizing the start-up costs, was
$107,561 (1979 dollars discounted).

RESULTS

The empirical findings of the Go To Health
study compared Group A with Group C (the health
risk appraisal/life expectancy control group).
There was an increase in life expectancy of 1.02
years. The estimated average monthly earnings
at retirement in 1979 dollars was $1,725 per
month. The estimated average total numbers of
years of service at retirement was 21.07; the
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probability of being vested was 0.983. The
probability of not being survived by a spouse was
.6187.

A summary of the measurable benefits and
costs for Group A is shown in Table I.
- Table 1

Summary of Measurable Benefits and Costs
For Group A, by Average Wage Values

Group A
BENEFITS (Average)
Aggregate Absent Hours $ 190,979
Disability Hours 169,471
Productivity *
Life Expectancy (539,010)
TOTAL BENEFITS (178,560)
COSTS (107,561)
NET BENEFITS (286,121)
Number in Group 343
NET BENEFITS PER PERSON $( 834)

Numbers in parentheses are negative.

#No net statistically significant marginal
benefit could be defined for this category
for this group.

The net positive benefits were derived from ag-
gregate absent hours and long-term disability
hours ($360,450). This was considerably offset
by the total life expectancy cost of $539,010 and
the cost of the project of $107,561. There is

a negative net benefit of $834 per person, a
value which would have been totally reversed to
a positive $252,889 or $737 per person if there
had been no net increase in life expectancy.

Because the life expectancy figure used does
not assume any changes in the pension factors
related to the increased life expectancy, a sen-~
sitivity analysis was done. T hypothesized that
an increase in life expectancy may: 1) increase
employee time with the company which would have
a net effect of increasing savings in absenteeism
and disability, increasing contributions to the
pension plan and increasing the retirement age
yielding increased average monthly earnings and
increased years of service at 10%, and increasing
the net benefit from a negative $834 per person
to a negative $1,182 per person; 2) increase the
probability that the employee would be vested,
altering the current assumption of .983 proba-
bility of vestment to .99, increasing the net
negative benefit per person by $10; 3) increase
the. probability that the employee would not be
survived by the spouse. An increase in 10% of
survivability compared to the spouse would in-
crease the net liability by $109 per person.

There has been a suggestion that a short~
term health promotion program may not confer
long—-term benefits; the benefits may decay at



some fixed rate or at some variable rate. Assum-
ing a fixed rate of decay would simply require us
to increase our discount rate to 3% plus whatever
decay rate seems appropriate. Thus a 3% per year
decay rate would have an effect of discounting
our figures by 6%Z. Given a decay of absenteeism,
disability hours, and life expectancy of 3% per
year, our net benefit per person dropped exactly
$800 to a negative $43 per person.

Finally, how would a productivity increase
offset the pension liability? Productivity ap-
pears to be the most powerful factor which could
be increased in these calculations because bene-
fits accrue every minute of every working hour.
Instead of assuming a 10% productivity gain as
was found in the first year and was sustained in
the second year (but losing statistical signi-
ficance) I assume a 1% net increase in producti-
vity for the tenure of the employee with the
company (an estimated 7.65 years following the
end of the study). The net present value of
this productivity savings would be $440,906.
Table II shows the effect on the cost benefit
analysis.

Table II

Adding Productivity to the Summary of
Measurable Benefits and Cost for Group A
Using Average Wage Values

Group A
BENEFITS (Average)
Aggregate Absent Hours $ 190,979
Disability Hours 169,471
Productivity 440,906
Life Expectancy (539,010)
TOTAL BENEFITS 262,346
COSTS (107,561)
NET BENEFITS 154,785
Number in Group 343
NET BENEFITS PER PERSON $ 451

The net change in net benefits per person because
of productivity is an increase of $1,285 (from
negative $834 to postiive $451).

DISCUSSION

The Go To Health project shows the importance
of estimating the long-term pension liabilities
related to worksite health promotion programs.

A simple increase in life expectancy of 1.36
percent caused an estimated ultimate liability in
the GTH promotion program of $834 per participant
assuming no decay of the effects of the two-year
project. If the project were to continue for

the tenure of the employee with the company, the
ultimate costs of the project would continue to
grow, If this continuation of the project was
necessary to prevent further decay of benefits,
then the net negative benefit to the company
would have been even larger. If there were a

decay in benefits over some period of time so
that by the time the employee reached spouse
survivability, or increases in life expectancy
were lost, then there would be a positive net
benefit to the company of $737 per employee.

The BCBSM pension program is a defined bene-
fit program. If it were a defined contribution
program, then the increased life expectancy would
have no net effect on pension liability because
only a pre-defined amount of money could be paid
out to the retiree or his/her beneficiary.

Finally, if productivity increases accrue
(in the BCBSM project a longer follow-up period
and/or larger productivity measurement group
could settle this question) there would be a
significant impact on the net cost benefit ana-
lysis which would easily help to offset a defined
benefit pension program net liability due to
increased life expectancy.
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THE SURVEY AS A SOURCE OF HEALTH PROMOTION DATA

Thorr;as Stephéns, Canada Fitness Survey

Introduction

This presentation is probably more aptly
titled '""The Household Survey of Fitness and
Physical Activity as a Source of Health Promotion
Data." [t goes without saying that surveys, in
the generic sense, have been indispensable in
providing useful data for planning and evaluat-
ing health promotion efforts. This presentation,
therefore, is more modest in its ambitions: in the
next 20 minutes, | will review some of the find-
ings of eight population surveys on fitness and
exercise, point out some implications for health
promotion, and offer some guidance to those of
you planning or even considering a survey on
these topics.

Between 1972 and the present, fitness and
exercise have figured as topics in countless sur-
veys; eight of these will be considered today.
They were chosen as being national in coverage
(four each in the US and Canada) and because
the resulting data are (or will be) available in
machine-readable form. Table 1 identifies the
surveys, their sponsors, dates and methods of
data collection, sample size and age coverage.

A Brief Review of Findings

We now have amassed enough data that ans-
wers to four key questions should be possible:

1. How physically active is the population in
its leisure time?

2. Who is active? Who is not?

3. How have activity levels changed over the

years? Are they increasing, as observation
suggests?

4, What are the attitudes, motives and percep-
tions associated with physical activity?

Activity Levels

Just as defining the number of smokers or
seat-belt users is fundamental to planning and
evaluating anti-smoking or buckle-up campaigns,
so it is essential to establish how active the pop-
ulation is. Ignoring for the moment the fact
that our eight surveys are spread over 10
years, we find that anywhere from 15% - 65% of
the population is classified ''active', depending
on the definition used. On the face of it,” this
is not very helpful. However, when the more
stringent definitions are set aside, there is a
good deal of consensus that 50% - 60% of the
population is physically active .at least occa-
sionally. This f|gure is. halved when regular
weekly frequency is requlred (see Table 2}.

The implication .of these numbers, however
rough they may be, is that a large majority of
the population is probably not yet active enough
to achieve any health benefit. A continued pro-
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motion of fitness, and of regular activity, seems
warranted.

Participant Profiles N

Considering all the variations on thé theme
of "active'' which appear in Table 2, it is per-
haps surprising to find a good deal of consisten-,
cy in the profile of the active American or Cana-
dian. The typical active person is: young (1,2,
3,4,5,8), with a higher income (1,2,4,5,8), edu-
cated (1,2,8), a professional or manager (2,3,8),
and residing in the Midwest or West (2,4,8), or
the suburbs (4,5). None of the surveys contra-
dicted this profile, although some did not report
some of these characteristics. Gender, inciden-
tally, does not appear to distinguish the active
from the inactive. The Canada Fitness Survey,
one of the more recent of the survéys, reports
that males and females are equally likely to be
classified active (57% and 55%, respectively).

The implication for health promotion plan-
ning is that the older population (50 and over),
blue collar and lower-income groups are not par-
ticipating in the fitness movement. For reasons
of health benefits alone, it is important that
these groups be reached and it will evidently
require a special effort.

Trends Over Time

Quite apart from different definitions of
participation, it is next-to-impossible to establish
good trend 'data with most of these surveys,
given their variations in sample composition and
data collection methods. This makes the few
genuine trend studies all the more valuable.
The PARTICIPaction polls, for example, report
an increase of 12% in the active population,
based on identical techniques with equivalent
samples over three years, while the two NSPHPC
waves, separated by only one year, uncovered
virtually no change. The only other surveys
capable of comparison are the 1976 Fitness and
Amateur Sport survey and the 1981 Canada
Fitness Survey, which employed similar (but not
identical) methods and samples. This comparison
shows an increase of 18% in sport participation
and no change in exercise activities.

These meagre sources, supplemented by
other data, e. g., on equipment sales (9), indicate

.an mcrease,of potentially sizeable proportions in

the active population. The implication of this
rollmg fitness band-wagon for health promotion
is as follows: efforts to promote fitness activities
will probably appear successful, and conclusive
evaluation of these efforts will defmltely require
the use of control groups.

Attitudes and Perceptions

Documentmg the 'level of participation in
physmal activities anhd profiling the active, person
are the essential building blocks’ of a useful data
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base on exercise and fitness. Necessary as they
are, these topics fall short of providing health
promoters with the insights to develop effective
programs. ~ Nevertheless, probing the motiva-
tions, attitudes, perceptions and beliefs under-
lying active vs. sedentary use of leisure time is
rare. The exceptions are instructive. For ex-
ample, the President's Council survey' reported
that 57% of their sample believed they were get-
ting enough exercise, and that this belief was
more likely to be held by the older respondents,
who were, in fact, less likely to be active. This
same survey revealed that the US Government
was thé most freéquently cited source of fitness
informatiori, while the General Mills study found
the government to be the least often mentioned
source of heaith information. There may be a
message here for the professional pamphleteers.

In a similar vein, two surveys (2,8) found

that doctor's orders were the least likely reason
for being active, but also the only reason to in-
crease in importance with age (8), while Perrier
found doctor's ordeérs were most likely té be ef-
fective with inactive people. There are clear
implications here for increasing the role of phy-
sicians in the promotion of -healthy"’
Finally, the relatively common (2,4,5,8) finding
that pérceived’lack of time due to work is the
main obstacle to activity has implications for ‘em-
ployers who could alleviate this with flexible
work scheduling and on-site fitness facilities.

Future Considerations

With this very brief sampling of results in
mind, let's turn to the prospect of future sur-
veys on physical activity, of which there are
certain to be many, as the fitness boom
moves into high gear.

In this regard,

considered—-
1. 'What lmportant questions can be answered
_ With exnstmg data ﬂles" ’ :

2, What important changes to past ‘methodolo- -

gical practice are needed?

Second’ary Analysis

Compared to all' the questions which a new
survey can answer, and all the exciting pros-
pects presented by collecting new data, no ques-

tion is as important and no prospect is as chal- -

lenging as the following: Is a new survey really
needed? Can existing data answer my questions
at least satisfactorily, if not perfectly?

Unquestionably, there is a large number of
important practical issues that can be fruitfully
examined with existing data. Indeed, if the
frustrations of working with other people's data
can be tolerated, there are some real benefits to
be expected from secondary analysis, in addition
to economy and immediate availability of data.
Foremost is the robustness of conclusions which
do emerge, as the analysis of one issue in se-
veral data sets is akin to a multi-trait/multi-

lifestyles.

itself

there are two isstes to be
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method approach. For example, if higher SES is
found to be associated with higher activity levels
in six different surveys over a ten-year period
in two countries with various data collection
methods, it is reasonable to conclude that this is
a genuine’ relationship. '

Some other outstanding questions which
would benefit from this approach are the fol-
lowing:

1. Are women as active as men when intensity
of activity is taken into account?

2. Does work activity compensate for inactive
leisure time for the blue-collar worker?

3. What underlies the east-west differences in
activity level?

4, What role do parents' activity patterns play
in the formation of youthful hablts of lel-
sure-time use?

5. Do physical activity, smoking, alcoho! use,
dietary habits and other health behaviors
form discernible patterns?

All of these questions can be examined with
at least two ‘data sets and many with three or
more. There are even four surveys out of the
eight " reviewed here 1(2,3,5,8) which collected
data from several members of the same house-
hold, thus allowing for examination 'of inter-
generational influences.

Two important questions can be answered
only by secondary analysis, requiring, by their
nature, two or more existing data sets:

1. What have been the real changes in popula~
© “tion activity levels over the last decade?

2, How has the profile of the active American
‘or Canadian changed during this period?"'

The only important class of questions which
cannot be satisfactorily answered by secondary
analysis of these survey data sets involves the
causal links between and among activity, fitness,
health status and the use of health care ser-
vices. Only the Canada Health Survey measured
health status in-a comprehenisive manner, along
with activity and (cardiovascular) fitness, and
these data are strictly cross-sectional.

"But even this class of question can bé
fruitfully, if not conclusively, examined by link-
age of data sets. For example, linking the
records of either the Canada Health Survey or
the Canada Fitness Survey to the death index of
Statistics ‘Canada or to provincial health insur-
ance files would provide a prospective design for
studying the relationship of activity and other
health-related behaviors to morbndlty and mortal- -

ity (10).




A Definitional Problem

Finding answers to these questions by
means of secondary analysis’ will be hampered by
the lack of a consistent definition of ''partici-
pant'. As noted in the review of findings,
great variations in this definition have resulted
in estimates of the .active population which vary
by a factor of four or more. Nevertheless, se-
condary analysis can produce some umformlty of
definition by creating an index of activity (11)
based on type, frequency, intensity and, dura-
tion of participation. This approach can be ap-
plied to five of the eight surveys (1,2,3,4,8).

In addition. to its relevance to secondary
analysis, no issue is an .important for the design
of future surveys on exercise and fitness as the
definition of activity. Several points should be
observed in the design of new surveys:

1. Identify for the respondent what. "activity"
means. Does this include or exclude work,
housework, school activities, farm chores?
(The CFS covered all of these but identified
them separately so we could focus on lei-
sure-time activity.)

2. Do not constrain the choice of activity to be
reported without careful consideration of
previous surveys. (The CFS used a flash-
card with 120 activities listed and, as a
consequence, found that gardening ranks
fiftth and popular dance eleventh of all lei-
sure~-time physical activities. Many earlier
surveys overlooked these pursuits.)

3. The average duration and frequency of each
activity done during the reporting period
should be recorded, and the intensity
determined if space permits. (The CFS
measured all three characteristics for acti-
vities done regularly or recently and omit-
ted intensity for those activities which were
more infrequent.)

4, If seasonality is not a concern, use a short
recall period (e.g., two weeks). Other-
wise, a longer period is essential even if
some detail is lost. (The CFS went as far
back as one year, but collected less detail
than for activities which were done weekly
and/or within the previous month.)

All of these recommendations are directed at
surveys intended to probe activity in some
depth. As a guideline, this level of detail on
physical activity is' equivalent to determining
frequency and amount of tobacco or alcohol use.

Generalized recommendatlons for polls and
surveys where spate is at a premium are more
difficult to provide; these will depend on the
sponsor's purposes. If the intent is to acquire
a general indication of leisure-time physical actl-
vity, a two-—part questlon should suffice:

1. "On average during your leisure time, how
often do you engage in any physical activi-
ty (e.g. brisk walking, bicycling, swim-
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ming, jogging, vigorous gardening or
. others)?"  (daily/4-6 times per week/2-3
per week/once per week/2-3 times per
month/monthly/less often)

2. "On average, how much total time per week
do you spend actually doing these activi-
ties?"! (___hrs. __ min.)

In both their long and short versions,
these questions will yield an index of activity by
multiplying total time by a constant representing
the energy cost of the activities (an average
value for the short version). Active/moderate/
sedentary or other labels can be arbitrarily at-
tached to scale values according to analysis re-
quirements, Even more simply,  levels of activity
can be defined on the basis of hours per week,
by treating energy cost as a constant (which of
course it is not).

Even this simplified approach can yield re-
sults. One CFS definition of '"'active'', as shown
in Table 2, used total time per week with an in-
dicator of year-round consistency. ''Active' in~
dividuals had participated 'in physical activities a
minimum of three hours per week for at least
nine months. The ''sedentary'' had participated
for fewer than three hours weekly and for fewer
than nine months. Using this definition, the ac-
tive were distinguished from the sedentary in
the expected direction on several dependent var-
iables: five, fithess measures, three health status
measures, three health behaviors, the importance’
of regular activity and other health habits,
readiness to become more active, and perceptions
of obstacles to activity.

Conclusion

What can we conclude about the (household
fitness and exercise) survey as a source of
health ‘promotion data? Experience to date sug-
gests that some useful information has been
accumulated concerning participation levels, pro-
files and changes over time. Observation sug-
gests that there will be many more future sur-
veys on this topic, due more to interest in the
fithess phenomenon than to any particular need
for more data. If new surveys are to be
launched, however, it should be only after at-
tempts to answer the outstanding questions via
secondary analysis and a careful consideration of
the definition of active participation in physical
activity.
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TABLE 1. EIGHT SURVEYS OF EXERCISE AND FITNESS

Survey/date Sample size/ Data collection Remarks

age coverage methods
National Adult 3875 one interview really an activity survey,
Physical Fitness age 22+ per household despite the name
Survey/President's
Council on
Physical Fitness
and Sports (1972)
Survey of Fitness, 70,000+ self-completed also an activity survey,
Physical Recrea- age 14+ questionnaire modelled in part on the

tion and Sport/
Fitness and
Amateur Sport
Canada (1976)

Canada Health
Survey/Health
and Weifare
Canada, Statistics
Canada (1978)

Fitness in
America
Perrier/1978

American Family
Health Report/
General Mills
(1978)

National Survey
of Personal

Health Practices
and Consequences/
NCHS (1979,1980)

PARTICIPaction
polls (1979,1982)

Canada Fitness
Survey/Fitness
and Amateur
Sport Canada
(1981)

13,507 households
26,388 questionnaires,
age 15+

approx. 6000 fitness
tests, age 15-64

1510
age 18+

1254 families
2181 interviews
age 12+

Wave [-3025
Wave 11-2436
age 20-64

1982-2000
age 15+

11,884 households
21,568 questionnaires
age 10+

15,519 fithess tests
age 7-69

interview, self-com-
pleted questionnaire,
physiological tests,
blood analyses

personal interview,
telephone interview
of runners

interview

telephone interview

personal interview

self-completed ques- '

tionnaire, fithess
tests, anthropometry

President's Council survey |
(i.e. same flaws in distin-
quishing 'sport' and
'exercise')

included an inventory of re-
creational activities and
physical household chores,
and a step-test of oxygen
uptake

a very comprehensive look at
activities and related .
motivation

section on exercise as part of

an inventory of lifestyle
behaviors

minimal activity questions,

+ but one of only 2 surveys

to be repeated

little detail beyond activity
levels, but also a repetition
yielding rare trend data

the largest sample ever to
have both fitness and
activity measured, includes
other- lifestyle behaviors,
designed -for repetition
every 5 years
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TABLE 2. ACTIVE PARTICIPATION DEFINED
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" Survey/date Key definition % reported
of ''active' Hactive'f
_President's "now doing at least one of 6 55%
Council/1972 listed activities
Fitness and (a) any exercise activities - 59%
Amateur Sport/ in_last month
. 1976 (b} any sport activities 50%
: in last 12 months
Canada Health score 3000+ on index 36%
Survey/1978 incorporating frequency,
. intensity, duration
Perrier/1978 (a) participated on a regular 59%
basis any time during
the year
(b) "high active' based on 15%
energy expenditure index
General Mills/ planned physical exercise at 36%
1978 . least several times per week
NSPHPC/ often take.long walks 37% (1979)
1979, 1980 (highest of 7 listed activities) 37% (1980}
PARTICIPaction/ physié:a‘lly active a minimum 25% (1979)
1979,1982 of 2 or 3 sessions per week 37% (1982)
Canada Fitness (a) any exercise activities in 58%
Survey/1981 last month
(b) any sport activities in 68%
last 12 months
(c) participated on average 56%
3 hours/week for 9 months
of last 12
(d) energy expenditure index (forthcoming)
™~




TELEPHONE INTERVIEWING AS A TECHNIQUE
FOR COLLECTING BEHAVIORAL RISK FACTOR DATA
THE -TEXAS DEPARTMENT OF HEALTH EXPERIENCE : moe e

Harrold P. Patterson, Ph.D.

Background
uring the summer of 1982 the Texas

Department of Health conducted a Behavioral Risk
Factor telephone survey to obtain information on
the lifestyles of Texas residents.’ This survey
was noteworthy because it is the first time the
relatively new social science survey technique
of telephone interviewing had been used by the
agency. It also represented a departure from
the manner in which the Department usually
obtains information about the health of people -
in the state.

This event reflects, in many aspects, the
change in relative importance of chronic versus
infectious diseases processes to public health.
As the major causes of death and disability have
changed since 1900, many public health agencies
have been Teft with mechanisms for obtaining and
maintaining data on the reportable, infectious
diseases, yet with 1ittle or nothing for the
chronic diseases. As the impact of chronic
diseases increases, planning and implementing
ameleortive measures becomes more prob]emat1ca1
without adequate data. -

The Texas Behavioral Risk Factor Survey was
planned and developed during May and June of
1982, with data collection occurring during a
four-week period in July and August. Data
processing and report writing occurred during
September-December. A total of 1,840 Texas
residents aged 18 and over were randomly
selected for a 10~15 minute telephone interview.
Eight topics were addressed in the survey.

These were:
1. Seat belt usage’
2. Hypertension
. Physical activity
Weight
Cholesterol
Stress
Cigarette smoking .. and
. Alcohol use and abuse
The survey was a part of the Centers for Disease
Control's effort to establish a nationwide base
of risk behavior data.

Although the results of the survey are
valuable and quite interesting, this is not the
focus of this paper. There are reports
available which describe the survey's major
findings and its methodology and administration.
Instead, what I would 1ike to discuss today is
the experience we had doing this survey. Since
this was a new experience for the TDH, I thought
that perhaps others might be interested in how
we went about doing the survey, what
difficulties and successes we had, and how such
a survey was conducted by a large, bureaucratic
organization.

ONOGTTp W

The Decision to Survey

The Texas Department of Health -currently
employs over 4000 people statewide and
administers a 200 million dollar plus budget.
Like many other state health agencies, it
originated from efforts to control epidemic

, Texas Department of Health
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diseases which were wide-spread in a 1arge1y
unsettled, frontier territory. Since the
beginning of the twentieth century its main
interests have been the prevention of outbreaks
of epidemic diseases and the maintenance of

vital records. Over the years, however, many
other tasks have been added to its basic

purpose. Such things as monitoring industrial
radiation; hazardous waste surveillance; control -
of health hazards in the workplace; shellfish )
sanitation; food and drug inspection; licensing,
regulation, and inspection of health facilities;
nutrition services; and emergency medical

services accrediation have all been added to its |
activities. :

It has become 1ncreas1ng1y apparent to the
Department that many of its surveillance systems
no longer provide information -about what
currently affects the health of most of the
residents of the state. The systems which feed
in data about "reportable" diseases and
conditions such as veneral disease,
tuberculosis, the vaccine-preventable diseases

--{diptheria, pertussis, tetanus, - .poliomyelitis, "
- measles, rubella, and mumps) and-others are not.~

much help when most of the people are dying of
heart diseases, malignant neoplasms,
cerebro-vascular degeneration, and some form of
accident or violence. Some progress has been-" -
made' by starting a cancer registry:-program and
cooperative ventures with foundations and z
voluntary organizations. But there is a long
way to go before anyone has definitive -
information about current health problems. This =
situation has not, of course, gone unnoticed.
Attempts are made to deal with it by making
synthetic estimates or by extrapo]at1ng
information from other areas. But this
information remains.

. Given this situation, the Department was
r1pe for an overture from the Centers of Disease .
Control, DHHS, in Atlanta, Georgia, to consider
conduct1ng a'Behavioral R1sk Factor“Survey. A~
meeting was held in April of 1982 to discuss the
feasibility of the TDH undertaking such a
survey. The meeting was attended by
representatives of the CDC, Center for Health
Promotion and Education, and by TDH personnel
representing the chronic disease, health
planning, vital statistics and data processing
programs. This meeting resulted in a decision
to actively pursue the setting up of a mechanism
to organize and conduct such a survey. A
proposal outlining why it was needed, what would
be done, and what would be achieved was prepared
for the TDH decision heirarchy. Considerable
support was obtained from the Commissioner of
Health and the Deputy Commissioner, the highest
levels of the decision heirarchy. Without this
support it is doubtful that the survey would
have even gotten off the ground. Their support
also had the effect of cutting through myriads
of red tape and other bureaucratic obstacles. It
is not irrelevant to point out that the
Commissioner and the Deputy Commissioner were

"gap" in



among those who were most acutely aware of the
information gap mentioned earlier.

A number of technical or procedural
difficulties had to be overcome to initiate the
survey. The first was availability of funds. The
CDC's method for conducting the survey involved
the use of mainly in-house personnel, equipment,
and resources. One direct expense, however,
involved the hiring of part-time people to
actually do the telephone interviewing. Once a
source of funds was found for this, the
preparations began in earnest. Another problem
had to do with the technique of telephone
interviewing itself. Although this technique is
relatively established as a data collection
method in the social sciences, it was viewed as
somewhat suspect by many TDH people. It was seen
as something political polisters use to obtain
rather sketchy attitudinal data. Also, another
large state agency in Texas had conducted a
needs survey using the personal interview
technique and involving very large expenditures,
and there was concern over whether or not the
TDH could afford to get into information
gathering of this type. However, after checking
with CDC expert consultants and with TDH staff
experienced in this area, these fears were
pretty much dispelied.

Another issue which developed, but was not
really a difficulty, was that once other state
agencies discovered the TDH was planning a
survey, they wanted to participate too. Several
offered to provide funds if we would consider
- adding their questions to the survey. These
interests had the effect of further convincing
the Department that such a survey was very much
needed. As it turned out, the decision was made
to conduct a Timited survey and not to add
additional questions. It was felt that the
experience of one survey was needed before more
complex work could be attempted. And, by
adopting the CDC questionnaire unchanged, we
would be able. to compare Texas data with other
states.

Organizing the Survey

One of the first steps taken to conduct the
Risk Factor Survey was to draw together from
various parts of the Department individuals who
were interested, who had experience with
surveys, and who could contribute time to the
project. As it turned out, there were several
people who were interested, but only a few with
surveying backgrounds. Eventually, two primary
groups emerged during the development stage: a
technical group and an administrative group.

The technical group had those people with
experience in survey work. Their functions
involved sample design, questionnaire
development, computer programming and
operations, interviewer screening, organizing
and supervising the data collection effort,
overseeing data processing, and other such
technical detail. The administrative group was
composed of those not experienced in survey work
but with considerable expertise in the
interworkings of the Department. Their
functions were to obtain the necessary
clearances, arrange for telephone Tines to be
available, find the necessary space to work,
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take care of paperwork, make financial
arrangements, develop work schedules, and other
administrative tasks. Both groups interacted
with CDC depending upon the nature of the
communication. .

The ability of the two groups to achieve a
completed survey depended greatly on their
efforts to cooperate. A great deal of effort
went into the problem of making the two groups
function in concert. Occasionally, disparities
would arise, but most of these were resolved.

Conducting the Survey

Since the survey was conducted in a public
agency and not in a research organization,
certain adjustments had to be made. Originally,
we had planned to work on the survey in the
evening, letting the staff draw compensatory
time and not relieving them of their regular
work tasks. It did not actually work out that
way. The planning and development of the survey
necessarily had to be done during normal working
hours because most of the decision-makers were
available only then. Even during the data
collection phase, where the interviewing was
scheduled from 6 to 9 in the evening, we found
that it was necessary to have several people do
survey work during 8 to 5 in order to prepare
for the coming evening's work and to provide
continuity for the study. We ended up with
several people putting in 10 to 12 hour days,
plus weekends, so that their regular work and
the survey work could both be done. This
arrangement is probably inevitable when the
survey is taken on as an additional task to
one's regular job.

Conclusions

After going through this survey and after
about a year's reflection, the following
conclusions are offered:

1. Most of the costs for a survey of this
type in a public agency will be indirect rather

‘than dirvect. Direct outTays at the TDH were
approximately $7200. This was for interviewer
pay, telephones, keypunching services, and
printing. However, about 1500 professional
man-hours were expended for the survey. This
translates into about $25,000 to $30,000. With
1,840 completed interviews, the per interview
cost comes to about $17-$20. This compares to
$50 to $60 for face-to-face interviews.

2. Valid data can be obtained by a public
agency by using the survey method. When the data
obtained by the Texas survey are compared with
U.S. census data, the results are quite
favorable. In five age categories (18-34,
35-44, 45-54, 55-64, and 65+) the sample differs
from the census by less than two percent in any
one category. Likewise, the differences among
racial/ethnic groups is not more than 3% in any
one group. The only substantial difference is
that the survey population is somewhat more
educated than the general population.

3. Useful information can be obtained from
a Risk Factor Survey. Since one question asked
about the respondent™s propensity to drink and
drive, we were able to contribute to the state
Tegislature debate about this important issue.

Another question enabled us to estimate




hypertension prevalence. This was important for
input into the TDH application for a federal
hypertension grant. Most importantly, the
overall results of the survey are being used
extensively by the Department in its health
promotion activities.

A. A good, reliable survey can be achieved
in a public agency under the following
conditions: first...support at the highest level
is obtained, second...personnel with survey
experience are available, and third...a definite
commitment is made by the agency.

With these conclusions in mind I would
offer three suggestions to any public agency
contemplating a similar survey: The first
suggestion is - It is very important to find
someone with previous survey experience. The
attributes of this person or persons are (1)
previous hands-on expereince with doing
scientific sample surveys, (2) experience in
sample design and execution, (3) strong
statistical skills, and (4) leadership
abilities. This person must be able to work
full-time during the planning and data
collection phases of the study. My second
suggestion is - The survey work should be
directed by the most experienced technical
person even if funds are provided for the survey
from other units within the agency. And the
third suggestion is - Staff chosen to work on
the survey should be relieved of their normal
work tasks. A separate group should be
established to do the survey.

In conclusion, I would encourage other
agencies and organizations to undertake
telephone surveys themselves when information is
needed on lifestyles or other health attributes
of the population. This is a viable method
producing quality data. I believe its
usefulness and its use will continue to become
more important in the future.
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DATA FOR MONITORING DIET, NUTRITION, AND CANCER

Mary Grace Kovar, National Center for Health Statistics

In June 1982 the National Academy of Sciences,
National Research Council, Assembly of Life Sciences
issued the report Diet, Nutrition, and Cancer followed a
year later by a second report Diet, Nutrition, and
Cancer: Directions for Research ([;2).

After assessing the research, the Committee on
Diet, Nutrition, and Cancer concluded that "the
differences in the rates at which various concerns occur
in different human populations are often correlated
with differences in diet. The liklihood that some of the
correlations reflect causality is strengthened by
laboratory evidence that similar dietary patterns and
components of food also affect the incidence of certain
cancers in _animals." The Committee found the
combined epidemiological and laboratory evidence
strong enough to recommend dietary guidelines, which
are shown in figure l.

Figure 1

1. Reduce fat intake from its present level
(approximately 40%) to 30% of total calories in the
diet.

2. Include fruits, vegetables, and whole grain cereal
products in the daily diet.

3. Minimize the consumption of foods preserved by
salt-curing (including salt-pickling) or smoking.

4. Minimize contamination of foods with carcinogens
from any source.

5. Minimize or remove mutagens from foods.

6. If they consume alcoholic beverages, do so in
moderation.

A Public Health Service Task Force was convened to
evaluate the report and make recommendations. The
Task Force stated that "A clear need exists for a
system to accurately track individual nutritional intake
and status and to relate them to the presence and
subsequent development .of disease." The report
contained strong recommendations about the need for
monitoring with large enough samples to study
populations subgroups and detect differences, frequent
enough data collection to measure change, standardized
measures, and simultaneous measurements of as many
risk factors as feasible. It also recommended that
these objectives be accomplished by augmenting and
strengthening the National Nutrition Monitoring
System. A summary of its recommendations is shown
as figure 2.

Figure 2

l. The population base of the monitoring system must
be large enough to detect small differences in
disease.

2. The system must be large enough to incorporate
sufficient numbers of people in subcategories of
interest; these categories include ethnic groups,
racial groups, age or regional groups - subgroups
that may have unique dietary patterns or unique
metabolic charateristics:

3. Major hypothesized relationships should be
monitored. = Dietary intaké and nutritional status
must be monitored simultaneously and . the

monitoring system should include information on as
many factors suspected of increasing cancer risk as
possible.
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4. Monitoring must be frequent enough to measure
change, and to raise warning of adverse practices in
time to prevent or alleviate the potential damage
caused by their continuation.

5. The system must be flexible enough to incorporate
the results of research as they become available.

6. The system should be capable of establishing an
interface with cancer surveillance systems.

7. Methods of measuring dietary intake and nutritional
status must be improved, and the methods should be
standardized so that results from one study can be
compared with those from another.

The purpose of this paper is to evaluate whether we
have the data to assess dietary intake and nutritional
states and their association with specific forms of
cancer as recommended by the PHS Task Force and
whether we have the data to monitor progress towards
the guidelines proposed by the NAS Committee on Diet,
Nutrition, and Cancer. .In order to do so, it is
necessary to have some understanding of the National
Nutrition Monitoring System.

The National Nutrition Monitoring System is an
array of data collection activities that include per
capita availability of food, food composition, food
consumption studies and nutritional status surveys, and
special surveys. -,

Several of _these . activities provide information
useful to understanding the relationship between diet
and cancer. For example, the Department of
Agriculture has collected information on the per capita
availability of food since 1909. These estimates are
based on quantities of food flowing through the food
distribution system. They can be used to evaluate
qualitatively changes that have occurred in the
American diet since the beginning. of the century.
Estimates of. per capita availability of food are
frequently the only data on food consumption available
from other countries. Therefore,. the U.S. data provide
the only basis for most international comparisons.
However, they provide no information about individuals.

The two. major survéys in the National Nutritional
Monitoring System that do provide information about
individuals are:

o The Nationwide Food Consumptxon Survey (NFCS) of
the U.S..Department of Agriculture.

o The National Health and Nutrition Examination
Survey (NHANES) of the Department of Health and
Human Services. -

The Surveys

The household portion of the NFCS has been
conducted six times beginhning in 1936-37.. Over the
years the survey design has changed and evolved; the
data are not strictly comparable over time.
Nevertheless, it is the best historical record on diet in
the United St’ate.s that we have (3). However, this
portion of the NFCS is not the source of data on
individual consumption.




Information on dietary intake of individuals was
obtained in addition to the information on food used in
the -household, from the last two. surveys only - in the
spring only of the 1965-66 survey and in all four seasons
of the 1977-78 survey (4). The sample consisted of
members of the households participating in the NFCS
household phase. In the 1977-78 survey, all household
members were eligible during the first 3-month period
(April-June 1979). In the remaining 3 quarters, all
household members under age 19 and half those age 19
and older were eligible (people in l-person households
were included regardless of age). Information was
obtained for approximately 31,000 individuals in 15,000
households in 114 locations in the &8 coterminous
states. Weighting for non-response provided the basis
for the 37,785 individuals in published reports.

Information on dietary and nutritional intake was
obtained from -3 consecutive days of dietary reporting
consisting of a l-day interviewer-assisted recall and a
2-day self-administered record. The questionnaires
were designed to collect information on quantity, form,
and source of specific foods, food supplements, and
self-reported -height, weight, and health status. A
leaflet, a set of stainless-steel measuring cups and
spoons, a plastic ruler, and a card of equivalents was
provided to each household” to help estimate
quantities (4). - T S

The NHANES. has also' béen conducted- twice *- in
1971-74 and 1976-80, -It developed from the National
Health Examination Surveys of the .1960's and reflects
the medical orientation of. those surveys; medical
histories, physical examinations, and laboratory assess-
ments, including. x-rays | and other physical
measurements, are major components of the survey.

" The sample in 1976-80 consisted of people 6 months
through 74 years of age with oversampling of children
under age 5, women of child-bearing age, and people
65-74 years of age (5). Information was obtained for
approximately 21,000 individuals in 64 locations.
Weighting for non-response and for the probability of
selection and post-stratification provide the basis for
the civilian non-institutional population estimates in
published reports.

All sample people were interviewed first in the
household and then invited into the mobile examination
centers that were moved to each site. At the center
there was a dietary Interview consisting of a 24-hour
recall and a food frequency questionnaire. Food models
were used to help estimate amounts. Height and weight
were measured and blood samples were taken for later
analysis. The need to move the mobile examination
centers meant that interviewing was conducted
throughout the year, but only once at each site. |

In ‘both surveys, people age 12 z;nd over responded
for themselves. A parent or other adult in the house-
hold responded for children under the age of 12.

The Data

"The surveys as they have been conducted are of
limited usefulness for evaluating hypotheses about
relationships between diet and cancer.

" The samples of approximately 21 thousand and 31
thousand are not large enough to detect small differ-
ences, and both surveys have smaller samples at older
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than at younger ages. Even though cancer is the second
leading cause of death, the associations being sought
are with specific sites of cancer and the annual
incidence rates of specific cancers are low. Moreover,
incidence is higher at older ages where sample sizes are
relatively small in both surveys (5). Nor are the
samples large enough for analyses and comparisons of
population subgroups. The Hispanic HANES of, 1982-84
will provide information about that subpopulation, but
others are not currently covered.

The surveys do not include data on all major
hypothesized relationships. @ Some data on alcohol
consumption are collected in both surveys, but only
NHANES includes questions on smoking, occupation,
and pesticide exposure, and the measurement of
carboxyhemoglobin and pesticides.

The surveys have not been conducted frequently
enough to monitor critical changes in dietary practice.
Currently, they are conducted only every decade
although there are plans for changing the frequency of
both™ surveys. Measures for new hypotheses and new
measurement techniques cannot be incorporated, nor
can sudden or critical changes be monitored.

Neither survey currently has a longitudinal
component, nor is either linked with cancer surveillance
systems. Beginning” with ‘the. Hispanic HANES, the
HANES will collect the information to link the people
in the sample with the National Death Index. USDA is
exploring this possibility.for the NFCS.

The methods of data collection and the nutrient
data banks are similar but are not strictly the same.
They are, however, closer to one another than to many
of the local epidemiological studies. A great deal of
work on standardization remains to be done.

Despite their limitations, we do have the two
surveys, conducted at approximately the same time,
designed to measure the food consumption of indi-
viduals in the American population. We can look at
data from them to see whether we at least have a
baseline for monitoring the guidelines in Diet,
Nutrition, and Cancer that are shown in figure L.

Neither survey has the ability to estimate the
proportion of Americans who consistently obtain 30
percent or less of their total calories from fat.
According to NHANES II, 23 percent of the civilian
noninstitutional population ages 6 months - 74 years had
fat consumption that low in a 24-hour period.
According to the NFCS, only 6 percent of the popula-
tion had average fat consumption that low over a 3-day
period. The trué proportion on any given day is
probably 10-20 percent, but the proporation of the
population that maintains fat consumption over a long
period of time is unknown.

Acquiring that knowledge will require either
longitudinal studies or relying on respondents' ability to
report accurately their food consumption over a period
of years instead of days. Continuing longitudinal
surveys have many advantages, including linking food
consumption with later development of disease, but
they are expensive. If people can recall their food
consumption over a long period accurately, that is the
more cost-effective method, although it has the
limitation of obtaining information only for survivors.
The National Cancer Institute is funding several




research studies to investigate the accuracy of long-
term recall.

Neither survey obtains the information about what
proportion of the American population consumes fruits,
vegetables, and whole grain cereal products daily.
According to "NHANES 1I, 45 percent of the population
consumed both fruits and vegetables (including juices)
in a 24-hour period. Questions needed to ascertain who
consumes all three each day were not asked. If they
had been, the answers might not be reliable because of
uncertainty about what constitutes whole grain cereals.

The questionnaires were not designed to obtain
information about how the foods were preserved. Such
questions may be appropriate only in couniries where
foods are preserved at home. In a country where
relatively little food is grown and processed at home,
household respondents may not know the method of
preservation. Package labeling (old-fashioned, charcoal
flavored) may be more misleading than revealing.

Two of the guidelines, minimizing contamination of
foods with carcinogins and minimizing mutagens,
cannot be monitored through food consumption
surveys. It is possible to monitor which foods people
eat of course. If science progresses to the point where
it is possible to know which foods are likely to contain
carcinogins or mutagens, we can know the quantity of
those foods being eaten and by whom. However, the
surveys are not designed to follow foods grown in
specific areas through the national food processing and
distribution system, so knowledge about who ate foods
contaminated by, say, a localized application of
pesticides, cannot be obtained from such surveys.

Data on alcoho! consumption are obtained in both
surveys, but the questions on past surveys have not been
designed to define light, moderate, and heavy drinkers.
A battery of questions was designed for the National
Health Interview Survey in cooperation - with the
National Institute of Alcohol Abuse. They are currently
being used for that survey and for the Hispanic HANES.
If the data are valid and reliable, the questions will also
be used on future national HANES.

Summary

There have only been four national surveys of the
dietary intake of individuals in the United States. They
have contributed a great deal to our understanding of
the nutritional status of the American population and
have taken us a long way from relying on the per capita
availability of food.

We are now placing new demands on the surveys -
demands for monitoring nutritiona! status of subgroups
of the population, demands for data to provide the basis
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for food fortification programs, and -demands' for
elucidating relationships between diet, -nutrition, "and
the subsequent development of disease. The surveys
were not designed to meet all of these demands and, as
can be seen from this evaluation, they don't. They can,
however, be strengthened and redesigned with larger
samples of the total population and of spécific subpopu-
lations of  special interest, with longitudinal
components, and with linkages-to cancer and other
chronic disease monitoring systems. It can be 'done, but
it will take research in measuring food components and
in methods of data collection and analysis; an improved
standardized, and constantly current nutrient data
bank, and a major committment from all 1nterested
parties to ensure that it is done. - Ce
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IRON-DEFICIENCY ANEMIA IN THE UNITED STATES:

A REINTERPRETATION

OF HEMATOLOGIC DATA FROM THE TEN-STATE AND HANES I SURVEYS

Jack Hegenauer, Tracy Dale, and Paul Saltman
University of California San Diego

Iron-deficiency anemia remains a widespread
nutritional problem in developed nations in spite
of the fact that its cause--inadequate dietary
iron intake--is generally recognized. Measures
to eradicate iron deficiency in the U. S. have
been stalemated by lack of agreement over the
best means of fortifying American diets, as well
as over issues related to the epidemiology of
iron deficiency: criteria for diagnosis, preva-
lence among susceptible subpopulations, and inter-
gretation of racial differences in hematologic

ata.

Our experience with the efficacy of iron
fortification in the Mexican school lunch pro-
gram (1) has convinced us-that epidemiologic cri-
teria of anemia seriously underestimate the in-
cidence of iron deficiency among school-aged
children and adolescents, and that iron-defici-
ency "anemia" is best defined as the ability to
increase hemoglobin concentration (Hb) or hemato-
crit (Hct) in response to iron supplementation.
Our studies suggest that epidemiologic criteria
alone are inappropriate for determining the
"normality" of a population if it is malnourished
with respect to selected nutrients, i.e., if it
is jron-deficient to an unrecognized degree.

Such biological criteria for iron deficiency have
Tong beeh applied in Scandinavia to define normal
(i.e., optimal) hematologic values (2,3,4).

An estimate of the incidence of anemia or
iron deficiency in any age, sex, or race subpopu-
lation is impossible without appropriate criteria
for abnormality. There is significant disagree-
ment over the anemic classifications proposed by
different agencies (WHO, CDC, NCHS). Normative
values based on HANES I data have been calculated
by Dallman (5) and Garn (6), but these may be
flawed by the assumption that certain population
samples represent a well-nourished universe of
optimal Hb values.

In this report, we will first bring a semi-
quantitative analysis of population modes to bear
on the question of the black-white Hb difference
(7.8). This is necessary because the frequency
distributions for Ten-State and HANES I Hb data
are decidedly non-normal, and formal statistical
treatment obscures the many subtle similarities
between black and white populations. The use of
normative criteria for anemia, rather than opt-
imal values for iron-supplemented populations like
those studied in Norway and Sweden (2,3,4) leads
to the inescapable conclusion that 97.5% of Ameri-
~“can men and women are not anemic. Attempts to
find a more satisfying definition of anemia have
relied on multivariate analysis using risk factors
of iron deficiency. We will present evidence that
the most commonly used risk factor--transferrin
saturation (TS)--is statistically unreliable for
this purpose. We will discuss our preliminary at-
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tempts to develop a more discriminating risk fact-
or to identify anemic individuals.

METHODS

Hb, Het, serum iron (SI), and TS data were
selected by age, sex, race, and absence of hemo~
globinopathies from survey datatapes. Data from
the Ten-State Nutrition Survey were kindly pro-
vided by Drs. James Goldsby and Ellen Borland of
the Centers for Disease Control on datatapes
TAUNOR and TAUSOU. Data from the HANES I were
generated by the NCHS as datatape HEHANESI.
DU480010, availabTe from the National Technical
Information Service. The analyses, interpreta-
tions, and conclusions contained in this report
are solely those of the authors, not of the
NCHS.

RESULTS
Normality of Hb distributions

The frequency distributions of Hb deviate
strongly from normality for every subpopulation
examined. For example, Figure 1 shows the distri-
bution of Yb (in 0.1-g/dL increments) for black
Americans, aged 18-45 years, sampied in the Ten-
State and HANES I surveys. The distributions show
a curious "sawtooth" pattern that is not expected
from large population samples unless certain Hb
values were reported with greater favoritism or
were "forbidden" by the data collection process.

A detailed analysis of this phenomenon is in prep~
aration. We are convinced that this problem is
caused by roundoff error (loss of significant
digits) when laboratories convert photometric
measurements made with older instruments into Hb
concentration using a standard formula. Hb is
then "quantized" into discrete values separated
by 0.3-0.5 g/dL. All age, sex, and race sub-
populations sampled in the Ten-State and HANES I
surveys show this clustering, which causes an un-
fortunate loss of significant information regard-
ing the shape and normality of the population
distribution.

Distribution means versus modes

The mean Hb, Hct, and MCHC (mean cell hemo-
globin concentration) of blacks is lower than
that of whites at every age and socioeconomic
Tevel (8,9). Simple simulations verify that the
Tower means are not merely due to the dilution of
a normal population by anemic individuals, because
elimination of up to 20% of the lowest values has
1ittle effect on the mean. Although blacks have
Tower means, many black populations in HANES I
show modal, or most frequently observed, values
identical to the modes of their white counter-
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FIGURE 1. Frequency distributions of Hb (in 0.1-

g/dL increments) for black women sampled in the
HANES I (N=401) and Ten-State (N=703) surveys.
Lack of normality and clustering of Hb values is
discussed in text.

parts. The modes appear prominently in the Hb
distributions of adult men and women in spite of
the ragged shape of the distribution (Figures 2
and 3). This information will often be lost from
Hb frequency distributions using intervals greater
than 0.1 g/dL, so that such distributions then
appear approximately normal. Black and white
adolescents and adults of both sexes in HANES I
show virtually identical modal values for Hb, Hct,
and MCHC (Table 1). For some other subpopulations
the modal values for blacks are generally higher
than the black means but are Tower than compar-
able white modes (Table 1). Since the greatest
number of adult blacks and whites sampled have
identical values for Hb, Hct, and MCHC, it is dif-
ficult to argue pérsuasively for the hypothesis
(9) that blacks have a lower genetic "setpoint"
for the synthesis of Hb and red cells. The pos-
sibility has not yet been excluded that blacks are
in fact more anemic than whites because of their
cultural, educational, and nutritional habits,
even though they can "afford" to be normal.

Estimates of prevalence using risk factors

Transferrin saturation. Preliminary analysis
of HANES T hematologic data has suggested that
iron deficiency as measured by low TS levels
(less than 16%) is more prevalent than low Hb
(10). This analysis concluded, however, that
iron-deficiency anemia, measured by the combina-
tion of low Hb and Tow TS, is not widespread in
the U. S. and appears to be a problem only among
very young children. MWe feel there is a substan-
tial margin for error in estimating prevalence by
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FIGURE 2. Frequency distributions of Hb for

black (N=371) and white (N=2402) men sampled in
HANES I. Blacks have lower mean Hb (filled
arrows) than whites, but both have identical
modal values (open arrows). .
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FIGURE 3. Frequency distributions of Hb for

black (N=984) and white (N=4693) women sampled
in HANES I. Blacks have lower mean Hb (filled
arrows) than whites, but both have identical
modal values (open arrows).



Means and modes of Hb, Hct, and MCHC for white and black age and sex subpobulations surveyed in HANES I.

_ TABLE 1.

Hematocrit (% PCV)

Hemoglobin (g/dL)

MCHC (g/mL) ~

White

Elack_

Black

White

" Black

White

Mean

Mode

Mode Mean

Mode

Mean

Mode

Mean

Mean Mode Mean © Mode

Sex

Age

.322 .
.332.
.334

332

M F

.325
.337
.334

335

342
1,335
.33

335

.335

36.3 36

38

36.8

13.1 11.7 12.3

"13.1

12.4

1- 3

.339

37
43
39

37.8

39
43
39

38.9

12.5

12.5

M+ F 13.2

5-11
13-17

341
.337

42,0
38.9

43,7
40.5

M
F

.331 .334 331
330 328 .328

.342
335

- 45 45,3 45
40 39.5 40

45.9
40.7

15.31 15.2
13.0

13.3

15.7
13.7

M
F

18-45

.334 330 .322
330 .327 327

.338
335

45 43.5 43
45 43,5 43

45.4
45.4

M
F

55-74
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the simultaneous occurrence of two conditions (Tow
Hb = anemia and TS less than 16% = iron defici-
ency), since appropriate criteria for defining
these conditions are debatable. Some would argue
that anemia without iron deficiency, in the ab-
sence of other nutritional pathology, is a contra-
diction in terms. For example, our studies in
Mexico (1) have shown that children even without
signs of anemia or low TS may respond to effica~
cious iron supplementation. In fact, the indiv~
idual correlation between Hb and TS or SI is ex-
tremely poor for every adult subpopulation we

have examined in HANES I (Figures 4 and 5). The
very low correlation coefficients for white men
and women (Table 2) and the absence in the scatter-
plot (Figure 4) of significant features at TS

less than 16% lends no support to the use of SI or
TS as measures of iron status. Without better
evidence of strong statistical interrelationship
with Hb--the primary measure of iron status--it is
unwise to use TS as a risk factor for iron defic-
iency.

MCHC. The close homeostatic coupling be~
tween synthesis of Hb and maturation of red cells
is shown 1in the strong correlation between Hb and
Het for all populations examined (Figure 6). Small
differences in the regression relatjonship differ-
entiate men from women, but blacks and whites of
the same sex are virtually indistinguishable (Table
2). There is no evidence from this relationship
that blacks are a unique subpopulation, only that
Het is lower because of the tendency toward lower
Hb. The MCHC (Hb divided by Hct, or the fraction
of the red cell occupied by Hb) has been used to
diagnose iron deficiency because it has been ob-
served that a Tow MCHC can be raised by iron sup-
plementation (2,3,4). Low MCHC has been taken to
mean that the red cell's "reserve" capacity for Hb
is limited only by iron availability. Optimal
MCHC, however, is not a constant in spite of the
close 1inear relationship between Hb and Hct (Fig-
ure 6). If we know the equation for the regres-
sion Tine of Hct on Hb for a population, we can
compute the theoretical MCHC corresponding to a
given Hb. The relationship is, in fact, curvi-
Tinear (Figure 7), so we must be cautious about
the interpretation of low MCHC, because women '
will have significantly lower MCHC than men within
the normal range of Hb for each. Correlation
plots appear to fall on the continuum of the
theoretical curve, and mixtures of subpopulations
(e.g., blacks and whites) can be distinguished
from each other only by a lower mean Hb, not by
a significantly different relationship between
Hb and MCHC (Figure 8). It can be shown that
the linear regression of 1/MCHC on 1/Hb gives a
slope and intercept that are virtually identical
to the dintercept and slope, respectively, of the
Tinear regression of Hct on Hb discussed earlier.
Thus, MCHC-or its transformations give no new
mathematical information that is not inherent in
the original Hb or Hct data. We can thus easily
distinguish men and women by the regression re-
lationship (Table 2), but blacks simply look Tike
whites with a-lower Hb. Work in progress will
attempt to use the bivariate normal distribution
of Hct and Hb to define an acceptable range of
hematologic values for normal populations.
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white men (N= 2402) and women (N= 4693) sampled
in HANES I.-

Correlation coefficients and regression statistics for relationship of Hb 2

factors" of iron deficiency.

.. Hb. .85

Hb : Hct Black Female  Hct = 10.33 + 2.25 r=0
- Black Male Hct = 12.38 + 2.17 . Hb r=0.80

White Female Het = 9.90+ 2.26 . Hb r = 0.85
White Male Het = 13.13 + 2.09 . Hb r=0.79

Hb : TS White Female TS = -4,19 + 2.26 . Hb r=0.22
White Male TS" = 14,72 + 1.02 . Hb r = (0.10

Hb : Serum Iron White Female SI = -4,14 + 7,72 . Hb r = 0.21
White ‘Male SI =27.40 + 5.25 . Hb r=0.15

1/Hb i/MCHC Black Female 1/MCHC = 2.24 + 10.38 . {(1/Hb) r = 0.53
Black Male 1/MCHC = 2.07 + 13.90 . (1/Hb) r = 0.46
White Female 1/MCHC = 2.22 + 10.35 ., (1/Hb) r=0.50 ’
White Male 1/MCHC = 2.01 + 14.32 . (1/Hb) r.-= 0.48 - t

CONCLUSTIONS

In the absence of suitable criteria for
anemia, it is not yet possible to measure the true
prevalence of iron deficiency in America. We can
approach the question of the relative amount of
iron deficiency among blacks, however, by. compar-
ing them to whites as a reference population.

When we carefully scrutinize the modal values of
distributions of hematologic values of adolescent
and aduTt black and white populations, we find un-
mistakable evidence for central tendency toward.
the same values of Hb, Hct, and MCHC. Correla-
tion analysis of Hb and Hct shows clearly that
blacks and whites are not separate subpopulations
in the same sense that males_and females show
distinct differences in reqress1on statistics.
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The hypothesis that blacks have Tower mean Hb' than
whites because of genetic predisposition should. .
be shelved until we have excluded the possibility
that blacks are not in fact more iron deficient
than whites (11). Unfortunately, traditional.
multivariate analysis of anemia using transferrin
saturation as a risk factor gives a stat1st1ca11y
improbable result that will be of 1ittle value in
diagnosing “true" iron deficiency. The bivariate
distribution of Hb and MCHC (or Hct) gives us.a
far more statistically reliable tool for deter- °
mining the normalcy.of a population. .Future work
should be focussed on exp1o1t1ng valid risk
factors and onh applying measures .of opt1ma1 iron
status to the HANES data
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A Cost-Benefit Analysis Using Comparative Projections of Outcomes
With Natural Controls for the American Health Foundation Promotion System
at Blue Cross/Blue Shield of Indiana

K. Pexr Larson,

Introduction

Cost pressures are mounting in dis-
ease treatment, pressures that are
prodding companies to act. Companies
have been swiftly proceeding with
cost—containment actions, doing what
they know best: applying management
techniques to create efficiencies.
However, cost-containment is often
short-term and small-scale; it takes
the existing system as a given. BAs a
result there is widespread employer
interest, with both large and small
companies, in cost-prevention -- and
health promotion.

Moreover, based on the Framingham
logistic, it would appear that in a
typical company of 1000 people with
utilization costs of $1,000,000, it
would be possible to impact nearly 50%
of those costs traceable to lifestyle
risk factors (Table 1). Together,
cost—-containment and cost-prevention
could constitute an overall health
cost management program.

However, health promotion requires
skills and knowledge outside the ex-—
perience of most managers. They seem
highly reluctant to try an unfamiliar
approach in an area hitherto consigned
to medical institutions. These manag-
ers say they want added assurances
that the methods of health promotion
work —— to a degree of certainty far
beyond what is normally required in
more customary management techniques.
The key to providing some degree of
certainty is evaluation.

Yet no long—-term, independently
evaluated studies have been published
for health promotion programs at the
worksite., This type of work is cur-
rently going on principally at Control
Data, Johnson & Johnson, and Kimberly-
Clark. This presentation reports on
the long-term study just completed at
Blue Cross/Blue Shield of Indiana
(BBI).

Background
BBI implemented a risk factor-based

intervention model health promotion
system seven years ago, in 1976. The
model was created by the American
Health Foundation, which trained BBI's
staff to implement it. Prior to this,
the staff was BBI's health service.
Basically they traded in their beds,
aspirins and band-aids for risk factor
questionnaires, mini-screenings, and
three classroom-based interventions
for nutrition, weight control, and
smoking.

The system ran unevaluated until
BBI applied to the Kellogg Foundation

Marvin Kristein, Ph.D.,

Consultants to the American Health Foundation
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in 1982 for an evaluation grant. K.
Larson provided a cost-benefit model
for analyzing four years of data for
three groups: those exposed to corpor-
ate culture changes in health; those
additionally exposed to mini-screenings
and health risk questionnaires; and
those targeted for risk factor inter-
vention who actually participated in an
intervention program. The evaluation
of these three groups is in the process
of completion.

This presentation reports on compar-
ative projections of outcomes‘ between
the employees at BBI and three natural
controls: people in the state of Indi-
ana; a bank with a similar number of
people doing similar work three blocks
down the street in Indianapolis; and
Blue Cross/Blue Shield of Wisconsin
(which intends to implement the program
in the near-future).

There is some basis for the compara-
bility of these natural controls: BBI's
employees are predominantly urban fe-
male whose bias in medical care utili-
zation, if any, would be toward high
utilization compared to the balanced
urban/rural, male/female population of
the state; the bank's demographically
similar employees were not affected by
any form of health promotion activity
until the administration of question-
naires and mini-screenings after the
control period; the Wisconsin group is
also Midwestern and performs work simi-
lar to BBI.

Results

Participation rates. Over 95% of
all employees have been exposed to the
program. Top management support, em—
ployee communications, noontime lec-
tures and community events were gener-
ated by the health promotion service.
Oover 85% of all employees took a mini-
screening. Of these, 4 out of 10
signed up for an intervention program.
Half of these completed the program.
By any measure, participation and expo-
sure rates were high.

In fact, the program as implemented
by BBI's staff had the characteristics
of Health Promotion That Works cited by
Jonathon Fielding:

- Top management support

- Strong identity, high visibility

- Employee involvement and enough

participants

- Modified work environment ("they

mean it!...")

-~ Assessment of health risk

-~ Programs based on assessments

- Peer group support

~ A "Do as I Do" staff

- Evaluation built-in




Such total programs are said to get
the multiplier effects.

Overall utilization. Table 2 pres-
ents the actual utilization experience
of BBI for 1980-82 compared to actual
trend figures for similar types of
health insurance coverage for the
state of Indiana as a whole for the
same period. In this 3-year period,
BBI saved $1,050,000 in utilization
costs compared to what was experienced
by the general population of the
state. The appended graphs give more
details.

The costs of running the health
promotion service at BBI for the same
period were stabilized at approximate-
ly $71,000 per year. This includes
full-time salaries, materials, and
overhead. The program is deliverable
at a cost of $33.32 per year (or $2.86
per person per month).

Comparing costs against benefits
would give BBI a stabilized return in
the 4th-6th year of operation of the
program of 5-to-l. Costs in- the first
vears either increased or showed wide
variation.

An analysis of program costs by
intervention subcategories described
above is currently being completed for
comparison with the utilization rates
of these three subgroups.

Absenteeism,? Lower absenteeism is
reported to be an early response to
health promotion. Based on the NCHS
1974 Health Interview Survey, this
excess absenteeism was estimated at 2
days per smoker. More detailed analy-
ses. in progress indicate 50-75% less
absenteeism for program participants
in general, plus fewer outpatient
claims and up to 3 times less total
utilization costs. Inpatient care,
once a person is admitted, appears to
be the same for all employees.

Alcoholism and drug counseling. A
subprogram in drug and alcohol coun-
seling reports costs of $19,500 as
against savings in worktime and out-
of-pocket costs of $71,600. Subjec-
tive ratings cite 70% of the program
participants as making "good prog-
ress." The program costs $0.66 per
month per employee (or $7.91 per year)
to operate for the entire company.

Percentage increases in utiliza-
tion. BBI's medical care utilization
costs grew 8% in the 3-year period
compared to 17-20% trend factors ex-
perienced for various insurance cover-—
age components for the state of Indi-
ana for each year of the same period.

During this same period, the bank's
utilization costs grew 59.6% and the
Wisconsin group experienced an in-
crease of 81.4%.

There appear to have been no sub-
stantial shifts in employee numbers or
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demographics during this period in any
of the natural controls. However,
these percentage comparisons are merely
gross indicators of comparison.

Further Analyses

This preliminary analysis emphasizes
gross outcome measurements. It would
appear from the detail in the data and
from the high exposure and participa-
tion rates that a factor best termed a
"corporate culture" or a "systems ef-
fect" had a significant role in these
outcomes, at least for this employer
group. Since the original evaluation
design focused only on explicit, "offi-
cial” program components (such as the
risk factor questionnaires, mini-
screenings, and classroom interven-
tions), the data are being reanalyzed
to isolate this factor. Moreover, due
to the nature of BBI's business, this
database will be the subject of numer-—
ous further analyses.

At this time, however, it would
appear that the whole is greater than
the sum of the parts and that corporate
culture bears further investigation.
This will be the subject of a further

paper.
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Table 1
Company XYZ: 1000 Employees Screened

Number Per Person

At ‘Rigsk _ Risk Factor _ Direct Cost Totals
50 Smoking/HBP/HCH $2760 $138,000
25 HBP /HCH 1500 37,500
75 Alcohol 1325° 99,375
50 Smok ing/HBP 820 41,000
125 Smok ing/HCH 630 78,750
50 HBP 250 12,500
100 Smoking 160 16,000
100 HCH/CVD 50 5,000
300 HCH/CA 31 ‘ © 9,300

$437,425

"HCH=High Cholesterol (CvVD=Cardiovascular
disease; CA=Cancer)

HBP=High Blood Pressure

All figures are 1976 dollars

Table 2
Utilization Data
Total
1980 1981 1982 Savings
Trend $2,777,000 $2,794,000 $3,162,000 $8,733,000
Actual 2,388,000 2,687,000 2,608,000 - 7,683,000

Difference 389,000 107,000 554,000 1,050,000
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PERCENTAGE INCREASE IN AVERAGE COST OF HEALTH CARE

TOTAL HEALTH CARE COSTS PER CONTRACT PER MONTH (EXCLUDES DENTAL)
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EVALUATING A HEALTH PROMOTION PROGRAM BY EXAMINING HEALTH CARE CLATIMS

Barbara E. Merrill
Control Data Corporation

Health promotion programs at the worksite
are ‘becoming popular, with companies
hoping that the programs will subsequent-
ly help contain and/or reduce health care
costs. Although some data does exist on
the cost effectiveness of controlllng
certain health risk factors,l the cost
effectiveness of a comprehensive health
promotion program that includes multiple
risks such as smoking, weight, hyper-
tension, fitness, stress, and nutrition,
has not been established.

For health promotion programs at the .
worksite to remain a viable option for
controlling rising health care costs,
their cost effectiveness needs to be
established. Before industrial leaders
decide to invest in health promotion,
they are demanding to know what. return
on investment they can expect.

In 1980, Control Data Corporation
developed its own health promotion
program called STAYWELL. The key
question that Control Data's top manage-
ment wants answered is whether STAYWELL
contains health care costs over time.

To evaluate this issue most effectively,
Control Data is monitoring patterns and
trends in our health care claims costs.

This paper will describe:

o The evaluation of the STAYWELL program
through the merging of health care
claims data with health risk factor
data.

o How health care claims data are
collected.

o The advantages and potential biases
in using health care claims data to
evaluate STAYWELL.

o The analysis plan for this data set.

o Some preliminary findings of the

evaluation using this data set.

The Evaluation of the STAYWELL Program

The STAYWELL program is a voluntary
health promotion program offered free as
a benefit to full-time Control Data
employees and their spouses. The
STAYWELL program includes three phases:

" the promotion phase, the educational
phase, and the support/follow-up phase.

The promotion phase consists of an
orientation session for all eligible
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employees, the completion of the Health
Risk Profile (Control Data's health
hazard appraisal) and health screening,
and a group interpretation session that
examines the results of the Health Risk
Profile.

The educational phase consists of life-
style change courses in smoking
cessation, weight control, stress manage-
ment, autrition, and fitness. Each of
the courses is available in three .
different media: ' traditional instructor-
led courses, PLATO courses (Control
Data's educational computer-based
instruction), and self-study courses.

The support phase consists of employee-
led special topic groups such as walking
groups, weight loss groups, and stress
reduction exercise groups. Also,
employees can retake the Health Risk
Profile at specified intervals to
determine their progress in reducing
health risks.

The STAYWELL program implementation was
begun in the spring of 1980. The
implementation has occurred on a phased-
in basis. Currently over 25,000
employees at 17 major Control Data work
sites throughout the country are eligible
for the program. This represents over

50 percent of the total national Control
Data employee base. Of those employees
eligible, about 70 percent voluntarily
enroll in the STAYWELL program, and of
those enrolled, about 85 percent complete
one or more Health Risk Profiles.

The evaluation effort also began in 1980.
The STAYWELL program evaluation effort
has centered around three key objectives:;
1) to monitor STAYWELL program partici-
pation and reactions to program
activities; 2) to determine the impact of
the STAYWELL program in changing individual
health behavior and worksite culture; 3)
to assess consequences of individual and
worksite changes on employee health and
performance and on company health care
costs. Monitoring the company's health
care claims falls under the third
objective.

The unigueness of the STAYWELL program
evaluation is its ability to merge !
STAYWELL program data on individual
participation in specific activities and
risk factor change with the health care
claims data. In addition, because the
claims data are coded for both type of
medical procedure and diagnostic
categories, this effort has the capability



of tracking changes in specific disease
categories as well as types of procedures
over time. With this unigue data base,
the STAYWELL program evaluation will
examine key health promotion evaluation
questions such as:

o Do individuals with lifestyle health
risk factors (smoking, hypertension,
lack of exercise, overweight), have
higher health costs than individuals
without these risk factors?

© What kinds of health care costs are
higher for those with lifestyle risk
factors? In which diagnostic groups
do differences occur?

o Do health care costs at STAYWELL sites
decline over a periocd of time (five
years), relative to Control Data sites
without STAYWELL?

o Do individuals who change their life-
style risk factors (e.g., quit
smoking), have proportionately lower
health costs over time compared to
those who do not change (e.g., still
smoke) ?

How Health Care Claims Data are Collected

Control Data offers two major health
insurance benefit options to its
employees. The first option is Control
Data's self-insured, self-administéred
health insurance plan which had
deductibles of under $100 for the 1980-
1982 period. The second option is local
Health Maintenance Organizations (HMOs),
_for locations that have HMOs available.

Over two-thirds of Control Data employees
are insured through the first option,
Control Data's own health insurance
program. -Only those employees who are
covered under Control Data's health
insurance are included in the health care
claims data base. No health care cost
data are available for those employees
who are insured through HMOs. Employees
are allowed to switch from one plan to
the other only during an annual open
enrollment period.

Employees insured by Control Data's
health insurance submit claims whenever
they occur. The claims adminsitration
process ‘determines whether the claim is
covered under the insurance plan, whether
the deductible has been met, and whether
the claim is reasonable and customary for
the particular procedure code and
geographic location. ’

Each claim submitted by employees is
coded and keyed into the computer file.

A claim record is created for each
procedure on the claim with the following
information:
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o Proggdu&é code.

o Primary énd secondary diagnosis code.
o ’Locatiqp of ‘service.

o Service_date.

o Charges billed.

o Amount paid.

o Provider code.

0

Hospital admission/discharge dates
(if appropriate).

The coders utilize ICD-9-CM diagnostic
codes, UB-16 hospital procedures codes,
CPT-4 physician procedure codes, ADA
dental procedure codes, and special
internal codes for key procedures not
coded elsewhere. The coders are well
trained and gquality control is
maintained by having the coding super-
visors check daily random samples to
confirm appropriateness of coding. In
addition, there is also an automated
claim editing capability that checks on
obvious coding errors, (e.g., sex by
certain procedure codes). An indepern-
dent audit indicated that coding was
significantly more accurate than the
industry standard of 95 percent.

About- 50 percent of claims submitted
come directly .from providers with
diagnostic and procedure codes already
completed. No independent code checking
is done on these diagnostic and pro-
cedure codes submitted by the providers,
except for the automated claim editing.

In the third quarter of each year a
computer file is created containing all
the employee claims for the past year.
This file is then merged with the other
STAYWELL evaluation files in an inte-
grated data base management system.

The STAYWELL evaluation data base
contains four major record types on
individuals '‘enroclled in the STAYWELL
program. -These record types include:

1. Demographics of the individual,
including whether the employee is
enrolled in an HMO or Control Data's
health insurance.

2. Participation in specific STAYWELL
activities.

3. Health Risk Profile results (multiple
years starting in 1980).

4. Health claims data
starting in 1980).

(multiple years

number is the key
records, combined

Because employee I.D.
used in all four data



records can be created by merging data
across record types. However, because of
the sensitive nature of this data,
employee I.D. numbers are scrambled, to
ensure confidentiality of an individual's
information. In addition, individual
names are not part of any of the record
types in the STAYWELL data base, and
only aggregate results are reported by
the evaluation.

Advantages and Potential Biases of the
Claims Data

Like most other data sets, there are
advantages and potential biases in the
data being input into the STAYWELL data
base. The STAYWELL data base has four
major advantages over most health
promotion evaluation data sets. First,
individual employee health risks (from
the multiple vear Health Risk Profiles)
and claims data are merged. This
merging allows examination of the
correlations between health risk factors
and costs.

Second, the records are kept over time.
This allows study of trends and changes
in utilization and costs to emerge over
time. In addition, changes in
utilization and costs can be statisti-
cally analyzed to determine "real"
changes versus '"random" changes.

Third, this data set collects inform-
ation pertinent to whether the STAYWELL
health promotion program impacts health
risks and health care costs. By includ-
ing information on initial health risks,
changes in health risks, participation
in STAYWELL activities, and health care
costs, this data set can trace
individuals through the STAYWELL program
and correlate the various participation
levels with health risk factor changes
and health care cost differences over
time. Finally, this data set allows the
examination of health risks as related
to specific diagnostic categories.

The advantages of the data set allow

for a wide range of analysis, examining
many questions concerning the effects of
risk reduction on subsequent health
outcomes, the effects of the STAYWELL
program on health care costs, and the
relationship between health care ’
utilization and health risks. But
despite these tremendous advantages there
are several sources of potential bias
within the data set. Some of the
potential biases can be statistically
controlled once they are studied and
understood. Other sources of bias must
be acknowledged and may in the future
lead to further research, information
gathering and study by Control Data or
other interested parties.
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Five major sources of potential bias
within this_data set have been
identified.< First, health risk data

is available only for those who choose
to enroll the in the STAYWELL program and
complete the Health Risk Profile. These
volunteers may differ in health status
and health risk factors from those who
do not volunteer. In addition, some of
the information in the Health Risk
Profile, such as smoking status and
fitness level, are self-reported.

A second potential ‘bias is that those
individuals who are covered by Health
Maintenance Organizations are not
included in this data set. To date,
individual Health Maintenance Organ-
izations have been unable or unwilling
to supply utilization information on
their patients. These HMO users may
have different health risks and/or
utilization patterns, or they may be
affected differently by the STAYWELL
program than those employees covered by
Control Data's health insurance. 1In
addition, the demographic profile of HMO
users may be different, thus skewing
some of the demographic utilization and
cost patterns.

Third, some coding may not be consistent
across providers. Since 50 percent of
the diagnostic and procedure codes are
completed by the providers, this could
be a serious problem in some coding
areas. Specifically, some codes may be
underutilized by providers. ' For example,
psychiatric or alcoholism-related codes
may be underutilized:. This may be due
either to societal conventions or to
perceived lack of extensive insurance
coverage in these areas. Whatever the
reason, the pattern of code underutiliz-
ation or overutilization by the
providers can only be estimated.
Additionally, since standard code
definitions are still imprecise, the
same disease could be coded differently
by various providers who differ slightly
in their interpretations of the codes.’

The fourth potential bias is that
employees who do not satisfy the
deductible may not submit any claims,
therefore under-representing health °
care costs across the company. Finally,
the fifth potential bias is that changes
in the geographic distribution of the
workforce at Control Data could affect
claims costs, since health costs differ
remarkably across regions.

Analysis Plan for this Data Set

In general, epidemiological studies have
concentrated on finding-risk indicators
after a specific health outcome has
occurred. Outcomes studied include
death, stroke, specific cancers,
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myocérdial infarction, etc., The STAYWELL
program evaluation data set, however,
will examine the effects of risk
reduction on subsequent health costs and
outcomes. The analysis of this data set
will occur in three steps.

Stage 1 will consist of an examination of
health costs and utilization patterns of
employees with good health habits
compared to those with poor habits.
Specifically, smokers versus non-smokers,
sedentary employees versus exercisers,
hypertensives versus employees with
normal blood pressure, and employees who
are overweight versus those not over-
weight. In addition, demographic
differences, such as age, sex, education,
job group, and geographical location, in
health care costs and utilization will be
examined.

Health risks and demographic variables
will be used first as independent
variables. Any significant differences
found will be controlled .

in future analysis, so that real changes
over time will not be masked.

Several considerations will need to be
taken into account when the three-year
trend analysis of the demographic
differences is done. First, during the
three years, changes in the price of
medical procedures will occur. This
price inflation may not be constant or
consistent across all medical procedures.
In addition, these price changes may be
different in the various geographical
regions where Control Data has its
facilities. Therefore, the locations
with the largest employee concentrations
will be identified and the prices for
major procedures at each location will be
tracked in order to control adequately
for price inflation over time.

Another consideration in tracking trends
is that providers may change some of
their coding preferences. For example,
certain mental illness codes may not be
as taboo in 1982 as they were in 1980.
Therefore, some changes may be due not to
changes in incidence, but rather to
changes in coding preferences.

A third consideration to be examined in
analyzing the three-year trend data is
controlling for changes in the distribu-
tion of overall employee demographics and
geographical locations. Correction
factors will need to be established in
these areas where warranted.

A final consideration in analyzing this
data is that medical technology may
change over time. Changes in medical
technology may impact health costs as
well as coding preferences. Any major
change in costs will need to be examined
for this possible alternative explanation.
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The second stage of the analysis of this
data set will examine changes in health
care costs of participants in STAYWELL
activities compared to the costs of
employees not active in STAYWELL
activities, controlling for demographic
variables. This stage will probably
need three to five years of claims data
in order for established changes in cost
to emerge.

The third stage of the STAYWELL evalua-
tion analysis will be the examination of
claims for employees at Control Data
facilities where STAYWELL has been
offered regardless of how much employees
have participated in STAVWELL activities,
compared to Control Data facilities
where STAYWELL has yet to be introduced.
We estimate that five years of claims
data will be necessary to see cost
changes emerge in this stage.

Preliminary Findings from the Health
Claims Data Set

Currently the analysis of the health
care claims data set is in the middle
of Stage 1. Charts 1 and 2 show some
preliminary findings for the examin-
ation of health care costs of employees
with low health risk compared to those
with high health risk. Four health
risk factors were examined:

© Smokers versus non-smokers.

o Hypertensive versus non-hyper-
tensives.

o Sedentary employees versus exercisers.,

o Overweight employees versus those
not overweight.

The total dollars paid by Control Data
and the average days in the hospital in
1980 of all employees who had completed
a Health Risk Profile were calculated.
FP-ratios were calculated on each health
habit for both the total dollars paid
and the average number of days in the
hospital.

smokers' health care costs were found
to be significantly higher on the
average than non-smokers health care
costs. In addition, smokers spent more
days in the hospital, on the average,
than non-smokers.

Those employees with blood pressure
greater than or equal to 160/95 had, on
the average, more than twice the health
care costs as those employees with blood
pressure below this level. There was

no difference, however, in the average




number of days spent in the hospital.

Employees who exercised cost significant-
ly less than employees who got no
exercise on a regular basis. No sign-
ificant difference was found in the
average number of days spent in the
hospital between the two groups, however.
No significant differences were found

in comparing emplovees who were over-
weight with employees not overweight.

Conclusion

The preliminary findings from the
STAYWELL evaluation data set suggest that
major cost differences exist within the
employee population between employees
with low health risks and employees with
higher health risks. The next group of
analyses will determine how demographic
variables impact these cost differences.
Future analysis will then concentrate

on whether the STAYWELL program has an
impact on health care costs and
utilization.

The size and complexity of the STAYWELL
evaluation data base makes this analysis
challenging. However, even our results
to date suggest that knowledge concern-
ing relationships between lifestyle and
health care costs can be greatly
enhanced by an effort of this scope.

Footnoteé

lFielding, J. E.: Effectivness of .
Employee Health Improvement Programs.

Journal of Occupational Medicine, 24:
907-915, 1982.

2Dr. J. E. Fielding helped articulate
potential biases and potential pitfalls
in logitudinal data analysis under a
private consulting agreement with
Control Data.

79

Cuart 1

BASELINE HEALTH CARE .CLAIMS BY HEALTH RISK

Averace ToTaL No. Averace Davs

$ Paip IN HOSPITAL
RISK:
SMOKING $390,87 0.60
CURRENT SMOKERS AND THOSE -
WHO QUIT LESS THAN FIVE
YEARS AGO
N=2,376
NEVER SMOKED OR QUIT MORE $313,27 0.28
THAN FIVE YEARS AGO
N = 3,193
SIGNIFICANT LEVEL P<.03 P<,05
HYPERTENSION
GREATER THAN OR EQUAL TO $692.95 0.53
160/95
N = 300
Less THaN 160/95 $325.65 0.41
N =5,269
SIGNIFICANT LEVEL P<,02 P<L,51

NOTE: PopuLation 1s Non-HMO EmpLovEES wHo Took HRP 1n ‘1980

CHART 2

BASELINE HEALTH CARE CLAIMS BY HEALTH RISKS - CONT’D

Averace ToTaL  No. Averace Davs

$ Parp IN HOSPITAL
EXERCISE
SEDENTARY $436,92 0.57
N=1,219
SOME OR VIGOROUS EXERCISE $321,01 0.37
HABITS
N = 4,350
SIGNIFICANT LEVEL P<,01 P<.19
OVERWEIGHT
GREATER THAN 20% OVERWEIGHT $362.42 0/61
N = 1,637
20% OR LESS OVERWEIGHT $339,71 0.33
N = 3,932
SIGNIFICANT LEVEL P<.55 P<.22

NOTE: PopuLaTION 1S Non-HMO EMPLOYEES wHO Took HRP 1n 1980



MEASURING AND VALUING THE ECONOMIC BENEFITS OF DIABETES

CONTROL

Timothy M. Smeeding, University of Utah
LaVonne A. Booton, Western I1linois University

The use of cost benefit analysis in health
care program evaluation is still in its infancy,
however, rational resource allocation in health
care demands effective evaluation of health care
interventions designed to reduce disease costs.
The long term nature and physiological behavior
of chronic disease have implications for resource
utilization that differ from other diseases and
health care problems. Diabetes Mellitus is an
excellent example of an economically costly
disease, but one in which intervention strategies
which improve disease management can be
effective in reducing both direct and indirect
costs associated with its prevalence. The pur-
pose of this paper is to lay out a framework for
estimating the economic costs of diabetes and for
measuring the net potential dollar benefits from
interventions designed to reduce these costs.
I. Cost-Benefit Analysis in Health Care. Cost-
benefit analysis has been used effectively in a
variety of choice situations involving alloca-
tion of Timited resources to alternative uses.

A major impediment to its widespread incorpora-
tion in the allocation of health care expendi-
tures is that its use forces the decision maker
into the sensitive area of placing dollar valua-
tions on human 1ife. In order to compare pro-
grams and set priorities across programs with
noncomparable outcomes, and in order to distin-
guish between differing values of Tives which
could be saved, cost-benefit analysis is a must.
Society can no' longer afford to provide un-
limited amounts of health care based on "needs”
alone. Estimates of the value of lives saved
are an integral part of the necessary rationing
process, and certain elements of this valuation
process are fairly well defined and generally
accepted by most analysts. The Cooper-Rice
approach, which has been widely accepted as the
dominant economic framework for determining the
value of 1ife, advocates the use of cost-benefit
analysis in choosing among investments in health
care programs (Rice & Cooper 1967; Cooper & Rice
1976). Their framéwork considers direct outlays
for medical care and indirect losses of earnings
attributed to disease. Indirect costs are esti-
mated using a human capital approach whereby the
value of Tife is determined by earnings capabil-
ity, so when productivity is reduced.by morbidity
or eliminated by mortality, the value of lost
subsequent earnings is translated into the value
foregone of the person. In considerations of
policy decisions, this approach has negative
implications for many groups within our society,
especially those who are unable to generate
earnings because of the debilitating effects of
disease. Although these Tlimitations are restric-
tive, the Cooper-Rice approach offers a quanti-
tative method of evaluating the indirect costs of
output lost from disease, and provides a struc-
ture to build upon for achieving greatér’
efficiency in cost-benefit analysis of health
.care programs. This paper moves this process
forward by incorporating and quantifying more of
the costs associated with a disease, and by
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disaggregating these costs according to the party
which bears the cost.

The benefits to be realized from reducing
the negative effects of an illness are broader in
scope than conservation of medical resources and
maintenance of earned income and family 1ife
style, personal and emotional problems, financial
stress, increased anxiety and resentment, as well
as the more general Timitations on opportunities
to be full productive members of society. Al-
though these costs vary considerably among
patients and their families, there is growing
recognition of the need for their inclusion to
prevent serious underestimation of the costs of
disease.

Evaluating Diabetes Intervention Efforts.
The evaluation of intervention strategies de-
signed to minimize the adverse health effects of
diabetes is an area where the application of cost
benefit analysis can be éxtremely useful to
decision makers. Most economic evaluation in
this area has been concerned with the benefit,
usually in terms of reduced hospitalization only,
of education strategies designed to instruct
diabetics to self-monitor and self-treat their
illness. Because these studies usually concen-
trate on adult-onset, insulin using diabetics,
they deal with the class of tertiary preventive
health care strategies wherein the objective is
not to prevent or forestall the onset of a
disease, but to minimize its adverse health
effects once experienced. Because of the nature
of the disease, this type of diabetes interven-
tion has much to offer in terms of outcomes which
are amenable to cost-benefit analysis in general
and the cost accounting framework suggested here
in particular.

Foremost is the relatively short time needed
to observe differences in hospitalization for
pre and post education interventions (Neresean &
Zaremba 1982). It has been estimated that be-
tween 30 and 50 percent of admissions, re~
admissions and extended hospital stays for
diabetes are related to knowledge or practice of
self-management skills, and that 19 percent of
all hospital admissions for diabetes are prevent-
able when proper education is available and
practical application of that education is
followed through with effective self-management
(Geller & Butler 1982). There appears to be a
high potential payoff in reducing direct
hospitalization costs via self-help education
programs, however, additional indirect benefits
in terms of fewer lost work days, as well as
personal benefits in the form of increased
quality of Tife, might also be realized. Due to
measurement difficulties, these benefits are
rarely, if ever, included in evaluation studies
in this area. The resultant understatement of
the value of benefits has serious implications
for resource allocation. Even though market
prices are not evident for many of the costs that
can be reduced or eliminated with educational
interventions, these can be estimated with more




sophisticated techniques that use opportunity
cost and shadow pricing concepts. Economists
have applied these tools successfully in other
areas of research and policy, and the magnitude
and growth of health care expenditures provide
more than ample motivation for.théir use in this
area. Another problem in evaluation attempts is
that the net benefits from intervention programs
have not been presented in terms of who might
gain from such strategies. In‘addition, the
long term benefits of diabetes self-control,
which may be extensive, are not covered in these
studies. :

In summary, it appears that education
programs for tertiary stage diabetes may be a
cost beneficial strategy. However, the entire
breadth and depth of benefits have not yet been
laid out in a standardized format which is
accessible and useful for specific groups who
might be interested in such outcomes. As Most,
Sinnock and Alogna (1982) clearly point out,
there is a need for greater uniformity in ex-
perimental design, intervention design, classi-
fication procedures and identification of ob-
Jectives and outcomes in diabetes control inter-
ventions. Consistency among health program
evaluations is necessary if evaluation is going
to be used as an effective tool for resource
allocation. While cost-benefit analysis can pro-
vide such consistency, its value and efficiency
are limited if some of the costs are not included
and if the recipients of potential benefits are
not designated.

II. A Framework for Measuring the Costs of

Diabetes.

The costs associated with diabetes are
used to illustrate the framework developed for
measuring the costs of disease, however, it
should be realized that this framework can be
easily adapted to other chronic diseases.” Figure
I presents a data matrix in which rows of figures
classify the effects of diabetes into three
separate groupings: direct {diabetes related)
medical costs, indirect costs and personal costs,
and their sum. The aggregate cost to society is
shown in the first column. The next. three
columns of the table exhaustively distribute
these costs according to the parties affected by
each type of cost: private third party insurers,
the taxpaying public, and affected individuals
and their families. Thus, this matrix presents
not only the aggregate costs of diabetes, but
also their distribution according to both types
of effects and affected parties. It is best to
explain this framework by considering the per-
spective of each of the parties interested in the
costs of diabetes and the benefits from its
diminution.

Third Parties. One of the goals expounded
by proponents of preventive health care is the
hope that third party payers would be willing to
pay for preventive services which would produce a
substantial long-run reduction in their costs for
hospitalizations and related services. Insurance
companies have been wary of -such programs, but in
the case of tertiary interventions,.where the
results can be gauged over a“relatively short
time span, there is a much gréater chance that
third parties will be willing to pay for pre-
ventive efforts. Many of the -growing number of
diabetes education intervention experiments have
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been designed exactly for this purpose. Because
third party payers are generally interested -in
their savings alone, only direct medical costs
related to diabetes are relevant to their
decision to cover outpatient education programs.

It is relatively straightforward to utilize
this one cell of the matrix to evaluate an out-
patient education program for a third party
provider. If the intervention study is designed.
on a before and after basis, baseline third
party costs for diabetes and diabetes related
claims can be measured over a given time period.
Following the education intervention and an
appropriate waiting period (1 to 2 years), third
party diabetes related costs, including the direct
costs of the education intervention, are counted
again. If the study is set up on a before and
after basis, proponents of the education strategy
hope to show third party payers that the reduction
in their share of direct medical costs for
diabetes treatment exceeds their charges for out-
patient education. If the experiment is'set up
on a scientifically preferred, randomly selected
control group-treatment group basis, the differ-
ence in cost experiences between the control and
treatment groups is compared to the third party
costs of the intervention. '

Taxpayers. A second relevant perspective is
that of the "taxpaying public"®, in the case of
diabetes, this sector is responsible for Some
portion of both the direct and indirect costs.
To the extent that Medicare, Medicaid, Veterans
Health Care or other public health insurance are
responsibie for paying diabetes related health
care costs, the taxpaying public is directly
affected by the disease in a pecuniary fashion.
It is also important to measure the potentially
high indirect costs of diabetes to the taxpaying
public when severe diabetes related health’
problems result in lost working days and foregone
earnings. The public income and payroll tax share
of these foregone earnings affect public budgets,
and the magnitude of these costs may be large.
Moreover, should diabetes become so severe and
disabling that individuals can no longer work and
must rely on public income transfers as a means of
support, taxpayer costs again increase to cover
Social Security Disability Insurance, Supplemental
Security Income and related income assistance
program costs. Thus, to the extent that dijabetes
causes loss of earnings and dependence on public
income support systems, the taxpayer is doubly
affected.

The estimation of direct costs savings to
taxpayers from short term diabetes intervention
is straightforward, it need only be remembered
that public funds used in diabetes intervention
projects be included as part of the public direct
costs of diabetes. At the baseline measurement
points, indirect costs in terms of foregone tax
revenues from lost earnings can be estimated by
calculating the tax share of the estimated fore-
gone earnings over the period in question. These
foregone earnings should be adjusted for "normal™
spells of unemployment which workers might be
subject to regardless of their diabetic condition.
Similarly, indirect costs in the form of public
expenditures for diabetes related disability and
income support payments can be counted, provided
that adjustments are made for non-diabetes re-




lated probabilities of recipients of such bene-
fits, for instance, income support based on Tow
incomes alone. The cost savings from diabetic
education programs can then be measured by the
Jower direct outlays for diabetes treatment from
public health care funds and from higher tax
revenues due to increased work and earnings re-
sulting from better diabetes control. Sizable
gains in this area may be noted over a one to

two year period. Indirect taxpayer benefits from
reduced outlays for income support might also be
realized, but the short-term nature of a diabetes
education intervention strategy would Tikely show
1ittle gain in this area, particularly if public
income support is related to the long term com-
plications of diabetes which are not Tikely to be
affected by the intervention.

Individuals and Their Families. The final
cost-saving perspective is that of the individual
diabetic and family members. Reductions in out
of pocket medical expenses for diabetes related
hospitalization and other medical costs can be
estimated and compared to the direct personal
dollar costs of an education intervention program
(including transportation costs, ancillary costs
and patient fees paid out of pocket). One might
find that in the case of heavily insured indi-
viduals, outlays for the education intervention
program would exceed their-personal share of
diabetes related costs. But such a result would
be 1ikely to‘'defer the individual from pursing
‘the program only if the analyst (and the dia-
betic!) ignored the indirect and personal costs
of poor control,

Indirect costs to a diabetic and family can
be measured by the net income foregone due to
work time lost on account of the iliness. This
includes lost after-tax earnings net of any
compensating public income support received when
the diabetic is unable to work, or when another
family member must reduce work hours to provide
care.l 1In addition, non-market work may be lost
due to diabetes related iliness, and it is
necessary to impute a wage equal to the opportu-
nity cost of time lost from housework in order to
measure the value of these services foregone
(Cooper & Rice 1976). In the case of diabetes
related premature-mortality, the present value
of Tost net earnings summed over the remaining
estimated worklife should be counted as an in-
direct cost of diabetes. Over a short-term
treatment intervention the indirect effects of
better diabetes control can be estimated for
those who realize an increase in net income from
added work hours. These indirect benefits will
probably be large enough to outweigh the poten-
tial net direct personal cost of the education
intervention (including lost earnings due to
program attendance) providing the program is
successful.

The final category of personal diabetes
costs deals with quantifying its effects on the
diabetic's quality of 1ife. The prevalence of
excluding these less tangible costs is partic-
ularly critical for chronic diseases which may be
non-1ife threatening, but which impose a sub-
stantial.quality of life cost on the affected
individual.

However, it is possible to estimate these
costs and the reduction in such costs from ed-
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ucation intervention designed to diminish the
effects of diabetes. While poor control can in
some cases limit one's ability to work (which
will add to indirect costs), often diabetics are
able to continue with their jobs, albeit at a
below -capacity rate. Diabetics who either cannot
(or will not) work may also experience diminished
functionality and Tower quality of Tife due to
diabetes side effects, particularly ketoacidosis.
These costs can be measured by survey techniques
which indicate (1) the average number of Tow
quality/low effectiveness days per month which
diabetics feel they are functioning at less than
their normal capacity, and (2) the percentage of
normal capacity at which they are able to func-
tion during these days. Taking the number of
days below full capacity and the percentage of
full capacity at which the diabetic functions on
those days, and comparing this to the quality of
Tife on days of normal functionality, an esti-
mate of quality of 1ife foregone can be derived.
If a diabetic indicates that in an average month
functioning is only at 50 percent capacity for
roughly five days, the quality of 1ife foregone
over a typical month is: five days per month X
50 percent, or three days per month. When
divided by thirty days per month, this equals a
10 percent dimunition in overall functioning. In
order to quantify these adverse affects, one
needs an estimate of the value of this portion
of Tife over and above the portion of the value
of 1ife captured by the indirect costs of
diabetes which have already been counted.

Perhaps this argument deserves additional
discussion. Conceptually an economist would
like to measure the value of 1ife by estimating
the amount of money which an individual would be
willing to pay to extend life for a given period.
Since life is a non-marketed good, one is not
able to directly observe or derive such values
from market behavior. In theory, it seems clear
that the overall value of Tife should exceed
foregone earnings if -one values non-work time
and related consumption activities - the quality
of life - above zero. Thus, we would expect the
value of 1ife to exceed the indirect costs of
illness by the difference between the total value
of 1ife and lost earnings. That is exactly the
portion of quality of 1ife which we seek to
measure as a personal cost to the diabetic, if
we are correct, the total value of Tife should
always exceed lost earnings. While direct
observation of willingness to pay is not pos-
sible, shadow pricing can be employed to estimate
these values. Economists who have attempted to
estimate the value of saving a 1ife from observ-
ed production or consumption behavior, by
extrapolating the differences in prices people
are willing to pay or are willing to forego to
reduce the probability of death, have found this
to be universally the case. Blomquist (1981)
has found the value of 1ife over and above fore~
gone earnings, as estimated by several studies,
to be in a range from $.212 million to $2.401
million in 1979 dollars.3 The ratio of these
values to lost earnings varies, with four studies
finding a ratio between 1.5 and 5.9. Taking the
average of these studies we find that the percent
value of a 1ife saved is roughly 3.2 times as
great as Tost earnings.



It is fair to assume that the factor of 3.2
is a reasonable ratio of the monetary value of
non-working time (value of life over and above
earnings) to working hours (foregone earnings)
when arguing that at the margin, the value of the
last hour's work is equal to the value of the
first hour of non-working time. Assuming that
the marginal value of the-last hour of work
(first hour of non-work time) is equal to the
average value, one can look at the ratio of non-
working hours to working hours over time. If
the average work week is forty hours, the ratio
of non-working hours to working hours is:

168 ~ 40, divided by 40, from this perspective,
the ratio of 3.2 appears to be a reasonable
estimate.

Assuming this relationship holds across a
short period of time, and assuming that an X
percent reduction-in the quality of life is
equivalent to an X percent reduction in the
value of Tife over and above earnings loss, the
aggregate dollar value of reduced quality of
1ife for diabetics can be estimated. Foregone
gross earnings are multiplied by 3.2 and then by
the "percentage of 1ife capacity lTost" estimate
derived from the survey questions posed. For
instance, assuming a 10 percent dimunition in
overall functioning and an annual earnings loss
of $1,136 in 1979, the value of the quality of
1ife lost would be: $1,136 X 3.2 X ,10, or $364
for t2e typical diabetic over a year's time in
1979.

Since we have only estimated the value of
diminished 1ife quality for the diabetic alone,
there are still costs to be accounted for. If
diabetic illness also affects the quality of
1ife for other family members, they may be will-
ing to pay additional amounts to avoid those
aspects of the disease which reduce their own
quality of Tife. Such effects could be measured
by asking a diabetic's family how much they
would be willing to pay for a non-1ife threaten-
ing procedure which would cure diabetes. Addi-
tional research will indicate the viability and
robustness of estimating personal costs using
such experimental measures as these.®

In summary, the total direct, indirect and
personal costs of diabetes can be broken. down
according to the group which bears the burden
of those costs: third party payers, the tax-
paying public and the individual diabetic (and
family). Such an accounting framework provides
the analyst with cost and net benefit results
which can be easily communicated to each of these
interested parties who have a financial stake in
diabetes related expenditures.

Overall Social Perspective. Most studies of
the cost of 111ness or diabetes do not break down
the total costs this way, but concentrate on the
differentiation between direct and indirect
costs. In these studies direct costs are esti-
mated as in this paper, but indirect costs are
measured by gross earnings foregone, plus the
value of home production foregone. The reader
should note these exact figures can be arriv-
ed at by summing across the first two rows of the
table in Figure 1. The summation of the first
row, direct costs, is straightforward; the second
row sums neatly into gross earnings foregone.

Net after tax earnings lost and foregone taxes
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-places, only rough estimates drawn from secondary

- due to Tost market earnings were estimated at

equal gross earnings foregone, and public income
support payments received in the third column
exactly cancel public income support payments
made in the second column. The matrix indicates
that while income maintenance payments are
usually excluded in measuring the cost of illness
they are important from a distributive point of
view since they are real tangible benefits to one
party (diabetics) while at the same time they are
equivalent aggregate costs to another party (tax-
payers). By using this differentiation, the net
pecuniary cost to the taxpayer and the net in-
come loss to the diabetic are separately and
directly measured, rather than being lost in the
indirect cost aggregates, as in other studies.
The next section of the paper uses these "social
cost" estimates to derive a disaggregated esti-
mate of the cost of diabetes. .

I1I. The Aggregate Cost of Diabetes. Using

data on diabetics from Entemacher (1982), Marks
(1980) and Lipset (1982), along with federal
government data on payers for various types of
health care expenses and other items, we have
derived an estimate of the aggregate economic
cost of diabetes for 1980, as shown in Figure 2.
The reader is cautioned that these are, in some \

sources. More accurate figures are being devel-
oped from primary data, but are not yet ready
for publication.

Direct payments of $5.66 billion were re-
ported by type of expenditure by both Entmacher
and Marks, these were distributed across the
categories of payers according to national
medical care expenditure data which reports
these distributions for each type of expense.
Data on the indirect costs of diabetes, which
totaled $10.03 bilTion, include earnings losses .
from morbidity, premature mortality, and diabetes .
related complications which limit work activity, -
as well as opportunity cost imputations for time
lost in household production. Taxes foregone

26 percent of earnings, or $2.61 billion.

Using data reporting the number of disabled
receiving Social Security, Supplemental Security
Income, or other related disability benefits, and
average annual 1980 benefit Tevels for such °
persons, we have calculated that about $.95.
biTlion of income transfers were received for
diabetes induced causes in 1980. Personal costs
were estimated using figures presented in Section
II which are based, in part, on data reported by
Lipset and Marks. The $364 1979 individual loss
was adjusted.to 1980 dollars, then multiplied by
the 8.27 mill1ion diabetics who were estimated to.
have experienced these Tosses to arrive at an
aggregate figure of $3.22 billion. ’

Assuming these figures are accurate in the
aggregate, the standard Cooper-Rice framework
would have estimated similar direct and indirect
costs. The.analysis in Figure 2 expands upon .
the information given in these costs in two. ways.
First, $3.22 billion (20.5%) is added to the
total to account for previously unmeasured
personal costs. Thus, the first column showing
total social -costs of $18.91 billion exceeds
the Cooper-Rice estimates by $3.22 billjon.
Second, the final three columns, which dis-
aggregate total costs according to the respon-
sible party, are added. This reveals that only




about 6.1 percent of the total cost of diabetes
is borne by third party payers, 29.4 percent by
the government, and 64.5 percent by individuals.
Because group and/or individual private insurance
premiums are usually determined on a non-experi-
ence rating basis, diabetics shift part of the
cost of their illness to other private insurance
holders in the form of a higher premium. While
the incidence of this "tax" is probably different
than what governments levy, one could argue that
the entire non-personal cost of $6.72 billion is
borne by the taxpaying public.

Both the taxpaying public and diabetics  and
families suffer indirect costs which far exceed
their direct costs. As compared to the usual
Cooper-Rice estimates, the figures differ in two
significant ways. First, while diabetics lose
$10.03 billion in foregone earnings, their
disposable incomes fall only by $6.47 billion.
This differential is due to the $2.61 billion in
taxes which they would have paid on earnings and
the $.95 billion of compensating transfers. The
second difference is that Figure 2 identifies
pecuniary taxpayer costs of $3.56 billion due to
lost tax revenues and increased transfer payments
to diabetes. This exceeds the direct public cost
of $2.01 billion in Medicare, Medicaid, Veteran's
and other programs for diabetics, by 70 percent!
Thus, if one argument for governmental involve-
ment in diabetes eradication is the budgetary
costs of the illness, counting only direct costs
sorely underestimates these losses by counting
only about 36 percent of the total goverment
cost. .

The final item of concern is the individual
diabetic who bears the largest overall share of
indirect costs and all of the personal costs, as
compared to about 44 percent of the direct costs
alone. When presented in this manner, diabetics
may be more eager to accept the strict daily
regimen necessary for proper control due to the
high indirect and personal costs, in addition
to the direct medical bills which they must bear.
IV. Summary and Conclusions.. This paper serves
many masters, however, it is hoped that it has
presented at least three useful items for health
statisticians, health economists, and health
policy analysts: - (1) a framework for dis-
aggregating and measuring the cost of diabetes,
(2) a method for estimating the net dollar cost
of reduced quality of .1ife for diabetics, and
(3) an illustration of the relative and absolute
dollar importance of each component in the total
social cost of diabetes.

The potential usefulness of this cost
classification scheme and the methodology for

estimating the net dollar cost of reduced quality.

of 1ife can be easily extended to other chronic
or acute health problems. In particular, if the
methodology for estimating the net dollar cost of
reduced quality of 1ife proves useful, the high
personal cost of several non-life threatening, .
but terribly debilitating and painful chronic
diseases can, for the first time, be quantified.
We urge others to undertake the research
necessary to refine the methodology and improve
the estimates presented here.
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1. It is probably that some diabetics will
receive sick pay, private disability insurance
benefits (even severance pay in the case of job
Toss) while unable to work. In this case,
diabetes serves as a tax on the employer and
fellow employees whose premiums for disability
insurance will increase.

2. When applying this framework in cost-benefit

situation of intervention strategies researchers

should be careful to net out the personal costs
of complying with the daily regimen (e.g., blood
testing, insulin taking, dietary Timitations).

In fact, one might argue that the failure of

many preventive health care interventions stems

from the fact that the personal costs of compli~
ance are perceived to exceed the personal costs
of the illness itself.

3. Another method of ascertaining these amounts

is to ask individuals how much they would pay to

avoid the risk of death; studies using this
approach have resulted in a wide range of esti~
mates.

4. This earnings loss was reported by Marks

(1980) as the average per capital indirect cost

of diabetes related morbidity in 1979.

5. A Utah Department of Health, Centers for

Disease Control diabetes project is currently

experimenting with these measures. See Smeeding

(1983) for more on this topic.
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FIGURE 1
THE ECONOMIC COST OF DIAEETES

DISTRIBUTION OF COSTS
BY INTEREST GROUP

TYPE “VERALL PRIVATE PECUNTARY PERSONAL
OF SOCIAl THIRD TAXPAYER (INDIVIDUAL/
EFFECY - COSTS! PARTIES - COST FAMILY) €COST
Pé;:':tl To;.gl gkect Private third | Public payments | out of pocket
(o wmedica part! yments | for medical nts for
msts! costs for %eggcal costs ﬁé’?ﬁu costs
costs
Indirect ross Foregone tax Net after-tax
Cost earnings revenues from earnings loss dueg|
loss4 NA earnings loss to morbidity or
plus: income mortality2
maintenance minus: income
support maintenance
benefits paid support benefits
received
Personal tost of Cost of
Cost dim.](.rlmished diminished
quality of NA A quality of life
1ife for digbetics &
their families
Total Total socfal | Total private | Total pecunia: Total personal
costsS cost third party | taxpeyer cnstry cost oo
cost
FIGU
THE ECONOMIC 0OST OF DIAE-.‘I’ES (S BILLIONS) IN 1980 AND
THEIR DISTRIBUTION BY INTEREST GROUP
WVERALL B
TYPE SOCIAL PRIVATE PECUNIARY PERSONAL
oF cosTs" 3 THIRD TAXPAYER {INDIVIDUAL/
EFFECT (colum X) PARTIES 5 €osT FAMILY) COST
Dh‘ect $ 5.660 $1.15 $2.01 $2.50
Tl (39.9)
osts:
|indirect $10.03 $2.616 (fore $7.422 (after tax |
ICast (53.0) taxes, earnings
0.0 + .957 (trans- ~ .957 (trans-
10.03 total fers paid) fers rec'o,
$5.56 total .47 total
Personal $ 3,22 $3.228
Cost (17.0)
Tatal $18,91 b $1.15 $5.57 $12,19
Costs® (100.0) (6.1) (29.4) (64.5)
(row X)

IIncludes "disbetes related costs" only; distributed by source of payment.

21ncludes imputed value of lost home production, and lost earnings or home
production for other family mesbers caring for diebetics.

JRow sums for each category of effect.

Apnte that tgl.bnc income maintenance benefits paid (second column) and benefits
received (third column) exactly cancel.

Scolum sums for each interest group and for overall social costs.

' :Tnxes calculated at 26.Dx, average federal, state income taxes plus payroll
axes,

7Includes 25,000 blind; 116,260 disabled; 50,000 other assistance recipients,
times average benefits’ for each, summed.

8average cost of $364 per disbetic x B.3 million disbetics in 1979, adjusted to
1980 (see page 21 for celculations).

Sources of Estimates:

Lipset, 1982; Entemacher, 1982; Marks, 1980- Social

Security Bulletin, 1982; U.S. Statistical AbsEact,

2.
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BEHAVIORAL RISKS OF PREGNANT ADOLESCENTS

Paul A. Hensleigh and Nancy Moss, Stanford University School of Medicine

Toxic substance use and delay in seeking prenatal care
are health behaviors which contribute to adverse
outcomes of pregnancy. As a first step toward
developing an intervention program to improve health
behaviors during pregnancy, we have studied the social
context of pregnancy in adolescents with particular
attention to health knowledge and health behaviors. In
this population we anticipated prevalence of certain
potentially modifiable and probably adverse health
behaviors: smoking of tobacco and-marijuana, drinking
of alcohol, and delaying onset of prenatal care. We
sought to more thoroughly understand the target
population and the factors which would affect their
pregnancy behavior: their social network, important
events in their everyday lives, and their family
backgrounds.

Methods .

In the first stage of the research intensive interviews
were conducted with a non-random sample of 40
pregnant adolescents age 17 and younger, of whom 20
were Anglo and 20 were of Mexican descent. Several
factors emerged as important lifestyle characteristics
of adolescent pregnancy: school enrollment, actual and
perceived stress, social support, information seeking,
future orientation, orientation to the infant, preventive
health behavior, and parents' substance abuse.

In the study's second phase a survey was administered
to the population of 93 adolescents, 17 years and
younger, who delivered at five San Jose hospitals in
July and August, 1982. Table | shows the age,
ethnicity, birthweight and time of first visit for this
population and also shows the similarity to all
adolescents delivering in Santa Clara County in 1981.
The low incidence of low birth weight confirms our
knowledge from review of the State Health Department
records that this county has relatively infrequent
adverse pregnancy outcome compared to other
California counties.

From the structured interviews of the study population
we collected data on the incidences, amount and
modifications of substance use during pregnancy and
the social contextual factors first identified in the
intensive interviews. Table 2 lists and defines the
independent variables. For each dependent variable
(incidence, amount and change in substance use, and
timing of prenatal care), we fitted two multiple
regression models. A reduced model consisted only of
factors which zero-order correlations had shown to be
associated with the dependent variables. A full
hierarchial model consisted of these social contextual
factors, plus age and 'ethnicity. Only Anglos and
Hispanics were included in these analyses. Age was
included because a number of studies of adolescent
substance use have shown that of substance use
incidence increases with age. Ethnicity was included
because an important question addressed by the study
was whether health related behavior of pregnant
adolescents differed, depending on ethnic factors.
Although phrased predictively, the analysis is really
descriptive and the results should be regarded as
suggestive rather than conclusive.
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Results ‘ '

The incidence and amount of substance use reported
prior to pregnancy is .shown in Table 3. Knowledge
among the adolescent mothers about pregnancy risks
associated with substance use is shown in Table &.
Especially with regard to tobacco and alcohol their
information base was substantial. About one fourth of
the sample knew how drinking and cigarette smoking
could harm the infant. However, over half didn't know
of an effect or gave an incorrect response. Others
simply reported substance use as being "bad for you and
bad for the baby." While classes, books and the media
are the most prevalent sources of information, a
number of teens used personal fables and hearsay to
justify their substance related beliefs or actions. Often
the fables were examples drawn from their observations
of what happens to other peoples' babies. There were
no ethnic differences in knowledge levels or in sources
of information.

Of adolescents who had -used a particular substance, the
per “cent who decreased their use in relation to
pregnancy by at least one amount category are shown in
Table 5. Although these data are based on self reports,
it appears that most of these girls were motivated to
reduce substance use before or during pregnancy even
beyond the extent of their understanding the associated
health risks.

Incidence of smoking was associated with different
predictors than amount of ‘smoking using the full
hierarchial regression model.  Whether or not a
pregnant teen had smoked was affected positively by
the extent to which her parents smoked or drank and
negatively by the extent to which she had received
social support from her partner. Alone these two
factors explain 33% of the variance in smoking
incidence among pregnant teenagers.

As we would expect the amount of smoking among
those who smoked was associated with perceived stress.
Additionally, of all the dependent variables studied,
amount of smoking was associated with ethnicity.
Chicanas smoke less than Anglos when factors such as
school enrollment and stress are taken into account.

Marijuana use is smoking for many adolescents in San
Jose. Marijuana was widely available and inexpensive.
But unlike cigarette smoking, it was associated with
social life and partying. Descriptions of marijuana use
virtually always referred to a joint being passed around
or at least being used in the company of other users.
As pregnancy progressed into the second trimester,
teens generally began to stay at home rather than party
and this almost assured that their marijuana use would
be curtailed. There were no apparent ethnic or age
differences in incidence and amount of marijuana used.
Factors which appeared to make a differénce were
parents' substance use, perceived stress and active
social support. When the variation introduced by
parents' substance use’was accounted for in a regression
model, active support made it more likely that the
teenager would use marijuana but also more likely that

she would use less and quit sooner. Active social




support should probably be viewed as a surrogate. It
probably reflects the close and cumulative attention
which some pregnant teens had available to them from
family members and partners. Teens who received this
kind of attention probably had fewer opportunities and
less need to smoke marijuana.

It was much more difficult to identify the variables
associated with drinking than cigarette or marijuana
smoking. One explanation for the lack of clear results
with multiple regressions is that normalizing the sample
distribution on drinking measures may have obscurred
how pregnant adolescents really use alcohol. From the
intensive interviews it appeared that those who
acknowledged "drinking" could be divided into two
major groups: those who had an occasional drink on a
special occasion and those who more regularly drank
substantial amounts in the setting of parties. All of the
former group and some of the latter stopped drinking
when they realized they were pregnant. The few who
continued drinking had some interesting characteristics:
(1) they were more likely than peers to have been birth
control users, (2) they were more future oriented, (3)
they were from non-intact families, and (4) they were
more likely to drink wine andf/or liquor rather than
beer. Accounting for age, ethnicity, active support and
stress: both use of birth control and future orientation
have an impact on drinking. It is particularly important
that age was held constant in the analysis because older
teens are more likely to have used birth control and
also were able to anticipate and plan the future. It is
also intriguing that while birth control users were more
likely to drink, drinkers who used birth control were
likely to stop earlier than non-users.

Timing of the first prenatal visit was found in this
adolescent population to be strongly linearly related to
age. The younger the adolescent the later she obtained
care. This study also shows that when age was
accounted for, first visit timing could also be affected
by the social support available to the teen from her
partner and his family. In contrast, pafrental support
was associated with later, not earlier, care. This latter
finding may relate to a number of issues or events
which the pregnant teen must deal with before prenatal
care is obtained. From the intensive interviews it was
apparent that most girls would first seek out a
pregnancy test, tell her partner and probably her
mother; and only when these "prerequisites" had been
accomplished would she seek out prenatal care. Thus,
if a younger teen or one whose primary relationship was
with her parents were more anxious about
communicating with her parents, this could serve as a
barrier to her pressing on to the point of seeing a
physician. Another factor contributing to these
findings could be that teens who were closer to their
partners (as opposed to their family) may have had less
ambivalence about continuing the pregnancy and,
therefore, acted more quickly to arrange prenatal care.

Conclusions
In considering generalizability of this study's findings,
we need to take account of two issues: the population
from  which observations were drawn, and
generalizability of the model. Essentially, this should
be regarded as a case study of a population with the
findings generalizable only to populations exactly like
this one. ‘

For policy makers interested in how the findings would
apply to pregnant adolescents across the nation, the
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question is, do these regression models apply
elsewhere? Are the inferences drawn from these
models applicable to teenagers in Washington, D.C. or
New York state or Miami? The model applies only to
the extent that the population looks like San Jose's,
For example, although we included ethnicity as a
variable, no blacks were included in the regressions;
with only a handful of blacks, the standard errors of the
coefficients would have been very large, and the models
would have been difficult to fit.

This study should be regarded as suggestive. It brings
to attention factors affecting health behavior in
pregnant adolescents which should be included in
systematic studies done on larger samples of more
diverse populations. Those populations should be more
representative of the actual population of pregnant
adolescents.

Finally, a striking and recurrent message expressed in
various ways by the adolescents in this study is that
pregnancy was a time of intense stress and anxiety,
usually superimposed on an already stressful existance
on -the economic margin of the community. One [3
year old put it this way:

"I think the environment that you're in, that's alot of
what's important when you're pregnant. You should be
in a really good, happy environment, something that
you're content with. But if you're all uppidity and all
under stress all the time and everybody's always yelling
and everybody's always telling you - do this, do that , do
this! And you're exhausted and you've been trying to
make everything work out right and nothing seems to
match up anytime...you just feel like closing the door
and saying goodnight.” ’

Our future research interests have been directed by this
observation toward a hypothesis testing study of the
influence of stress on perinatal events and pregnancy
outcome. More complete understanding of the
influence of the biophysical as well as the behavioral
influences of stress may help to explain and more
appropriately approach the pregnancy complications of
adolescents and other groups "at-risk" and to plan
successful interventions to improve pregnancy
outcomes.

A full report of this study and further analysis of the
data is contained in a document titled "A Model of
Adolescent Perinatal Risk Behavior" prepared for the
Maternal and Child Health and Crippled Children's
Services Research Grants Program. Copies of this
report on Grant #MCR-060466-01-0 may be obtained
for a fee from the National Technical Information
Service, U.S. Department of Commerce, Springfield,
Virginia 22161.
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Table 3 .
Use of Cigarettes, Marijuana and Alcoho! Before Pregnancy
Acknowledged by Adolescents

Table l

Hospital Sample and Santa Clara County Populations:
By Age, Ethnicity, Birthweight, and

Timing of First Prenatal Visit Cigarette Smoking Frequency .
Hospital County l;l_%n(ejay qg:
Sample Populatlon) % pack/day 18%
N=93 (%) N=547 (% %-1 pack/day 14%
Age 13 & under 1 0.1 Pack/day 12%
14 3 5
15 16 16 More than pack/day 2%
{6 221; 2; Marijuana
- .7 None' 44%
Ethmcxty Rare 5%
Anglo 25 38 1/week 23%
Hispanic 62 49 1-5/week 17%
%lghc; 10 H 6-10/week 7%
Birthweight . More than 10/week 4?6
Under 2500 7.6 7. .
2501-4309 89.1 90.2 Beer and Wine u5%
Over 4310 " 3.3 2.0 Rare 29%
Timing of First Prenatal Visit L '1-5/week 2%
No care 2.2 .
1.3 mos 548 51.0 6 or more/week 2%
4-6 mos 39.7 35.0 Liquor
7-2 mos 3.3 8.0 None 65%
Missing 0:0 4.6 Rare 26%
1-5/week 8%
6 or more/week 1%
Table 2
Measures: Independent Variables in Regression Analysis
Construct Measures
Background Variables
Ethnicity
Marital Status
Age Age in Years

School enrollment
Instability of living situation

Use of birth control
Parents' substance use factor

Social Support
Parents' support

Partner/family support

Partner only support
Active support

Psychosocial Variables
Perceived stress

Future orientation

Information seeking

Baby care orientation

Quit school prior to pregnancy, during
pregnancy, or still enrolled

Moved during pregnancy.

Use prior to pregnancy )

Mother's drinking and smoking and

father's drinking and smoking

Parent accompanied in labor, visited in
hospital, girl lived with parent
during pregnancy, named parent as
source of support

Partner and/or family accompanied in
labor, visited in hospital, gave
financial support, girl still with
partner,  told partner about
pregnancy before mother

(Same as above - partner only)

Number who accompanied girl in labor

v

During pregnancy perceived frequent
moves, change of friends,
\ discouragement, boredom
Active plan for future in 2 years,
specific reference to partner and
'\ baby in future
Tgok prenatal class, hospital tour,
| gbtained written pregnancy inform-
ation on own.
Has definite child care, sick baby and
well baby plans
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. Table &
Knowledge of Substance Use on Pregnancy

CIGARETTE MARIJUANA ALCOHOL
Correct Response* 25% 14% 24%
Bad for You 18% 14% 25%
Unknown 25% 37% 26%
Incorrect Response 32% 38% 24%

* Cigarette smoking = LBW; Marijuana = effect unknown or none; Alcohol = birth
defects or LBW

Table 5

Time When Substance Use Changed
in Relation to Pregnancy

Cigarette Smoking

Prior to Pregnancy 21%

Trimester 1 56%

Trimester 2 16%

Trimester 3 7%
Marijuana

Prior to pregnancy 56%

Trimester 1 37%

Trimester 2 7%
Alcohol

Prior to pregnancy '23%

Trimester 1 77%
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TELEPHONE RISK FACTOR PREVALENGE SURVEYS

James S. Marks, Gary C. Hogelin, Jack T. Jomes,
Eileen M. Gentry and Frederick L. Trowbridge, Centers for Disease Control

Lifestyle behaviors — those adopted by
personal choice — are strongly associated with
many of the leading causes of death after
infaney. Similarly, clinical and
epidemiologic studies have linked several of
these lifestyle behaviors to serious illness.
Because of this, many of the 1990 Objectives
for the Nation regarding health and prevention
of disease target reductions in the
prevalences of selected risk factors. The
participation and contribution of State health
agencles are essential if we are to reach
these goals since programmatic efforts aimed
at risk reduction are often carried out aand/or
coordinated through these agencies. Yet,
particularly at the State level, no system
exists to enable States to develop estimates
of behavioral risk factor prevalence in their
own population or to monitor progress toward
the goals of risk reduction. Furthermore,
knowledge of the prevalence of these risk
factors in their jurisdictions will help State
health agencies decide how to best allocate
resources fer risk reduction.

This need prompted several States to carry
out surveys to determine the prevalence of
these risk factors. However, few States had
the technical expertise to design and carry
out such surveys. Furthermore, large
differences in methodology and questionnaire
design precluded easy comparisons between
States or with available national information.

Beginning in 1981, The Centers for Disease
Control (CDC) developed a short questionnaire
designed for telephone administration
concerning major behavioral risk factors.
This questionnaire was made available to
interested States along with training in
survey operations and assistance with data
processing and basic analysis. Since that
time, 27 States and the District of Columbia
have conducted surveys using the CDC
questionnaire either in its entirety or with
minor modifications.

In this presentation we will discuss
findings of behavioral risk factor surveys
both in terms of outlining the methods and
questions used and in terms of the
State—to—State variation in prevalences.
Finally, we will discuss the implications of
this variation in risk factor prevalence and
outline some directions the CDC is taking.

Methods

Because of the perceived needs of the
States for an inexpensive, relatively simple
method to gather risk—factor data, CDC chose
to use telephone interviews of randomly
gelected households much like a polling
organization would. A standard questionnaire
was developed using questions from previously
conducted national surveys such as the Health
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Interview Survey and a National Heart,, Lung, .
and Blood Institute survey. Only questions on
exercise were developed at CDC since no '
standard set of questions on this topic
existed. The basic philosophy behind the ..
questionnaire was to concentrate on actual
behaviors rather than on attitudes or
knowledge. It was purposely kept very short,
taking less than 10 minutes to complete, in
order to permit the individual States to add
questions of local interest without
overburdening the respondent. The core
questionnaire provided data that could be
compared between States

This core questionnaire provides a few
questions on the following major risk areas:
smoking, exercise, alcohol misuse (including
drinking and driving), obesity, hypertension,.
stress, and seat belt use. Basic demographic
data are included as well as appropirate
transitional wording throughout the
questionnaire. ) .

We provided on-site instruction in use of
the Waksberg method for selection of the
telephone numbers. Basically, in this method
a random sample of blocks of 100 telephone
numbers is selected from among all possible
blocks of numbers within the State. The .
actual number of blocks selected is based on
the desired sample size. The blocks, are then
screened by calling one number from the block
to determine which blocks are residential and
which are primarily business phones. Only
those blocks in which the screening call
reaches a working residential number are
retained for final sampling. This
prescreening improves the later efficiency of
the interviewers by deleting those groups of
numbers that are largely business. Next, the
actual numbers to be called are obtained from
these working blocks by randomly generating
the last two digits of the telephone numbers.
Usually it is desirable to complete three
interviews per block of 100 numbers. From
each block as many numbers as needed were
generated to yield the desired number of
interviews.

The interviewer uses a random selection
chart (based on the last digit of the
telephone number and the number of adults in
the household) to select which adult is to be
the respondent. This avoids the selection
bias associated with who answers the phone and
time of the day when the call was placed.
Finally, the number of separate phone lines in
a household is determined to permit adjustment
for the increased likelihood of selection of
households with two or more lines.

The interviews typically were conducted on
evenings and weekends. In some States, health
department personnel conducted the interviews;
in others, students; and in others,




interviewers with survey research firms were
used. Usually the interviewers were female.
Health agency personnel supervised
questionnaire editing and monitored the
interviews and survey procedures. Training in
these functions was provided by CDC staff.

Surveys in each State followed a given set
of procedures for identifying eligible
respondents and for assuring that there was an
adequate attempt to reach a respondent at each
selected telephone number. Only supervisors
could replace a number that could not be
reached or where the respondent refused an
interview. Each interviewer was periodically
monitored during interviewing and verification
or repeat calls were made on a portion of
completed calls to monitor interviewer
compliance with the protocol.

Each interview took 8-10 minutes to
complete. Considering call backs, no answers,
etc., two interviews generally could be
completed per hour of interviewer's time.

The overall response rate was 70% to 75%
after exclusion of business and nonworking
numbers. Primary reasons for nonresponse
included respondent refusal and no answer
despite repeated calls. This rate of response
is somewhat higher than that usually obtained
by private polling organizatioms.

Results

Specific findings from the State surveys
are presented in the table. First, in
response to the question, "Do you smoke
cigarettes now?", a median of 31.9% of persons
in the 28 locations indicated that they are
current smokers. The range of positive
responses was from 23.4% to 37.4% among the
States.

In general, two States with small surveys
(about 500 people) that are being compared
will need a difference in Tesponse of about 6%
to have statistically significant differences
in smoking prevalence. Thus, the differences
between States with high and low rates are
likely to be statistically significant.

To estimate obesity, persons were asked
their height and weight. Other studies have
shown that self-reporting of this type is
fairly accurate (within 0.5 inches and 1-3
pounds) when compared to objective
measurement. For this presentation, we used
120% of the figures in the 1959 Metropolitan
Life Insurance tables as our measure of
obesity. Overall, the median proportion of
persons meeting or exceeding this standard
measure of obesity was 23.4% with a range of
16.4% to 28.2%. States with the highest and
lowest prevalence are shown. Again,
differences of approximately 6% are
statistically significant when comparing two
States prevalences.

Several questions were asked to determine
how much people exercised. First,
interviewers asked respondents how often they
exercised vigorously. Responses were coded
according to the number of times the
respondent exercised per week or month and
average duration of each time. Next, the
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interviewer asked about frequency of light
exercise such as gardening, bowling and
golfing. Finally, the interviewer asked
whether work-related activity could be
characterized as light (sitting), moderate
(walking), or heavy (pushing or carrying heavy
objects). Persons who exercised vigorously
less than 1 hour per month, and who exercised
lightly less than 8 hours per month, and
whose work activity was light were considered
having a sedentary lifestyle.

Overall, the median percentage of adults
with sedentary lifestyles was 12.3% with a
range of 5.7% to 17.7%. Differences of
approximately 4% are considered statistically
significant.

Seat belt use was determined by a direct
question as to frequency of use with responses
permitted from always to never. The median
prevalence of never or seldom wearing seat
belts was 60.5% of the adults with a State
range of 41.6% to 71.1%Z, Prevalences of usage
differences that are greater than 7% are
statistically significant.

Interviewers asked a series of questions on
hypertension including when the respondent's
blood pressure was last checked, history of
hypertension at any time in the past, if the
respondent was treated for hypertension, and
whether the blood pressure was still high.

The median prevalence of those who stated
that their blood pressure was still high was
3.8% with a range of 2.0% to 6.8% among
States. For these estimates, differences of
approximately 3% are statistically
significant.

Finally, a series of questions on alcohol
misuse were asked. From the responses, the
prevalence of chronic drinking (defined as
consuming an average of two or more
drinks/day) was determined. A median of 8.3%
of the population in these States reported
chronic drinking with a range of 3.3% to
14,5%. Differences between States are
significant if they are greater than 4%.

An estimate of acute or binge drinking was
derived by asking respondents if at any time
in the past 4 weeks they had drunk five or
more drinks on an occasion. The median
prevalence of persons who admitted to drinking
five or more drinks on an occasion, one or
more times in the last 4 weeks was 22.5% with
a range among the States of 7.8% to 30.5%. A
difference of between 5% and 6% is
statistically significant.

Interviewers also asked respondents how
often during the past 4 weeks they had driven
after perhaps drinking too much. This
obviously subjective measure probably has a
built~in bias toward underreporting; yet,
surprisingly, a median of 5.2% of adults
admitted to this. The range among States was
from 1.9% to 10.3% with a difference of
approximately 3% being statistically
significant.

Discussion
Lifestyles vary greatly according to sex,
age, education, and other factors. Many of




the States have examined their individual
surveys with regard to these demographic
factors. Analyses such as these will help
them target high-risk populations for
intervention. This is an important first step
for developing effective prevention programs.

These surveys demonstrate the feasibility!
of obtaining State-specific estimates of the
prevalence of behavioral risk factors using
telephone survey techniques. Furthermore, the
relative ease and low cost of telephone
surveys has permitted States to use the
technique for programmatic purposes. Several
States have assisted local health agencies in
conducting surveys to provide base—line
information before the initiation of local
intervention projects.

Telephone surveys have several
disadvantages, however, when compared to
personal interviews. Telephone interviews
usually have a higher refusal rate. While
these States surveys had relatively low
refusal rates for this survey technique,
refusal rates were higher than those for
personal interview techmiques. Also, not
everyone has a telephone and the population
that is without a phone is clearly different
from that which has one. Those persons
without phones are likely to be at higher risk
for many illnesses and health problems of
interest. However, in the United States
overall about 93% of households have a
telephone.

Finally, an important question concerning
telephone surveys is their reliability. How
accurately people will respond over the phone
is largely unknown. Evidence, where it
exists, has been conflicting. Some authors
have shown relatively lower rates of
undesirable behavior when telephone surveys
are used. Others have suggested that the
anonymity of the telephone interview process
leads to slightly higher rates of reporting
undesirable behavior.

Despite these disadvantages, we believe
that the advantages make this an attractive
technique for obtaining important health
information that is otherwise difficult to
determine. These advantages are: 1) the
extremely low cost — these surveys can be
completed for less than $3,000 in direct
costs; 2) the ease of administration because
all interviewing is carried out centrally, and
3) the short time needed for completion — -
the actual interviewing for a typical survey
can be completed in about a week.

Comparison of the State data demonstrates
several points that we would like to
emphasize. First, and most importantly, there
is substantial State—to-State variation in the
prevalence of these risk factors. These
differences obviously have important
implications for later rates of
health-related outcomes. Accordingly,
individual States could and should come to
different conclusions regarding which risk
factors should be the highest priority for
intervention efforts. National estimates
alone are not adequate for setting priorities
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in State jurisdictions.

The presence of data from other States,
especially neighboring ones, can help provide
estimates of what levels of risk reduction are
feasible. States with low values can become a
standard by which others measure themselves -
much like the United States compares itself
with the Scandanavian countries in the area of
infant mortality. With repeated surveys,
States can follow their trends in prevalence
and their progress toward 1990 goals.

Because of the rapid acceptance of the use
of telephone survey methods by State health
departments and the continuing need for the
States to monitor the trends in prevalence of
these risk factors, CDC is establishing a
mechanism for coordinating on—going State
surveillance of these behaviors similar to the
assistance CDC provides in the coordination of
surveillance of infectious illnesses.

This surveillance system will use the
telephone interview technique. It has the
important advantage of being flexible enough
for individual States to include additional
specific questions about behavioral risks
already covered or about other areas of
interest.

This system has the potential to stimulate
greater efforts aimed at the prevention of the
major causes of premature death and disability
in the United States. By working with the
State health agencies we hope that local
concern will become as great about the rate of
smoking as it is about measles; that people
will become as supportive of exercise programs
as they are of immunization programs, and as
worried about alcohol misuse as they are about
influenza epidemics.

PREVELANCE OF SELECTED BEHAVIORAL RISK FACTORS
IN 27 STATES AND DISTRICT OF COLUMBIA

RISK FACTOR MEDIAN (%) RANGE (%)
Current Smoker 31.9 23.4-37 .4
Obesity 23.4 16.4-28.2
Sedentary Lifestyle 12.3 5.7-17.7
Seldom or never
Seat belt use 60.5 41.6-71,.1
Known Hypertension
Still Elevated 3.8 2,0-6.8
Chronic Drinking
(>2 drinks/day) 8.3 3.3-14.5
Acute Drinking
(>5 drinks at one
time in last month) 22,5 7.8-30.5
Drinking and Driving 5.2 1.9-10.3




MANAGEMENT AND EVALUATION OF A LARGE SCALE HEALTH PROMOTION PROJECT IN THE PUBLIC SECTOR

Kirby L. Jackson, School of Public Health, University of South Carolina
Zora T. Salisbury, Jennie J. Kronenfeld, Keith E. Davis, Steven N. Blair

Health promotion and health behavior modi-
fication is becoming an increasingly important
aspect of total health care. The benefit of
convincing America to adopt healthier Tifestyles
has become widely accepted, based on the Lalonde
Report (1) in Canada and the Healithy People Re-
port of the U.S. Surgeon General (2). These
papers emphasize the role of 1ifestyle factors
in contributing to illness and mortality. In-
terest in and impact on behavior has come from
two directions: (1) the public health community,
especially in a variety of public health ori-
ented campaigns - antismoking, safety through
seatbelt use, responsible use of alcohol,
dietary changes, blood pressure intervention;
and (2) a harder to document, more individually
oriented emphasis on preventive health practices
and behavior change exemplified through concerns
about nutrition, weight control, cigarette smok-
ing and exercise. Additionally, lay organized
groups concerned with alcohol abuse, home child-
birth and faith healing have become more promi-
nent. The rapid increase in organized and
individual physical fitness activities are one
cogent example of a reservoir of self help
energy that exists within the population.

As an outgrowth of individual interest and
observed success in clinical and community
studies and as a response to economic conditions
within industries (specifically rising health
insurance costs), American businesses and
industries are showing increased interest in
employee health promotion programs. Some in-
dustries view such programs both as fringe
benefits for employees that have intrinsic
appeal and as benefits that have the potential
of increasing worker productivity and decreasing
worker health -insurance costs. The implementa-
tion of health promotion in industry is a sal-
ient trend in American business in the 1977-
1982 period. Of the seventeen programs des-
cribed in Parkinson (3), all but two started
recently. ‘

In this paper, we describe a health promo-
tion project being conducted with state employ-
ees 'in a two county metropolitan area in
Columbja, South Carolina. We describe first the
initial design of the program and the overall

"plan for delivery of interventions. One focus
in this discussion will be the interrelation-
ships among 'staff from the three state agencies
involved in planning and developing the project
(the Office of Health Education of the State
Department of Health and Environmental Control,
the University of South Carolina and the
Division of State Personnel). The importance of
employee volunteers as planners and participants
in implementing the project is also emphasized.

The overall evaluation strategies are de-
scribed with emphasis on the development and use
of questionnaires, data management, and other
external methods for evaluating the outcome of
the program. In addition, two questionnaires
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used internally to evaluate organizational ef-
fectiveness and efficiency are described. These
questionnaires were administered to project
staff, group leaders and volunteers involved
with the presentation of the project.

Carolina Healthstyle - Project Organization

Carolina Healthstyle is an ambitious project:
that began in July, 1982. It is funded through
the Insurance Section of the South Carolina Divi-
sion of State Personnel and represents a three
year commitment to provide support for develop-
ment of programs designed to stimulate the
adoption and maintenance of positive health be~
haviors of approximately 20,000 state employees
in the Columbia metropolitan area. With amodest
budget of 100,000 doliars per year, the project
is implementing a comprehensive worksite health
promotion program that encompasses stress manage-
ment, nutrition and weight control, exercise and
physical fitness, alcohol and drug abuse,
special women's health issues, and safety and
accident prevention.

The funding of the project is somewhat
unique in that there is no dependency on the
usual sources of funds for programs for public
empioyees, i.e., state or federal government.
Rather the funds for Carolina Healthstyle were
approved by South Carolina Budget and Control
Board from the portion of insurance premiums set
aside for administration of the health insurance
program for state employees. Since the monies
are independent of the state agency funding and
allocation process, the project is not held
hostage to the vagaries of political interest or
the uncertainty of the block grant process.

Three separate organizational units set
policy for the project: The Division of State
Personnel, The South Carclina Department of
Health and Environmental Control, and the School
of Public Health, University of South Carolina.
Together, representatives of these units set the
goals and objectives and deal with issues relat-
ed to the overall project, while certain tasks
allocated to specific employees of the various
agencies. The Division of State Personnel is
responsible for overall policy coordination
through its dual role as both a funding source
and project participant and because of itsdirect
contact with the Budget and Control Board. The
project coordinator is administratively Tocated
in the Division of State Personnel. She acts as
the contact person for the individual agencies
and helps them organize the promotion and aware-
ness phase of the intervention.

The Office of Health Education of the
Department of Health and Environmental Control
(DHEC) and the University of South Carolina (USC)
are responsible for project implementation and
evaluation. The program development coordinator
and most of the graduate assistants work in the



implementation of dintervention programs. Uni-
versity faculty are members of the expert groups
described below. The co-principal investigators
who are part of the Management Task Force direct
the research and. evaluation component of the
project. Data collection and management is also
handled through the University under the direc-
tion of the project biostatistician. The organ-
ization chart for the project is shown in Figure

Figure 1
Carolina Healthstyle

Organization Chart:

| BUDGET & CONTROL BOARD |

POLICY COMMITTEE

|
[ MANAGEMFNT TASK _FORCE |

|
PROJECT COORDINATION

State Personnel Div.

]
PROJECT IMPLEMENTATION
" AND EVALUATION

DHfC and _USC

|
DESIGN AND EVALUATION |

|
PROGRAM DEVELOPMENT

|_QUESTIONNATRE DEVELOPMENT |

DATA MANAGEMENT
AND
DATA ANALYSIS

In practice, management and specific direc-
tion of the project is through the Management
Task Force containing representatives from USC,
DHEC and State Personnel. This small group
meets regularly to set goals and to monitor prog-
ress on the project. The project coordinator
from State Personnel and the Program Development
administrator both are members of the Management
Task Force and thus communication is kept open
between the different groups. Once policy is
set, and after the Management Task Force has
received possible effects of a policy or proce-
dure, the co-principal investigators implement
the procedure either through the Design and
Evaluation group centered mainly on the USC
campus or through the Program Development group
based at DHEC. These groups develop the actual
programs to be implemented.

This management system is complex but with
find tuning as the project develops it is
proving workable. Problems do occur. Different
groups can have substantially different under-
1ying goals for the project so it is extremely
important that there be clear understanding and
agreement on the priorities, interest and direc-
tion. A major strength Ties in the inclusion
of individuals with different backgrounds and
goals into a single project useful for research
purposes and for delivery of a health promotion
program. - The diversity in background and per-
spectives of the organizers of Carolina Health-
style adds a strength and comprehensiveness to
the program that would not be available other-
wise.
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PROGRAM DEVELOPMENT
ADMINISTRATOR

EXPERT GROUPS |

Program Design

There are over eighty state agencies with
offices in the two counties involved in this
study. Organization of these eighty agencies
for evaluation and intervention was complicated.
Some large agencies are located at multiplesites
and, in other cases, a large building might con-
tain several agencies. Interventions were
offered on a site-wide basis since individual
agencies were often too small to support an in-
dividual program and, in addition, if treatment
and control agencies were located in the same
bujlding, contamination by diffusion could occur
confounding the evaluation results.

The first steps in agency contact were to
send an announcement of the project to each
agency director. A letter of support from the
Governor was sent to all agencies describing the
project and requesting that each directorappoint
an agency liaison person to Carolina Health-
style. This 1liaison was to function as a con-:
tact between the agency and the ‘project office.
This individual also was to lead an agency based
committee that would maintain and coordinate
activities at the agency. These liaisons were
invited to a day Tong conference with speeches
by members of the project and by a representa-
tive of the Governor's office. Displays and
demonstrations organized around each of the in-
tervention areas were also given.




The design for the intervention programs
proposed several phases in each site. First, a
promotion phase was conducted. This included a
promotional seminar at lunch time in which the
concept of health promotion was discussed, a
film entitled "The Wellness Revolution" was
shown, and a general discussion of the concept
of Carolina Healthstyle was presented. In the
following weeks, short presentations (30-45
minutes) on each health promotion activity were
given as a means of encoutraging participation
in comprehensive intervention programs on 1life-
style change. Another general promotion activity
was the opportunity for all interested employees
to take the Health Risk Appraisal (HRA) Questjon-
naire (developed by The Centers for Disease
Control in Atlanta). The results were returned
to the individual and interpreted by a staff
member of Carolina Healthstyle.

The next phase of the project included
more comprehensive intervention courses develop-
ed by the expert groups. Group activities were
presented in the intervention agencies by project
staff and expert volunteers. Table 1 gives a
summary of individual contacts in spring 1983
and participation in a representative state
agency. Table 2 shows the more expanded 1ist of
long term programs available in the fall 1983.

. Table 1
Participation in Carolina Healthstyle Program
at one State Agency

Total individuals in the agency-{96)

Activities # Participants

Wellness Revolution Movie 20 Promotional
Activities

Health Risk Appraisal 31 _

Nutrition Seminar 12

Weight Control Seminar 14

Stress Seminar 15

23 area oriented
programs
Exercise Group 20

Stress Groups (2)

Walking Group 6 spinoffactivities
Running 2
Aerobics 12

A cadre of expert volunteers recruited
from the University, the Department of Health
and Environmental Control and other health
oriented groups such as the Commission on
Alcohol and Drug Abuse is an important part of
the project. The goal was for experts in each
of the intervention areas (such as smoking,
nutrition, fitness, etc.) to act as Program
Planners and Evaluators. Volunteering was made
attractive by several means: (1) these expert
groups were given major responsibilities and
control in diagnosing needs and developing in-
terventions; (2) support was provided in terms
of computer searches, articles, graduate re-
search assistant time and Timited funds to
purchase materials and supplies to support the
interventions; and (3) in addition, research
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plans and student projects and theses were en-
couraged as activities of the expert groups.
This original group of volunteers had approxi-
mately 75 people in the various intervention
areas.

Table 2
Scope of Activities in Two Sites
Activity Frequency Duration
Site 1
Aerobics 2 per week 6 weeks
Walking 2 per week 6 weeks
Nutrition/Weight 1 per week 6 weeks
Control
Smoking Cessation 1 per week 6 weeks
Co-op Buying 1 meeting
Health Fair 1 meeting
Site 2
Weight Control T per week 6 weeks
Walking 1 per week 6 weeks
“Diplomatic 1 meeting
Approach
to Smoking"
Health Risk 1 administration
Appraisal
Health Risk T meeting
Appraisal
Interpretation
Stress Management 2 per week 6 weeks

Evaluation Design

A quasi-experimental design was considered
the most appropriate for evaluation of the
project. The 24 program units described earlier
were grouped into three categories. These
three groups will be selected in turn for re-
ceipt of the intervention. This multiple-base-
line approach provides a comparison group for
evaluating possible changes in treatment
agencies relative to control agencies. Studies
of this type virtually preclude random assign-
ment of either agencies or individuals. For
example, employees in the same office or agency
in the same building should not be assigned to
treatment and control groups since contamination
would result. In addition the Togistics of
presenting the health promotion program required
starting in phases in specific sites.

The importance of evaluation of Carolina
Healthstyle was recognized from the inception
of the project. There were three main goal
areas in which evaluation was considered
possible. These were (1) that such health
promotion programs may change attitudes, beliefs
and knowledge; (2) to demonstrate that through
the delivery of worksite health promotion pro-
grams, it is possible to change health behav-
iors in selected areas; and {3} to demonstrate
effects on external factors siuch as job absen-
teeism or on utilization and costs of health
insurance or health care. Three main evalua-
tion methods were planned: (1) use of question-
naires to examine need, participation, and



behavior change of individuals in the project;
(2) use of Blue Cross/Blue Shield recovrds to
examine costs and types of claims; (3) use of
state personnel records to examine absenteeism.
In order to analyze behavior and attitude change
in the many specific areas within the scope of
the project, quest10nna1re and survey approaches
were selected as the main evaluation method.

We will also examine both Blue Cross/Blue Shield
records and personnel records, however we do

not expect to see easily interpretable results
from this since effects on actual health costs
or abseenteeism are not expected to be dramatic
in the short term.

The questionnaire and survey approach was
incorporated into the quasi-experimental design
through two separate components (1) a core
questionnaire administered initially to a .
stratified random sample of 10% of the state
employees in a region and which is administered
periodically to those who receive it initially
and to a new random sample. (2) A set of
specific area oriented questionnaires adminis-
tered either to an additional random sample in
selected agencies or specifically to-those
individuals participating in a given inter-
vention. The core questionnaire is used to
measure the averall effects of the program
while the area oriented questionnaire is in-
tended for the measurement of behaviors and
practices within one area of health promotion.

The core questionnaire is a twelve page,
machine readable questionnaire. It was designed
to measure aspects of basic health and well-
being with emphasis both on practices and knowl-
edge and attitudes. It was developed through
cooperative actions of members of all the expert
groups who submitted questions or sets of
questions on each area of interest. These were
reduced through the actions of a questionnaire
committee who worked to eliminate redundant
questions but..kept questions from each inter-
vention area, to help évaluate specific inter-
ventions. The questionnaire is broken down in-
to sections as follows:

(1) General Information: containing questions
about demographic characteristics of the
respondent -and family.

(2) Personal Health: containing questions
examining health attitudes and practices.

(3) Personal Health Knowledge: containing
questions examining knowiedge of various
aspects of health practices.

(4) Stress: containing questions that could
be used to construct several different
indices of stress including a work stress
index.

(5) Personal Health Attitudes and Opinions: a
series of statements about health and
health attitude with a agree-disagree
scale for response.

(6) Personal Relationships: containing
questions_concerning social relationships-
and social support.

(7) Personal Health Intentions: questions on
satisfaction with characteristics relevant
to health (such as weight) -and whether
individuals intend to change the charac-
teristic or not.

99

{8) Personal Health for Women: containing
questions on issues specific to women's
health such as breast self examination and
pregnancy. .

The core questionnaire has a planned administra-
tion schedule shown in Figure 2.

Figure 2
Administration of Core Questionnaire

February-March 1983 ]
Core Questionnaire in intervention sites (10%
Random Sample)
February-March 1983
Core Questionnaire in control sites (10%
Random Sample)
March-December 1983
Intervention in first group of 8 sites
February-March 1984
Core questionnaire in original 10% sample and
10% new sample from population
March-December 1984
Intervention in second group of 8 sites
February-March 1985
Core questionnaire in original 10% samp]e and
5% new sample from population
March-December 1985
Intervention in final sites
February-March 1986
Core questionnaire final administration
Original 10% sample

The repeated test on the same individuals
is the most effective of determining actual
change and, in addition, this structure makes
it possible to examine relationships among the
variables on the questionnaires to determine if
there 1§ an underlying pattern to any changes.
The addition of a new random sample at several
time periods allows examination and adjustment
for any effect of the test as a behavior modifi-
er in itself. This effect is not expected to be
significant since the results on the core ques-
tionnaire are not returned or interpreted to the
individuals who take it.

The important comparisons will be the
changes observed between individuals in sites
where Carolina Healthstyle presented a program
and those sites where it did not. In addition
the longitudinal aspect of the administration
structure allows examination of residual effects
after the initial intense intervention program,
since agencies in phase I will have almost two
years before the third administration of the
core questionnaire.

At project headquarters questionnaires were
edited for correctness and then sent on for key-
punching (in the case of early questionnaires
not machine readable) or entry through an opti-
cal scanner (for the machine readable question-
naire). At the same time, one of three codes
was attached to a computerized 1isting of the
individuals in the sample. These codes indi-
cated the followup status: .1 = filied out
questionnaire, 2 = refused to fi1l out question-
naire, do not followup, 3 = questionnaire not
filled out, followed up. Questionnaires with
status = 3 were followed up, either withanother




group administration of the questionnaire or by
sending the blank questionnaire to the Tiaison
person in the appropriate agency with instruc-
tions to deliver it to the indjvidual. These
were then to.be returned by mail to project
headquarters. Overall response rate on this
questionnaire was 64 percent, less than we
desired but nevertheless adequate for examining
for changes over the period of the study.

Logistically, the administration of the
questionnaire throughout the state agencies was
difficult. A 10% random sampie of individuals
stratified by agency was generated using
computerized records from the Divisijon of State
Personnel. Name, agency and social security
number were given on a tape to the project
biostatistician. These were coded with a
sequence number which was Tinked to social
security number in the computer files. This
number was used on the questionnaire to ensure
privacy since there were questions that con-
cerned possible sensitive areas such as sexual
or drinking behavior.

In larger agencies it was decided to have
group administration of the questionnaire.
Arrangement for space and for contacting indi-
viduals in the sampie from that agency were
made by the volunteer 1iaison person in the
agency. Time off during working hours were
allowed for individuals taking the question-
naire. The actual administration of the core
questionnaire in the larger agencies was handled
by two graduate assistants who described the
questionnaire to the group, distributed the in-
formed consent form and a questionnaire and
remained and collected the questionnaires when
all were finished. The questionnaires were
field edited as they were collected to eliminate
glaring errors or problems due to misunderstand-
ing the questions or the procedures for filling
out the questionnaire. Often it took more time
than expected to administer the core question-
naire and occasionally individuals would be
given an envelope and asked to mail the ques-
tionnaire to project headquarters. In agencies
with Tess than 10 people in the random sample,
questionnaires were given to the volunteer
Tiaison with a mailing envelope for returning
the completed questionnaire to the project, and
the Tiaison distributed the questionnaire to the
individuals in the sample, collected, and re-
turned them.

The area specific questionnaires were de-
signed by individuals interested in the spe-
cific intervention area and ‘thus were. shorter
and more specific. Since these were used in
much smaller quantities machine readable
versions were not developed though some used
standard machine readable answer sheets. These
questionnaires-are used to examine the effects
of an intervention program in a specific health
promotion area. A before and after design was
implemented for all groups, however, latitude
was allowed in the actual administration proce-
dures and in the choice of populations to be
examined. Efforts were made to standardize
the administration of these questionnaires but
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sampling on a population basis was impractical
and introduced too great a burden on the agency
Tiaison person and employees. Possible adminis-
stration procedures varied from that of the women
health group which used a mail administration to
a 20% random sample of women in the sites of
interest to that of the stress management group
which gave a before and after questionnaire only
to those participating in the stress management
interventions. Except for the Women's Heaith
area, limited population conclusions can be
drawn since the questionnaires are given only to
those participating in a given program. However,
the before and after comparisons allow estima~
tion of the effects of an intervention program.
This is especially useful when more than one
type of intervention program is used for the
specific health area.

The stress questionnaire contained a series
of statements with a Likert scale for agreement
or disagreement by the respondent. Sections
included personal stress, work stress and
personal resources. This questionnaire was
given to participants in stress management
groups before and after the group. Different
modes of stress management groups were compared
using the questionnaire to evaluate the effec-
tiveness of the program.

The women's health questionnaire investi-
gated practices related to areas of specific
interest to women such as breast self exami-
nation and education about and attitudes toward
it. This questionnaire was administered to a
random sample of women in agencies where a
women's health education program was to take
place. The questionnaire will be readministered
at the end of the program.

The exercise questionnaire contained sever-
al sections: knowledge, opinions and attitudes,
motivation, physical behavior, personal health
intentions and a small section on demographic
information. This questionnaire was designed
to measure both changes in behavior and changes
in attitudes and knowledge about exercise and
its effects. This was administered before and
after the exercise program.

The questionnaires discussed above allow an
estimate of changes in attitudes and behavior
both in the overall population through the core
questionnaire and in a specific intervention
group through an area oriented questionnaire.
However, in monitoring the project, internal
process evaluation is also critical. It was
felt that, in addition to the usual progress
reports and Tists of task accomplished a
detailed analysis of relationships among the
key project personnel (paid staff plus volun-
teers) and agency liaisons was critical.

Using questionnaires based on Popov's model of
organizations and organizational climate (4),
the key personnel and agency 1iaison individuals
were surveyed three times over the first six
months of service delivery to allow a picture
of organizational effectiveness. The questjon~
naire used for this internal process survey had
two forms, one for project personnel and a




second for agency liaisons. These question-
naires contained specific questions relating to
the interactions between project staff Tiajsons
and agency personnel. Due to the repeated
nature of the questionnaire they were very use-
ful in pointing up areas where change was
needed and in evaluating the effects of internal
project changes.

Record Linkage and Data Base Management

The number of different foci of the project
made data management a complicated procedure.
The core questionnaire was managed and adminis-
tered under the direction of the céntralized
data management group lead by the biostatis-
tician. The administration of the area specific
questionnaire was less centrally controlied and
the data management group often received com-
pleted -questionnaires without having given
substantial input in their development or
administration. Separate data files are main-
tained for each type of questionnaire. Requests
for tables or analyses are submitted by project
staff. These are approved by the biostatis-
tician and graduate assistants who are familiar
with the specific data sets then run the
required analyses.

For confidentiality purposes, all question-
naire results are kept separate from any direct
identifying information on the individual.
However, code numbers that can be used to Tink
the questionnaire are kept on the file and a
separate file Tinking social security numbers
and code numbers is kept. This allows linkage
of questionnaires over time, and if desired by
an area group and if they collect social security
numbers, the file for the core questionnaire can
be searched for individuals participating in a
specific intervention.

Problems develop occasionally due to lack
of communication between the expert groups who
design and administer the area specific question-
naire and the data analysis headquarters. The
point of view and the desires of the area ori-
ented individuals may be different from that of
the overall project. For instance some area
groups have collected social security numbers
on the participants and other have not. This
is reasonable in the context of a health
promotion program but makes 1inking of records
on an individual impossible. Some of these
problems are due to Tack of resources to collect
and enter the data and others to lack of under-
standing of the possible usefulness of the
information. A reasonable goal would be to
have a set of files on each questionnaire
Tinkable by individual between all the dif-
ferent questionnaires. However, this is a
difficult task given the scope and diversity
of the project.

Another reason to keep files with social
security number linkages possible is to allow
examination of personnel files and Blue Cross/
Blue Shield records as related to participation
in Carolina Healthstyle. While access to the
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files at an individual Tevel is possible andmay
be done in examination of the results of the
core questionnaire, other analyses of the
effects of Carolina Healthstyle on absenteeism
and health insurace claims will be performed
only on an agency wide basis.

Conclusion

Carolina Healthstyle presents a comprehen-
sive health promotion project in the pub]ic
sector. Strengths of the project are in the
communication among different areas of state
government, Divisjon of State Personnel, Depart-
ment of Health and Environmental Control and
the University of South Carolina. This.com-
munication has allowed the development and |
implementation of a large scale program. The
support from State Personnel has allowed entry
into the agencies and time during work hours
for administration of the core questionnaire
and some time for the Carolina Healthstyle work
of the volunteers, Tiaisons in the agency. The
Department of Health and, Environmental Control
has worked in developing and administering
intervention programs and along with the Uni-
versity of South Carolina has encouraged the
development of a monitored project with a
strong research component.
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IDENTIFYING AND MEASURING PROGRESS TOWARD HEALTH PRiQRITIES:
THE YEARS OF LIFE LOST TECHNIQUE

Susan A. LeBallly, Janet D. Perloff, Phllllp R. Kletke,"

John P. Connelly, & Peter Budetti, American Academy of Pediatrics

I'd like to tell you about some work we've
been doing with a measure of years of life lost.
We think it. can be useful when developing prior-
ities for preventive efforts. - A measure which is
sensitive to the age at which death occurs may
help to establish health priorities and measure
progress towards their.dimprovement. A measure of
years of life lost expresses deaths in terms of
the difference between the age at death and a
preselected "expected. age at death." It is easy
to calculate and requires only readily available
mortality statistics. This paper describes how
to calculate years of life lost, how its implica-
tions differ from the death rate's, and examines
the limitations imposed by the way mortality data
is catepgorized, using both national and local
data.

The concept of years of 1life lost is not
new, but has received little use in the United
States until recent years. As early as 1950,
Haenszel proposed measuring the amount of life
lost when establishing health priorities.l 1In
1965, Stickle responded to the President's Com-
mission on Heart Disease, Cancer, and Stroke by
demonstrating the substantial loss of years of
life due to infant mortality, accidents, and
other violent deaths.?2 More recently, Kleinman
advocated the use of a years of life lost measure
in state and local health planning.3 Last year,
CDC began reporting a measure of years of life
lost in the Morbidity and Mortality Weekly
Regort.4
Computing the Years of Life Lost

A years of life lost measure simply calcu-
lates the number of years between the age of
death and a preselected end-point. The index
then is' the sum of the nuwber of deaths in each
age category (Di) weighted by the number of years
between the midpoint of the age category and a
cutoff age (Pi):

(1) Years of Life Lost Z;_ Pi Di.

While the concept bf years of life lost is
simple, the selection of the begin~point and the
end-point greatly affect the findings. The first
year of life has frequently been omitted in order
to_avoid giving heavy emphasis to infant deaths.

> Similarly, deaths in the population over 65
or 70 have been excluded by different research-
ers.4»?» '

Our analysis differs from most previous
studies by measuring the potentially productive
years of life lost. We wanted to include deaths
under the age of one because we felt it illogical
to ignore infant death in a discussion of pre-
mature death. We used the age 70 rather tham 65°
as the cutoff age since many people in the 65-69
age category are still economically active. The
cutoff age could be extended to 75 or even high-
er, but this may introduce methodological prob-
lems since the precise cause of death among the
elderly is often difficult.to determine.

In our analysis, the deaths,of children un—
der the age of 15 are weighted with the loss of
productive years, which we have defined as the
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ages 15 to 70 As the second equation shows, Pj
equals the difference between 70 and the midpoint
of the five-year age category for individuals
over 15, and 55 for children under 15. The value
of P; is zero for_ deaths at ages 70 and above.

’ (2) PPYLL = 3; 55 Di for i & 15

=24 Pi Di-for 151470

As the third equation shows, we age-~standardized
the rate of potentially productive years of life
lost since differences in the rates for two pop-
ulations may be partially attributed to differ-
ences in their age distributions. !
(3) Age-standardized
rate of PPYLL =) PiDiKi x 1000
N

Where Ki is the adjustment factor based on
the population. We have examined years of life
lost on two data sets: mnational 1979 mortality
data and Chicago 1981 data. The national data
reported deaths by 5-year age categories, race,
and sex. The Chicago data reported deaths bv
ICDY9 code, age, race, sex, city, and community
area.

Ranking Causes of Death

The measure of potentially productive years
of life lost gives a different emphasis to vari-
ous causes of death (See Figure l). Accidents,
suicide, and homicide represent a larger propor-
tion of years of life lost than their proportion
of deaths. Accidents are responsible for one-
fifth of all years of life lost. On the other
hand, heart disease accounts for 38% of all
deaths, but represents only 177% of years of life
lost. Similarly, cancer and cerebrovascular dis-
ease represent a higher proportion of deaths than
they do years of life lost.

neat 1

% DISTRIBUTION, LEADING CAUSES OF DEATH

BY NUMBER OF DEATHS AND PPYLL, U.S. 1978
1 PERCENT

38

NUMBER OF
CEATHS

PPYLL £
(277774

28 -

HERT pIS. CANCER CEREBROV ~ ACCIDENTS  SUICIDE

.y CAUSE OF DEATH

HOMICICE

Ranking the leading causes of death also
shows the change in emphasis (See Table 1). When
standard death rates are the measure, heart dis-
ease, cancer, and cerebrovascular diseases are
the three leading causes of death in the United
States for people over one year of age. With




potentially productive years of life lost, how-
ever, accidents are the largest cause of life
lost among people 70 and younger. Cancer ranks
second, and heart disease, the leading cause of
death using death rates, is the third leading
cause of years of productive life lost.

TAKLE |

TEN LEADING GAUSES OF DEATH
RANKED BY NUMBER OF DEATHS AND. PPYLL

Cause of death

Rank -
Deaths  PPYLL

Heart disease

Cancer

Cerebrovascular disease

Accidents

Chronic obstructive
pulmonary disease

Preumenia and influenza

Diabetes mellitus

Chronic liver disease and
cirrhosis

Atherosclercsis

Suicide

Cortain conditions in the
perinatal period - 4

Homicide —* S

Congsnital abnormalities - 7

S WN -
- N W

Nowm
et
=

= O o
1
*

g - 6

*Not rated among top ten causes
for this measure.

Since accidents result in such a great loss
of years, we may want to examine the impact of
different types of -accidents. Motor vehicle ac-—
cidents result in 61% productive years lost in
accidents, but represent 51% of accidental deaths.
Falls, on the other hand, result in 3% of produc-
tive years lost in accidents and 127 of acciden-
tal deaths. Drowning, poisoning, and firearms
accidents result in a slightly greater loss of
productive years than number of deaths.

Years of life lost rates, just like age-
standardized death rates, can be used to identify
subpopulations at risk for different causes of
death. The two do not produce the same results
when subpopulations are at risk at different ages.
Looking at deaths from motor vehicle accidents,
as shown in Figure 2 the ‘striped bars here indi-

FIGRE.2

A ACCIUENT DEATHS DUE T0 MOTOR VEHICLES

NUMBER OF EATHS AND PRYLL, WS, 1979

;L

7771

] ;7
3

WHITE MALE

VHITE FEMALE

NV FEMALE
" RACE-SEX GROUP .
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cate that white females and, to a lesser extent,
white males experience a greater loss of life
than death rates would indicate. Cancer results
in more years of life lost for white females, but
fewer years of productive life lost for all other
groups (See Figure 3). From this, we would con-
clude that white females are particularly at risk
for premature death due to cancet.

FIGIWE 3

% DEATHS DUE TG CANCER
BY MPEER OF DEATHS A0 FPILL, LS. 1079
PERCENT

s
W E
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,

WHITE FEMALE N MALE
RACE-SEX GROLP

WHITE MALE N¥ FEMALE

Examining race and sex differences in years
of life lost, we found that males are more likely
to lose productive years of life to auto acci-
dents, other accidents, homicide, suicide, and
deaths due to firearms, as well as drowning,
fires, poisoning, and falls (See Figure 4). Non-~
whites have a higher risk for premature death due
to homicide, firearms, and perinatal conditions
as well as falls, poisoning and fires. Whites
are at greater risk for premature death due to
auto accidents and suicide.

et &

PPYLL RATE FOR VARIOUS CAUSES OF DEATH

BY RACE & SEX, UNITED STATES, 1978
PPYLL RATE

22

HOMICIDE SUICIDE
CAUSE. OF DEATH

MY ACCIDENTS OTHER ACC.

While we cannot empirically state that in-
come level predicts the risks to a population,
factors related to low income such as poorer
housing, less parental safety educatiom, living
in areas with high rates of criminal victimiza~
tion and lack of access to preventive medical
care may be more common among nonwhite families.
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Examining potentially productive years of
life lost draws attention to the amount of life
lost in accidents, homicide, suicide, and peri-
natal or congenital conditioms. We began to re—
alize that conditions which have a strong connec-—
tion to the individual's lifestyle, or social
environment result in a greater loss of produc-
tive years than do conditions with a strictly
biomedical origin.

To briefly summarize, a measure of years of
life lost can be used to: 1) identify the lead-
ing causes of premature death, 2) to examine sub-
sets of causes which contribute to premature
death, and 3) to identify subpopulations at par-—
ticular risk for different types of premature
death. The years of life lost analysis also dem-
onstrated the greater impact of causes of death
which have a strong relationship.to the environ-
ment, social structure, and individual lifestyle.

We recently obtained 1981 Illinois mortality
data to examine productive years of life lost in
Chicago, as an example of what local planmers
might learn from such an analysis (See Figure 5).
While the leading causes of death are the same,
their ranking differs from the national. Let me
remind you that our data came from two different
years and are not strictly comparable.

POTENTIALLY PRODUCTIVE YEARS LIFE LOST
© CHICAGO, 1981 & UNITED STATES, 1979

PPYLL RATE
18.8

28
CHICAGO

U5 15
[LLLA

4.5
4.1
31 3228

HEART DIS. CANCER HOMICIDE PERINATL ACCIDENTS LIVER CONGENITL SUICIDE
CAUSE OF DEATH

Heart disease is the leading cause of life
lost in Chicago, followed by cancer, homicide,
perinatal conditions, accidents, chronic liver
disease, congenital disorders, and suicide. Re-
member that accidents are the leading cause of
life lost nationally, followed by cancer, heart
disease, perinatal conditions, hom1c1de, and
suicide.

Chicago's lower ranking of accidents is due
to a substantially lower rate of years of life
lost for motor vehicle accidents, a trend which
does not hold for other accidents. The greater
impact of heart disease in Chicago appears to re-
sult from the racial composition of the city.
When we examine race-specific rates, we find the
rate of years of life lost due to heart disease
among nonwhites is 20 per 1,000 population in
Chicago and 19 per 1,000 in the United States
(See Figure 6). Nonwhites in Chicago tend to
have years of life lost rates similar to the na-
tional, while whites in Chicago have a higher
years of life lost rate than do whites in the
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nation for heart disease, cancer, homicide, peri-
natal conditions, and chronic liver disease.

PPYLL RATES FOR WHITES AND NONWHITES .
CHICAGD, 1881 AND UNITED STATES, 1979
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As Figure 7 shows, Chicago males lose more
years of productive life to heart disease, homi-
cide, accidents, and firearms. Homicide is the
leading cause of years of life lost among non-—
white Chicago males, followed by heart disease,
cahcer, and accidents. Heart disease is the
leading cause of years of life lost for white
Chicago males, followed by accidents, cancer,
and homicide. For both white and nonwhite
Chicago females, cancer, heart disease and peri-
natal conditions are the leading causes of pre-
mature death. Homicide is the fourth leading
cduse of years of life lost for nonwhite females,
while congenital anomilies ranks fourth among
white Chicago females. Accidents are the fifth
leading cause for all females.
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As we saw at -the national level, the years
of life lost measure highlights causes of death
which have their roots in either external, social
situations or lifestyle, Clearly, the health
problems we face-develop from social problems.
While similar findings coéuld have been deduced
from an examlnatmon of death rates, the measure
of years of life ‘lost brlngs special focus to
deaths occurring at an early age, which often
result from accidents, homicide, and suicide.




When we consider the conditions resulting in
substantial amounts of premature death, we begin
to see that interpersonal vioclence is common to
many of them. Colleagues of ours at Northwestern
University recently completed a study of reasons
for emergency room visits to a Chicago community
hospital.8 While that study has all the limita-
tions of a single hospital study, it provides an
interesting look at health problems in that com—
munity. Slightly more than half the ER visits
were for injuries. The most common injuries re~
sulted from falls, motor vehicle accidents, in-
terpersonal attacks, being hit by a person, being
hit by an object, alcohol/drug abuse, sports in-
juries, animal bites, machinery injuries, poison-
ing, and fires. While some of these injuries are
the result of environmental hazards, the re-
searchers explain that a large proportion of
these injuries result from interpersonal vio-
lence. Examining the mortality data in that
community, we found that the leading causes of
premature death were homicide,- perinatal condi-
tions, heart disease, accidents, and cancer,
again demonstrating the impact of violence
through accidents and homicide, as well as prob-
lems of lifestyle and lack of adequate medical
care. The health consequences of violence have
been recognized by several leading health offi-
cials: the Surgeon General recently acknowledged
that violence is a great health problem facing
the nation, as do the 1990 health objectives. »10

The focus on lifestyle, environment, or
interpersonal violence changes our concept of the
types of preventive measures needed. It requires
that we not direct all our preventive efforts to
the individual. Increased funding for medical
care or even reorganizing the health care deliv-
ery system alone cannot improve lifestyle condi~-
tions.1l For example, researchers helping a
community organization inventory health problems
in a poor Chicago neighborhood found the local
health care system was dealing with social prob-
lems such as traffic patterns causing auto acci-
dents, inadequate control of stray dogs resulting
in dog bites, and inade%uate nutrition resulting
in bronchial ailments.l To improve health, the
community group added stop signs, mounted cam-
paigns to catch stray dogs, and grew food in
community gardens. Recognizing the social roots
of much iliness and premature death requires that
we maintain a broad outlook on both the nature of
problems and preventive strategies.

Even though some of our leading health plan-~
ners have recognized the impact of violence and
other social problems, most preventive efforts
still are focused on the individual. This is due
to a variety of reasoms, including the fact that
social problems are more difficult to define than
are individual problems, and it is more difficult
to measure progress in alleviating social prob-
lems. Program grants requiring documentation of
"success" or impact for continued funding and
third~-party reimbursement for only "medical
care encourage an emphasis on individual, medi-
calized problems.

The kind of data we collect also plays an
important role in shaping our concept of health
problems and prevention. Our current concept of
prevention revolves around identifying risk fac-
tors and then preventing them. The type of data
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collected about morbidity and mortality, then,
plays a key role in identifying risk factors.

Let me offer three examples of how collecting
data only by medical definition of the condition
may limit our understanding. First, the North-~
western researchers could identify the impact

of interpersonal violence because they audited
the complete medical file -- they didn't rely on
official statistics. Second, the absence of
income data limits our understanding of under—
lying causes of death. For example, income sim-
ilarities may explain why there are fewer dis-—
parities in years of life lost between whites and
nonwhites in Chicago than nationally. Third,
studies of accidental injuries are limited by the
classification of the injury as a fracture, con~
tusion, etc. rather than examining the cause of
injury, they are not used in any data other than
mortality reports.

There are several reasons this type of data
has not been routinely collected. Hospital work-—
ers may be reluctant to supply informationm about
the cause of injury because it asks them to make
judgements about the nature of the problem they
don't feel qualified to make. Problems with
child abuse or neglect reporting shows this
reticence. Secondly, medical professionals are
often hesitant to make judgements which have
legal connotatiomns. Stating that an accident was
due to drug abuse or that an injury actually
resulted from child abuse introduces the question
of legal culpability. Finally, recognizing the
impact of poverty and violence requires coordi~
nating efforts with non-medical professionals and
community members.

Nevertheless, if we are to make advances in
the study of health problems and identify risk
factors involved, we must begin to collect more
data about events surrounding the incident,
income levels, and contributing factors. We must
in some way elevate the importance of this data
collection so that record keepers see the value
of collecting and coding this information.

A measure of years of life lost will never
replace standard death rates. It can supplement
death rates in an examination of health problems.,
It highlights causes of death among younger pop~
ulations, and focuses on premature death re-
sulting from accidents, homicide, suicide, heart
disease, and cancer. These problems draw atten-—
tion to lifestyle, envirommental, and societal
problems requiring both medical and nonmedical
interventions. The measure can be used nation~
ally and at the local level to identify health
problems resulting in premature death. At the
same time, we must strive toward collecting
better data to help us understand the underlying
causes of premature death., Then perhaps we can
begin to consider issues of quality of life
rather than merely quantity.
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THE SENTINEL HEALTH SURVEILLANCE SYSTEM

. M. Gudes, S. B. Blount, Detroit Health Department

1. INTRODUCTION

The Sentinel Health Survelllance System was
developed in 1979 by the Detroit Health Depart-
ment as an instrument for setting objective meas-
urement guidelines for identifying unmnecessary
deaths to Detroit residents. Using a list of pre~
ventable diseases established by the Working Group
on Preventable and Manageable Diseases (Rutstein,
et al., 1976), the system allows us to link vital
events with demographic, social, and geographic
factors that might be associated with the increased
risk of unnecessary disease as a cause of untimely
death,

The individual causes of death were used to
classify all sentinel deaths into one of three
major categories, then into five sub-categories.
A sentinel death was classified into one of the
three major categories according to whether it.was
due to a preventable, treatable, or both prevent-
able and treatable disease., If thé deathwas pre~
ventable, it was then grouped according to whether
it was due to a failure in primary care or due to
environmental, life-style, or occupational risk
factors (McEvoy, 1980). It is possible that re-
classification of a death could occur as a result
of technological changes in the medical field. A
death that at one time was in the preventable cat-
egory might have been reclassified when adequate
treatment became available, Reclassifications
were made in' conjunction with 'the replacement of
ICDA 8 with ICD 9 revisions.

In addition to classifying individual causes
of sentinel deaths, we attempted to 'fit simple
linear models to the sentinel system data. ' Acom-
parison of models was made between methods which
used parametric distributions and those based on
distribution—free methods, ' These methods were
used to predict an overall rate of sentinel deaths

. N
as well as individual -rates for sex, race, and
geographical sub-groups. Models were used to de~
scribe the' trend in individual diseases that were -
the majotr contributors to sentinel death aggregate
— specifically somoking-related deaths and infant
mortality.

2. METHODOLOGICAL APPROACH :

The system can be viewed either as a survell—
lance system that identifies sentinel deaths as’
they occur or as an evaluation system that moni~
tors trends over time from annual statistical re-~
ports. At this point, the latter system is the
functional one, where already existing files are
used to identify trends and examine the relation-
ship between these trends and changeszilenviron—
mental and demographic factors. The use of the
system as an evaluation tool rather than a sur-
veillance tool can be explained by the source of.
the data as well as the intended purpose of the
results. A surveillance system would use occur-
rence of vital events in Detroit as a data source..
Inferences regarding the health status of the
Detroit community could be based on only that
subset of évents occuring to Detroit residents.
In addition, events occuring outside of Detroit
but to Detroit residents would be excluded. This
problem of generalization to the Detroit .popula-
tion is not encountered with residence. data. How-
ever, since the source of this data is the State

¥
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of Michigan registry of births and deaths, Ilocal
data is reported on an annual basis with a lag time
of one to two years.

Death records were analyzed in order to iden-
tify factors that were associated with trends in
overall and cause-gpecific sentinel death rates.
Linked birth and infant death records were used to
investigate the overall association among a variety
of materral variables related to differentials in
infant mortality. A simple linear model based om
the X?-distribution was used to predict the expect~
ed value of the overall sentimel death rate, the
smoking-related death rate, and the infant mortali~
ty rate for Detroit residents. A comparison of
this method to techniques based on Exploratory
Data Analysis showed no appreciable differences in
the resulting estimates. The chosen method allow
ed distribution-based statistical tests of signif-
icance and appropriateness of the model without
having to reexpress the data or used the lagged
value as a dependent variable. Departures from
linearity were explained using residuals of the
basic model.

3. ANALYSIS
A. Total Sentinel Deaths

13.2% of all deaths to Detroit residents since
1970 can be classified as sentinel health events.
The overall rate has mnot' changed significantly
since 1970, when the rate was 13,8% of all deaths
compared tol3,1% in 1981. The slope of the fitted
line estimating the change in the rate estimated a
decrease of only five deaths per year for every
10,000 total deaths. Besides this overall rate,
an adjusted overall rate was computed which ex~
cluded infants in both the sentinel death figures
and in the total number of-.deaths. This resulted
in an increase in the sentinel death rate from
10.1% in 1970 to 10.4% in 1981. The positive
slope of the line estimated an increase of approx-
imately five deaths per year for évery 10,000
total deaths. The conclusion from statistical
tests for the appropriateness of a_linear model
indicated marginal significance (X2‘19 75; p=.03).
Rather than search for a more complex model to
explain the data, we looked for explamaticns in
the variation among specific disease categories
or population sub-groups (Table 1.).

Table 1. Sentinel Death Rate (Adjusted Overall)
% of Total Non-Infant Deaths

———— e .Total _ White _ Non-White _
1970 13.8 9.3 11.9
1971 13.6 9.5 11.0
1972' 13.8 9.5 10.9
1973 13.2 9.5 10.4
1974 12.6 9.1 9.6
1975 13.0 9.6 10.2
1976 13.0 10.0 10.3
1977 13.0 9.4 10.6
1978 13.8 10.3 10.4
1979 13.1 9.6 10,2
1980 12,9 9.8 9.2
1981 ' _ _ __ __ _ 13.1 _ __10.0 _ _ _ _9.0 _
Slope +0.050 +0.055 -0.177
x%(Slope) 5.96% 4.39% 29,84%
X2(Linearity) _ _ 19.75% _ _8.08 _ _17.71L _ _
#p<.05




Comparisons in sentinel deaths between whites .
and non-vhites suggest the source of the greateést
increase in the overall rate-which occurred between
1974 and 1978 can be explained by the fact that
both races experienced an increase in their re-
spective rates. Between 1970 and 1978, the oppo-—
site direction in the trends of white vs. non-white
sentinel death resulted in nearly equal rates.-Be-
tween 1979 and 1981, the rates continued to in-
crease for whites and decréase for non-whites-to
the point where whites-had.a'l% greater rate in
1981 compared to a 3% lower rate in 1970. The
reduction in sentinel deaths among non-whites had
its greatest effect within the treatable disease
category -~ specifically, from deaths due to tu--
berculosis and pneumonia. The effect of the de-
crease in the number of tuberculosis and pneumonia
deaths during this time was a significantly decreas—
ing trend in deaths due to treatable diseases.

B. Smoking-Related Deaths’

Deaths due to environmental, life-~style, and
occupational risk ‘exposure increased significant-
ly between 1970 and 1981. The specific diseases
that most influenced the increase were lung cancer
and chronic obstructive pulmonary disease. The
combination of these diseases with other smoking-
related diseases was the largest contribution to
the total number of sentinel deaths for each year
we examined (Table 2.). - Those deaths classified
as smoking~related included (1) malignant neo-
plasms of the trachea, bronchus, and lung, (2) .
malignant neoplasms of the bladder, (3) pulmonary
heart disease, (4) chronic bronchitis, emphysema,
and obstructive pulmonary disease, (5) malignant
neoplasm of the mouth and/or lip, and (6) malig-
nant neoplasm of: the larynx. The inclusion of '’
these causes as sentinel events introduces some
of the limitations of using incomplete informa-
tion as indicators of underlying preventable
causes of death. For example, although the great—.
est proportion of lung cancer deaths are smoking--
related, the absence of smoking history prevents
an accurate estimate from being made. Also, the
effect of a reduction in smoking behavior would
not appear as a reduction in smoking-related
deaths until many years later.

Smoking-related deaths have increased as a
proportion of total deaths for each race and sex
group. The rate of increase was higher for non-
whites than for whites. Whereas the difference’
in their initial smoking-related death rate in
1970 was higher for whites, the increase over the
subsequent eleven years in the rate for non-whites
resulted in nearly equal rates by 198l. The es~
timated slope was higher among females — where
the predicted increase was 2.8 additional smoking-
related deaths for every 1,000 non-infant deaths
per year. The greatest increase in the female
rate has occurred since 1976. The.rate prior to
that period was 2.9% compared to a subsequent
rate of 4.87% of total -deaths.

C. Infant Mortality -

Infant mortality was 1ncluded in the sentlnel
health surveillance system as- related to failures
in primary care. The reason for inclusion was
less related to the belief that each infant death
was preventable and more to the idea that .the oc-
currence of an infant death can be described ac~
cording to the environment surrounding the.infant
such as prenatal. care, maternal characteristics,
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and postnatal 'care, ’ ' :

' There have been three major ShlftS in the. di-
rection of infant mortality between 1970 and 1982.
Although there appears to have been a slight de-
crease from the rate of 23.4 in 1970 to 21.2 in
1982, this rate is really a reversal of a de-
creasing trend in infant mortality that ended in
1977 with a rate of 19:6 (Table 3.). Attempts to
explain this increase' triggered investigations
into some of the maternal characteristics men-
tioned above as well as the influence of raceand
the difference -between neonatal and postneonatal
mortality rates.

Table 2. Smoking-Related Deaths
% of Total Non~Infant Deaths

—— . Total White White Male Female _
1970 5.9 6.2 5.3 8.3 2.5
1971 5.9 6.4 4.9 8.4 2.4

1972 6.3 6.6 5.9 8.9 2.8

1973 6.4 6.7 ' 5.9 8.9 2.9

1974 6.5 6.7 ' 6.1 8.8 3.2

1975 7.0 7.1 6.8 9.5 3.4

1976 7.3 7.7 6.7 10.0 3.5

1977 ¢ 7.8 7.7 8.0 10.1 4.8

1978 8.1 * 8.2 7.9 10.9 4.4

1979 8.0 7.9 8.1 10.8 4.4

1980 8.0 8.1 7.8 10.4 4.9

1981 8.3 8.4 8.1 _10.5__5.6 _ _
Slope 0.2 0.2 0.3 0.2 0.3

x2 (Slope) 196.6%* 86.1%%131,7%% 85,3%%209.7%%
x’(nesrity) 9.8 _ 4.4 _ 13.8 _10.8' 14.8 __

. Table 3. Infant Mortality. Rates
(Rates per 1,000 live births)

© Total Race-Specific Rates
__ __ __No. Rate _ White _ Nom-White __
1970 746 23.4 17.7 27.9
1971 747  -25.1 16.5 30.8
1972 744 27.5 17.9 33.1
1973 643  25.2 15.8 30.2
1974 588  25.8 17.4 30.3
1975 520  23.5 16.3 27.1
1976 463 22.8 16.6 25.7
1977 402  19.6 13.6 22.3
1978 452 22.4 15.4 25.4
1979 439 21.3 17.4 22.9
1980 430 20.9 11.4 25.5
1981 415  21.9 12.1 26.0
1982 - 391 _21.2 __ NA__ _ NA__ __
Slope ' -0.4 -0.4 -0.7
x% (Slope) 28.5%%  12,1%%  36,9%%
X° (Linearity) _ 20.4%%_ _ 10.8 _ _ 32.3%% __
*%p £0.01

The linear model that we used to describe the
twelve—year infant mortality pattern suggested
that separate models were needed to include. the
influence of different mortality experiences be-
tween whites and non-whites and the changing
racial distribution of the population. Within
the twélve-year interval, there was an average
difference of 11.6% betyeen the white vs. non-
white mortality rates. The decrease in the rates
that occurred between 1972 and 1977 was much
sharper among non-whites and therefore resulted
in ‘smaller differences. However, as the overall
rate has increased since 1980, the racial dif-
ferences widened as well. The influence of the
racial differences in the overall mortality rate
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can be explained by the fact that therewas an al-
" most three-~fold decrease in white births, £rom
14,093 to'5,557 in 1981. 1In contrast, the de-
crease in non-white births during this same inter-
val was from 17,787 to 13,396. During the time
period between 1979 and 1981, whites experienced
a decline in infant mortality where as non-white
rates increased. When a linear model was used to
describe race-specific rates, the model was appro-
priate in describing the declining white infant
mortality, but resulted in a very poor description
of non-white patterns. The predicted values for
whites overestimated the true rates in 1980 and
1981 when the rate dropped from 17.4 to 12.1. The
fitted line underestimated the non-white rate for
each year between 1971 and 1974. It then overes—
timated the rate for every year between 1975 and
1979. It underestimated the rate again in 1980
and 1981. TFor 1982, the predicted rate for non-

whites is 22.3. Although the race-specific rates

are not yet available, since the non-white rates
are increasing at a higher rate than the overall
rate, the predicted value will underestimate the
true rate by approximately 10%.

Between 1976 and 1980, birth and death certif=
icates that were linked through matching informa-
tion from each record were used to explain trends
in infant mortality. The association between
infant mortality and different demographic char-
acteristics was investigated by measuring the
extent to which the average partial association
for all years between 1976 and 1980 was non-zero.

" In addition, a measure for the relative risk of
infant death for high versus normal risk groups
was computed for the following risk factors: teen-
age pregnancy, little or no prenatal care, out-
of-wedlock births, mothers with less than a high
school education, and low weight births. The X
test for homogeneity was used to indicate whether
the differences in survival probabilities for
these factors was consistent for all years. The
weighted average odds ratio was used as an esti-
mate of the avarage relative risk (Fleiss, 1973).

Births to mothers under 14 years of age, as
well as births to teenage mothers in general, de-
clined between 1976 and 1980. The proportion
decreased from 29.5% to 23.8% for non-whites and
from 17.6% to 14.7% for whites. However, there
was very little change in the relative risk of
infant mortality for teenage mothers. The odds
ratio remained constant at 1.5 during this time.
The ratio actually increased for whites from 1.4
to -2.5 but decreased for non-whites from 1.4 to
1.2 (Table 4.).

Although total births to mothers with less
than a high school education was equal for both
whites and non-whites, the numbers were distrib-
uted quite differently between those with less
than eight years of school and those with 9-11
years. Among white mothers, the percentage of
total births was almost twice as high for those
with less than eight years education. Although
births to mothers with less than a high school
education increased, the proportion of infant
deaths in this group decreased duringthis time.
The relative risk of infant mortality increased
between 1976 and 1978, then dropped with the.de-
cline in the overall rate between 1978 and 1980,
The estimated relative risk increase for white
mothers increased from 1.5 to 2.8 during this
time while the non-white ratio increased froml.1l

to 1.6 and them dropped again to 1.2. This was
the only risk factor studied where the risk of
dying was greater for whites than for non-whites.

Total births reporting little or no prenatal
care declined during this time. The proportion
of total births with less than four prematal vis~
its decreased from 13.87% to 10.87. However, the
births with no prenatal care decreased for two
years and then rose in 1981 to its original rate
in 1976. The percent of births in 1976 with no
prenatal care was 2.2% compared to 5.5% of infant
deaths, By 1980, this ratio had increased to
11.9% of infant deaths compared to 2.2% of the
births. The relative risk of infant mortality
increased from 3.2 to 7.1 for whites and from2.3
to 4,6 for non-whites.

Because birth certificates do not report in-
formation about marital status, an estimate is
computed based on the number of certificates where
information about the father is unknown. The per~
cent has increased from 37.97% to 43.0% since 1976.
The non-white rate has risen from 49.2% to 53.7%
and among whites it has risen from 14.2% to 16.7%.
The relative risk of infant death has risen from
1.5 to 2.1 during this time. Although the ratio
for whites has remained constant at 1.9, it has
risen among non-whites from 1.3 to 1.8 in the last
five years.

The percent of low-weight births has varied
from 11.9% in 1976 to 11,.2% in 1980 and among these
low~-weight births, the estimated relative risk of
infant mortality has increased from 16.4 in 1976
to 23.3 in 1980. The ratio for whites has in-
creased from 24.0 to 37.8 and for non-whites from
14.2 to 19.7.

Table 4. Comparison of Maternal Characteristics
(Rates per 1,000 live births)

—_— e e e e e T e e e

Mother's Age

&£20 years 29.6 28.2 27.9 24.9 26.7

220 years 19.9 18.9 20.9 19.3 19.0

0dds ratio 1.5 1.5 1.3 1.3 1.4
Prenatal Care

<4 visits 59.9 60.0 60.7 57.6 62.9

>4 visits 16.1 14.6 15.1 13.6 13.6

0dds ratio 3.9 4.3 4.2 4.4 4.9
Education

<HS 25.8 27.5 29.5 22.8 20.2

HS Grad 21.7 17.8 16.3 18.1 17.9

0dds ratio 1.2 1.6 1.8 1.3 1.1
Father Info :

Unknown 28.3  27.1 29.9 26.5 29.3

Known 19.0 17.2 18.1 16.3 14.3

0dds ratio 1.5 1.6 1.7 1.6 2.1
Birthweight

<2500 gm 123.7 118.5 125.4 108.4 121.3

22500 gm 8.5 8.8 7.7 7.1 5.9
_ 0dds ratio  16.4 _15.2 _18.4 _17.0 _23.3 _
IM Rate 22, 21.2  22.6 20.5 20.7

e o — e e e ey e o o —

0dds ratio =Estimated Relative Risk of Infant
Mortality

A comparison on neonatal and postneonatal mor—
tality rates was made in order to establish the
differential effects of changes in the overall
rate upon these two types of infant death. The
overall infant mortality rate varied directlywith
the ratio of neonatal to postneonatal deaths (Ta-




ble 5.). Although there has been very little
shift in the age distribution of infant deaths,
the distribution by specific causes has shifted.
This is primarily due to the decrease in deaths
due to pneumonia and other infectious diseases
and the increase in Sudden Infant Death Syndrome
among infants older than one month. Congenital
anomalies have increased as a proportion of neo-
natal deaths but decreased as a proportlon of
postneonatal deaths.

Table 5. ‘Neonatal, Post—Neonatal Infant
Mortality Rates
Neo- Post~- Neonatal . Neonatal/
natal Neonatal Pro- Post-
—_ _ _Rate _ Rate _ _portion_ _ Neonatal
1970 16.0 7.4 68.5 2.2
1971 17.7 7.4 70.7 2.4
1972 19.9 7.5 72,7 2.7
1973 17.7 7.3 70.8 2.4
1974 17.8 8.0 69.0 2,2
1975 16.8 6.7 71.7 2,5
1976 15.9 6.9 69.8 2.3
1977 13.6 6.0 69.4 2.3
1978 14.1 . 8.3 63.1 1.7
1979 14.0 7.3 65.6 1.9
1980 15.0 5.9 71.9 2.5
1981 15.4 6.5 70.4 2.3

Neonatal Rate =Deaths occurring 28 days per
1,000 live births. Post-Neonatal Rate = Deaths
between 28 and 364 days per -100 live births.
Neonatal Proportion =% of 1nfant deaths per 1,000
live births. : ;

D. Discu551on

The comparison of relative_ rlsk estimates
among high risk groups uncovered.differences in
the ratios between whites and-non-whites that
suggests not only a much greater proportion of
non-whites in higher risk categories for infant
mortality but a much higher proportion of the
overall non~white population suffering the high-~
er infant mortality rate. . Whereas there is a
much greater distinction in the comparative mor-
tality between whites in low>versus high risk
groups, a non~white infant not subject to any of
the risk factors Stlll falls within the high risk
profile.

The future goal of the Sentinel Health Sur-
veillance System is to use the results of infant
mortality data from 1970 to 1981 and intervene in
areas of high maternal risk based on the relation-
ships established between infant death and mater-
nal risk characteristics. A more complex model
will be used that will be generated from indivi-
dual records of matched births and deaths rather
than the summary reports we now rely upon. Dis-
crete multivariate logistic techniques will be
applied to generaté models relating maternal be-
haviors and characteristics’ to the expected risk
of infant mortality. The ana1y51s will includea
geographical factor which will reflect twelve
different health areas within the city of Detroit,
the boundaries being determined:by socioeconomic
differences within the areas that are associated
with access to health care. :

Past data suggests that there is a large var-
iation in the overall infant mortallty rate with-
in these twelve health areas. -In 1980, the rate
ranged from 13.5 in one health area to 48.3 in

113

another. In this same health area, the propor-
tion of low-weight births among blacks was 15.9%
compared to a city-wide rate of 11.17%.

Infant mortality has become the major focus
of -the Sentinel Health Surveillance System not
only because it is a major contribution to sen-
tinel deaths but because it is so reflective of
the general health status of the community and
so affected by the changes in the economic en—
vironment and its affect on the availability of
medical care. Once infant deaths can be ex-
plained by all known elements surrounding their
occurrence, then we are provided with a more
systematic way of describing the changing health
status of the Detroit community through the anal-
ysis of mortality statistics.
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TOWARD AN INDEX OF PREVENTABLE MORTALITY - CONTINUED

Theodore D. Woolsey, Health Statistics Consultant

1. The goal of the research

First, the goal of the research on an index
of preventable mortality, and the rationale be-
hind that particular goal will be presented.

As succinctly as possible, then, the objec~
tive is to find ways of analyzing mortality sta-
tistics by cause of death so that they can serve
as indicators for determining the special health
problems of a community. The indicators must be
more sensitive than those traditionally used for
presenting mortality by cause of death. By 'more
sensitive" we mean: giving weight to that part
of the mortality in each major cause-of-~death
category that is preventable by currently known
means and that should, therefore, be subject to
reduction by actions of the public health author-
ities and the health care system. Thus, we would
aim to be able to distinguish between the major
preventable health problems of communities and
also to reflect changes in the extent of these
problems over time. The indicators would be ex—
pected to react favorably to any effective ac-
tions taken to correct the problems. All of
those ideas are intended to be included in the
term "'sensitive.”

2., Why is this goal selected for the research?

As for the reasons for tackling this problenm
there is a good deal of evidence, I believe, of
an increasing need for a health-problem indicator
that can be used in jurisdictions smaller than a
state. Among the pieces of evidence are: 1) the
health planning legislation of 1974 which is,
fortunately, still on the books; 2) the current
tendency to shift ultimate decision-making re-
sponsibility for public health priorities toward
state and local authorities; and 3) the ever-
present competition for scarce budgets for pre-
vention activities.

Most existing sources of data do not meet
the kind of need described here at all, usually
because they do not provide indicators in suffi-
ciently fine-grained geographic detail. Further-
more, the data that are available for areas smal-
ler than a state are not, in my view, being ana-
lyzed in a way that makes them useful for the
purposes cited here.

In short, the health planners and policy
makers with responsibility for the health of the
people in a particular jurisdiction ought to have
but do not have an objective basis for deciding
where to put emphasis and resources, and should
also have some way of comparing their jurisdic-
tion with others, and of measuring change, or
lack of change, following implementation of cor-
rective measures.

Survey methods of providing the base data
for such indicators are far too expensive. One
would need, I would judge, a survey that would
provide comparable estimates at least every five
years for each of, say 200 jurisdictions in the
United States, some with populations as small as
750,000. In my opinion, the costs of such a sys-
tem are absolutely prohibitive, and the technical
problems very discouraging. Note that I put -
heavy emphasis on the need for comparability of
data over both time and space. Only when such
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comparisons are possible can the statistics be
usefully interpreted.

Since we want a measure of health, and not
of the use of health services, statistics of hos-
pitalizations are not appropriate. Statistics of
physician encounters come closer to measuring
health, but organizing a data collection system
of the scope and magnitude required seems cur—
rently impractical, except, perhaps, for the eld=-
erly, for whom Part B Medicare claims would offer
some hope if there was any disposition to use
them for such a purpose.

We turn to the statistics of births and
deaths which are, at least, gathered and pub-—
lished as statistics for every major jurisdic-
tion in a reasonably comparable manner, year in
and year out. To me, these represent the only
feasible source for the kind of indicators
needed. Infant mortality has long been recog-
nized as a valuable measure, but its applicabil~
ity to the wide variety of health problems a com~
munity might face in the last decades of the
twentieth century is limited. However, infant
mortality tends to be increasingly an indicator
of the socio-economic influences on health and,
as such, it is still a useful part of our sta-
tistical resources.

One is inevitably pushed, it seems to me,
toward the use of mortality statistics by cause
of death for the sort of health measures we are
trying to find. They meet reasonably well the
criterion of comparability over time and space,
and the marginal cost of new endeavors in this
area is likely to be reasomnable because statis=—
tics are already being produced at different
levels of detail by large cities, some counties,
all states, and the federal government,

Nevertheless, statistics of deaths by cause
do suffer from several inherent drawbacks:

1) The data are too sparse. Foxr example,
our minimum—~size jurisdictiom of 750,000 popula~-
tion has only about 6,800 deaths a year, and for
some causes of death which might have real value
as indicators the numbers may be no more than
0.5 percent of the total, or, roughly, 35 deaths
a year.

2) There are a number of serious health
problems to which a community might well wish to
give priority that have only trivial reflection
in mortality.

3) 1Interpretation of cause-of-death statis~
tics is almost completely dependent upon observ-
ing the relation of the numbers of deaths to the
population of the jurisdiction by age, sex, and
race. Yet often such population data are not
available between censuses.

4) A lot of the deaths are not preventable

‘by means currently known, and here it must be

emphasized that by preventable we mean either
primary prevention of the disease or injury, oxr
postponing death by treatment; that is, second-
ary prevention. For example, two thirds of the
deaths from stroke occur at age 75 and above, and
30 percent at ages 85 years and over. While
stroke deaths of persons in their 40's and 50's
could reasonably be considered preventable, those
at these advanced ages are not.



3. Dealing with the drawbacks

Let us take up these inherent characteris-
tics of mortality statistics one by one and sug-
gest the reasons they do not seem to prevent such
data from being enormously useful.

Regarding the small frequencies of deaths
for particular causes that are likely to occur in
a population of 750,000, it'is clear that some-—
thing has to give. Rather than accept greater
aggregation in cause-of-death categories or a
larger minimum population, it is my view that we
should accept less frequent availability of what-—
ever indicator we design. That is, we must com-
bine data for more than one year. For example,
if the statistics are pooled for 5 years center-~
ing on the decennial census and, hopefully some-
day, the mid-decade census, then the index will
be available twice a decade. Health problems of
the type we now consider of priority .concern do
not tend to show much year-to-year change, so
twice a decade should usually be enough at this
level of geographic detail. .

It must be acknowledged that mor;allty by
cause of death is not particularly useful as an
indicator of .the extent of some diseases: for
example, the arthritides, or visual disorders, or
schizophrenia, dental caries or the minor respir-
atory diseases which cause so much loss of time
from work or school. Nevertheless, many other
problems of ill health that are important by most
any criterion can be measured in terms of the
mortality they cause, and it is my contention
that more of the information we have gained over
the years about the trends and distribution of
disease in human populations comes from statis-
tics of mortality than from any other single
source.

To interpret cause-of-death statistics one

must have the appropriate population denominators.

This is true almost, but not quite, .regardless of
the type of statistical measure of mortality one
uses., (I do not intend to go into indices based
on indirect adjustment or proportionate mortality
in this paper, but will only say that I think
they are inherently less satisfactory.) One must
have these population denominators for the same
geographic jurisdictions and at the same five-
year intervals that we have already set as our
goal. The only comments one can make about this
potential drawback are these: First, one has to
have such population data for many kinds of other
planning, too, so we are not asking for a resource
to be created especially for this purpose. Sec—
ond, it is true that gradually the increasing de-
mand for post-census estimates of population for
sub-state jurisdictions has led to greater effort
on the part of the Census Bureau and others to
supply these; and, if the Office of Management
and Budget had not been so short-sighted as to
cut planning money out of the 1982 budget in
1980, we would have an assured supply from the
regular mid-decade Census that the law calls for.
We'll now have to wait until the issue of a Cen-
sus in 1995 arises to see whether that law is
golng to be observed.

As for the fourth characteristic 1lsted the
lack of known means to prevent many of the deaths
that are included in our statistics, this is the
drawback which I believe can be dealt with by im-
proved analytic methods, and it is methads for
such analysis that this research is intended to
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‘ly 0.8 percent of all deaths.

develop. It is this characteristic, moreover,
which has led to the frequently heard- objection
that indices of mortality: are too insensitive to
be useful for measuring the health problems with
which public health authorities and planning bod-
ies are concerned. With that objection I strong-
ly disagree.

4. Questions to be answered and solutions ar—
rived at to date

a) Quite clearly, the task of forming an
index to meet the objective I have described re-
quired dealing with data for specific causes of
death because the purpose is to pin-point, as
far as possible, preventable health problems and
measure progress in dealing with them. But what
grouping of causes of death should be used? The
grouping could not be too detailed because of
the problem of small numbers already mentioned.
Yet, generally speaking, the greater the specif-
icity, ‘the more useful the analysis would be.

. The recode of -the International Classificad= .
tion that has been used for experimentation so
far has 19 categories which sum to All Causes.
This includes 5 malignant neoplasm site group-
ings; 3 for circulatory diseases; 2 for respira-
tory diseases; 2 for digestive diseases; 4 for
trauma; and one each for diabetes, congenital
malformations and diseases of early 1nfancy, and
all other diseases.

This has been modified to bring it into line
with the Ninth Revision of the International
Classification, but this modification has not yet -~
been tried out because there have not yet been )
enough years of data available.

Of these 19 categories the smallest in terms
of numbers of deaths for both sexes was one
called "major digestive diseases except cirrhosis
of the liver." 1In 1976, there were about 14,000
deaths in this group in the United States, rough-
For males and fe-
males, considered séparately, bronchitis, emphy-
sema, and asthma, as well as cirrhosis of the
liver, among females, and, of coutse, cancer of
the breast among males were even smaller relative
to national totals for the cause grouping. Sui-
cide arid homicide among females were also low-
frequency categories.

When it is recalled that the goal is to pro-—
duce indices for areas with a minimum population
of 750,000 for five data-years aggregated, it is
soon evident that for some disease categories in
some areds the numbers will be small and the
amount of variability attributable to random
variation will be relatively large. The group-
ings were, therefore, a compromise.

b) The second, and perhaps most critical,
question with which the research had to deal was
how to sort out the preventable part of the mor-
tality within an age-sex cell for a particular
cause~of-death group.

At the outset it had been assumed that this
proportioh would have to be determined for each
age-sex cell because it almost certalnly would
be different from cell-to-cell.! (The standard
11 age groups used by NCHS in its detailed re-
ports were used throughout.)

Two decisions were made early. The first
was that all mortality in the 85 yea¥s and over
age group would be considered non-preventable.
The second was that in arriving at what were
called achievable target death rates, i.e. the




death rates that could be experienced if we were
to apply successfully all that is .now known re~-
garding primary and secondary prevention, only
mortality in the white population would be used.
The reason for this decision was simply that the
author believes that, with rare exceptions, any
minimum but achievable death rates that can be
reached for the white population can be reached
for the non-white population as well.

¢) The discussion of the tentative conclu~
sion reached on how to determine the preventable
part of the mortality in each age-sex cell will
be briefly postponed to mention the third ques-—
tion with which the research has dealt, up to
this point. That is the question of the form of
summary index that should be used to present the
data for the population of an area. In some
ways this is the least important of the ques-
tions, but it is also one that has had much in-
terest for statisticians since the days of
William Farr and, later, in the 1920's, Green-
wood, Wolfenden, and Yule, in those gentlemanly
debates in the Journal of the Royal Statistical
Society, which I first read back in the 1940s.
The index number had to be one that was indepen-
dent of the age-sex distribution of the popula-
tion because the object was to be able to make
comparisons over time and space, and differences
should not be attributable to demographic shifts
alone. Such variations are not within the con-
trol of health authorities or the medical care
system. But it is also desirable to use an in~
dex number that is as statistically sensitive as
possible. By this we mean that the ratio of the
range of the distribution of the index over-a
large set of areas to the mean standard error of
the index must be at, or near, a maximum. Final-
ly, the index should be one that stresses the
underlying purposes of preventive health care
which can, perhaps, be summarized as preserving
as many healthy person-years of life as possible.

Without going through the experimentation
done for a sample of areas (which has been de-
scribed in the NCHS Vital and Health Statistics
Series 2, No., 85 - "Toward An Index of Prevent-
able Mortality") it will simply be reported here
that the form favored at this point is the so-
called "years-of-productive-life-lost" index,
used by Kleinman and other authors, but in this
case basing the measure on preventable deaths.
Quoting from the earlier report: "The years—of-
life~lost form has the conceptual advantage that
mortality at the younger ages, considered much
more amenable to correction efforts, is weighted
a great deal more than is mortality at advanced
ages." The statistical sensitivity, analogous
to the engineer's information-to-noise ratio,
was nearly as high for this form of index as for
the traditional standard mortality ratio which
does not have that advantage. (I think most
people are unaware of the heavy influence upon
the usual age-adjusted death rate played by
deaths at the oldest ages.)

5. The preventable mortality.

Beginning, then, with the premise that a
determination is to be made of the preventable
proportion of the mortality in each age-sex.
group up to age 85 years, and for each cause-of-
death category, using existing mortality in the
white population as a guide, the question be-
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comes how to determine this proportion.

Statisticians are pre-disposed to methods
that do not depend upon. individual judgments.
Consequently, a method was adopted that was a
modification of one used by Guralnick and Jackson
in a 1967 article in Public Health Reports, "An
index of unnecessary deaths," which, in turn,
came from an idea put forward by William Farr in
the mid~1800's.

This idea originally was that the area with
the lowest death rate can be used as a standard
against which the experience of other areas can
be compared. From that point it is not too much
of a jump to the argument that low mortality
achievable in one jurisdiction can be achieved in
the others if major demographic variables are
held constant. While it can regsonably be stated
that the lowest mortality experienced in one age—
sex-cause group in a set of areas is not always
as low as might be achieved by successful appli~
cation of all we know about prevention, it can

.also be argued that the lowest mortality for any

area may sometimes actually be lower than is
achievable solely by methods within our control.
Genetic factors, for example, could bring about
such a result. Thus, there appear to be counter-
balancing factors making the estimate by this
method at times too low, and at others too high.

In practice, what has been done so far, has
been to tabulate a frequency distribution of
white death rates in the nine Census geographic
divisions of the United States for each age-sex—
cause cell and to use, instéad of the bottom end
of the range, a statistic based on the mean less
twice the standard deviation of the distribution
to establish the” achievable minimum. (0f course,
no probability interpretation should be attached
to this statistic since nothing is known or can
be assumed about the form of the underlying dis-—
tribution.) -~ However, the statistic is more
stable than the lowest rate for any area. This
preliminary Achievable minimum was set in ratio
to the corresponding U.S. death rate. The age
curve of these ratios was then smoothed to give
the final proportion of non-preventable to total
mortality. The balance, of course, was the pre—~
ventable part.

While this method is reproducible and has
some logic to support it, one wonders how experts
in preventive medicine would look at the results.
Superficially they appear reasonable. The pro-
portions preventable are larger at the younger
ages and, for the most part, the differences
among the cauise groups are what one might expect,
but there are some surprises which are probably
due to artifacts in the data.

6. The next steps L.
Where this unfinished research should go

from here depends to a large extent upon who does
it. Certainly, the present investigator, though
convinced that an index of this sort can eventu-
ally be a useful tool, does not expect to be
able himself to bring it to that point. So let
me conclude by issuing an invitation to anyone
interested in collaborating and then taking over
where this leaves off.

There are at least four tasks yet to be per—
formed:

1) Establishing a new set of what I have
called achievable target death rates (i.e. the




non-preventable part of the mortality) based
upon the Ninth Revision of the International
Classification and the geographical variation
provided by mortality of the white population in
the United States during the five years center-
ing on the 1980 Census. .

2) Using the figures obtained in that step,
calculating years-of-life lost mortality indexes
by cause and sex for a number of local jurisdic-~
tions and offering the data to the authorities
in those areas, free of charge, to market test
them for usefulness. Those accepting the offer
would be asked to report back in a year about
uses to which the data were put and any short-
comings.

3) Sending the basic proportions of deaths
preventable in the age-sex-cause of death cells
to a panel of experts, along with suitable back-
ground data, asking the panel to provide their
views as to the reasonableness of the propor-
tions as seen from the standpoint of preventive
medicine. In conmection with this task it would
also be desirable to look at the consistency of
these supposedly achievable minimums with the
national targets established in the report en-
titled "Healthy People," published by DHHS.

4) And, finally, altering the methods and
achievable target death rates in accordance with
the findings of Tasks 2 and 3. .

A small start has been made on Task 1 al-
ready, and I intend to see this Task through,
but beyond that I would expect to be an inter-
ested bystander; for the most part.

I might add, in closing, that W.H.O. has
expressed interest in having a thoxough but non-
mathematical exposition of the method, including
reference to experience in the application’ of
this index in health planning in the United
States. )

I shall welcome hearing from health statis-
ticians with an interest in carrying on this re-
search.

Thank you.

1Incidentally, this is a point at which this re-
search departed from the methods used by Rut~
stein, et al., in their research using mortality
statistics to measure the quality of medical
care. In that research, cause groupings in con-
siderable detail were classified as preventable
or non-preventable on an all-or-nothing basis in
most Instances.
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NATIONAL.HEALTH STATISTICS AND INJURY PREVENTION
Janine Jagger .
University of Virginia . .

Susan P.
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This presentation describes a neglected
area of public health - that of injuries, and
the role of national data in the prevention of
mortality and morbidity from injuries.

Injuries constitute a medical and public
health problem of truly vast dimension. Today,
injuries are the fourth leading cause of death
in the United States (1). Rut this simple
statistic does not do justice to the importance
of the problem. Injuries are the number one
cause of death from ages 1 through Z&&. Gancer
and heart disease, which gain in prominence in
the later years cause far fewer deaths than
injuries from 1 through 44 years of age.

Another way of looking at the dimension of this
human tragedy is to compare the number of
potential years of life lost due to injuries in
comparison to other major causes of mortality.
This figure is obtained by finding the
difference between age at death and a potential
life expectancy of 70 years. In 1978, more
potential years of life were lost due to
injuries than for any single disease category
(2). There were 4.3 million potential years of
life lost in 1978 because of injuries; more than
for cancer and heart disease combined.

Each year approximately 1 in 1,400 people
dies of injuries, but deaths- from injuries
represent only the tip of the iceberg. A recent
hospital-based study of emergency room visits
has found that 1 in 5 people seeks emergency
room treatment for injuries in a given year (3).
Injuries account for more physician contacts
than any single disease and they rank a close
third after circulatory and respiratory diseases
as a reason for hospital admission (4,5).

A public health problem of this magnitude
deserves a level of detail in published -national
statistics in proportion to its importance; that
is, relative to other health problems. The
following compares the level of detail presented
in the NCHS tables showing the 15 leading causes
of death, 34 selected causes of death, 72
selected causes of death, and 281 selected
causes of death. Four injury categories were
included among the 15 leading causes of death
for 1980 (1). Accidents and adverse effects.
(presented as motor vehicle accidents versus
other accidents and adverse effects). ranked 4th,
suicide 10th, and homicide 11th. The next most
detailed table showing 34 selected causes of
death for 1978 adds 6 more categories for
cancer, 5 more for heart disease and a handful
of individual categories with as few as 321
deaths due to complications of pregnancy and
childbirth and 169 deaths for syphyllis and its
sequellae (6). No additional categories are
presented for injuries despite the large numbers
they represent. Likewise, in the even more
detailed table showing 72 selected causes of
death, still-more categories are added for
cancer and heart disease, and a new section is
added with 13 categories of- infectious and
parasitic diseases (1). Four of those 13
diseases account for 15 or fewer deaths in 1980.

Yet, in the 'same table there is still no detail
added to injury categories. '

What further breakdown-would.prove useful?
To be able to distinguish pedestrian deaths from
motor vehicle deaths, to-distinguish deatbs from
falls, poisonings, -drowning, and burns from the
category "all other accidents and adverse
effects" and to be able to distinguish suicide
and homicide by firearms would contribute
greatly to efforts to set prevention priorities
and document injury rates and trends. Each of
the categories-~just mentioned includes between
4,000 and 15,000 deaths per year.(6). To
present injuries in broad, heterogeneous
categories obscures detail valuable both to the
documentation and control of this public health
problem, S

‘A greater amount of detail is provided in
the table showing 281 selected causes of death.
But this- table appears only in the
Vital Statistics of the United' States volumes.
The most current year available is 19/8.

Greater detail is needed in the more timely
Advance Report and the Apnual Summary in which
data from [980 and preliminary 1981 data (based
on a 10% sample) have already been published.
The format and detail in which injury data are
now presented originated during-a periocd when
infectious diseases were the prominent cause of
death. The greater detail we suggest
corresponds to the current importance of -
injuries as a public health’ problem.

What are injuries-caused by? As obvious as
the answer may seem, persistent confusion about
this point .has been a major barrier to progress
in the area of injury epidemiology and control.
Injuries are cauised by physical agents such as
heat, mechianical or electrical energy,
chemicals, and ionizing radiation (7). Injury
results when these agents are transferred to the
human ‘body in quantities that exceed human
tolerance or when an agent necessary to sustain
human life such as. oxveen or heat is lacking.
This definition of the etiology of injuries
covers the full spectrum of injuries whether the
injury was intentional or unintentional and
regardless of how the physical agent was
delivered to the injured person.

Traditionally, the occurrence of injuries
has been thought of .as a problem of human
behavior.- The natural extension of this
perspective is that the prevention of injuries
must involve changes .in human behavior (8).

This is an unfortunate misconception.
Historically, the most successful injury
prevention strategies have not involved changes
in human behavior but rather the modification in
the access to or delivery of a physical agent to
a host. For example,. child-proof cdps on
medicine bottles, design standards for

gas tanks of motor vehicles to prevent
post~-crash fires, pedestrian overpasses. at
traffic intersections, and the regulation of
crib slat spacing to prevent infant
strangulation., In published national mortality




statistics, the conception that injuries are a
problem of human behavior is reinforced by the
classification of data into intentional versus
unintentional injuries as the major
subdivisions. This classification obscures
injuries related to certain products or sources
of injury for two reasons. First, a different
level of detail is provided for unintentional
and intentional injuries: i.e., there is far
less detail in the case of homicide and suicide.
There is a special section in Vital Statistics
of the United States presenting seven detalled
tables of unintentional injuries (), but for
homicide and suicide no detail is presented
beyond five categories for each in the table of
281 selected causes of death (6). This is
unfortunate and ironic as the means by which
people commit homicide and suicide are
frequently the same as those by which people are
unintentionally injured and killed.

The second reason that the classification
of data into intentional versus unintentional is
problematic is that intent cannot always be
established. Close to 4,000 injury deaths per
year are classified as "undetermined whether
intentional or unintentional." A special ’
analysis carried out by Withers and Baker (9)
shows that for deaths in this category a
significant number are due to firearms,
drowning, poisoning and burns; each involving
different etiologic agents and mechanisms of
injury. Without carrying out special analyses,
it is not possible to determine the total number
of deaths in a given year due to firearms,
drowning, poisoning and burns ~ each of which
requires unique prevention strategies. 1t is
therefore important to injury control efforts
that at least as much detail be presented for
mechanism of injury as for intent.

Morbidity data concerning injuries can be
found in Series 10 and 13 of the Vital and
Health Statistics rainbow series.” These data
point out additional problems in the collection
and presentation of injury statistics. The
National Health Interview Survey data includes
incidence rates for injuries. These data are
classified -by the event that led to injury such
as motor vehicle crash, fire or explosion, or
discharge of firearm (10). This classification
is similar to that used in mortality statistics
which is based on the "E" codes of the
International Classification of Diseases (ICD).
However, data from the Hospital Discharge Survey
present an anatomic description of injuries
based on the ICD "N codes (11). This is
because hospitals often do not record "E" codes
which describe the event leading to injury but
record only 'N" codes, or.the actual injuries
which were the basis for medical treatment.
This discrepancy in available data creates a
barrier in correlating events leading to injury
with the resulting human damage, and represents
an enormous loss of information.

Certainly, the National Center for Health
Statistics has inherited some of the problems
described here. The accuracy of mortality data
cannot exceed the accuracy of the death ’
certificates from which the data are abstracted.
The different levels of detail provided for
intentional versus unintentional injuries is
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inherent in ICD coding and this discrepancy is,
in turn, reflected in mortality statistics.
Many hospitals do not record the "E" codes for
injuries, hence, this information is not always
available.

What improvements, then, might be carried
out given the current data structure and
limitations? First, additional categories for
injuries could be added to the table of 72
selected causes of death. Using the existing
major subdivisions "motor vehicle accident
deaths" could be further broken down by 'motor
vehicle occupants', "pedestrians', and
"motorcycle crashes''. The major subdivision
"other accidents and adverse effects" could be
broken down into "falls", "poisonings", "burns",
and "drowning". Suicide and homicide could be
broken down as "firearm deaths' versus other
means.

In the table of 281 selected causes of
death, additional categories could also be
added. The possible mechanisms of injury for
suicide and homicide could be presented in
roughly the same detail as for accidents and
adverse effects. In this wav, deaths caused by
a single product could be totalled in a given
year regardless of intent. Also, the seven
table section in Vital Statistics of the United
States devoted to Unintentional injuries should
be extended to include the same amount of detail
for homicides and suicides. The present format
represents an illogical division of a sinmgle
public health problem.

These are suggestions which would just
begin to bring injuries into a proper
perspective among other health problems in
national data. The described changes would
preserve the existing format of data
presentation and continue to be compatable with
international conventions for statistical
reports.

Additional improvements, although more
difficult to accomplish, would greatly enhance
the detail, accuracy, and usefulness of injury
data. The ICD codes, the most basic element of
national statistics, have some fundamental
problems in providing useful codes forinjury.
In particular, the level of detail for homicides
and suicides is considerably less than for
unintentional injuries. Furthermore, there are
no codes to define the etiologic agent of injury
or to distinguish between the etiologic agent
and the means by which it is deljvered to the
host. Changes addressing these points have been
recommended for the 10th revison of the ICD
codes (12). Should changes such as these be
adopted, the potential information gain will
eventually be passed on to the national data
base.

The problems and recommendations outlined
here represent only the highlights of an issue
that has received little attention. Despite the
magnitude of injuries as a public health
problem, the potential for gains in the
prevention of injuries remains great. However,
our ability to set prevention priorities, to
implement effective prevention strategies, and
to document-our progress is, in fact, dependent
on the availability of data consistent with
modern concepts of injury occurrence and



control. Our national data base is one of our
most valuable resources for injury-control, yet
the current presentation of-injury data
teflects a conceptual framework originating
prior to the 1950's.  The time is long overdue
to present injuries in a format and at a level
of detail appropriate to its significance as a
public health problem. :
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"OCCUPATIONAL INJURY DATA:

ARE WE COLLECTING WHAT WE NEED FOR
INDENTIFICATION, PREVENTION, AND EVALUATION?

Karl Kronebusch, Office of Technology Assessment

Introduction -

Occupational injury data collection should
serve three purposes: identification of
workplace hazards, design of preventive
measures, and evaluation of preventive
interventions. TIn the first section of this
paper I briefly describe the major sources of
information on the magnitude of the occupational
safety and health problem. Unfortunately, much
of the information from these sources has
historically been limited to recording
information about the injured employee and the
nature of the injury. Although this is useful
information for ideuntifying occupational hazards
it is insufficient in most cases for designing
preventive interventions. Moreover, the
evaluation of various efforts to reduce the
incidence of occupational injuries is made
difficult by a number of factors. In the second
section of this paper, I briefly describe some
of the factors that influence trends in
occupational injury rates. Finally, questions
still remain about the accuracy of employer-—
maintained injury records. In the final
section, I compare the number of occupational
injuries reported from several different sources
and discuss possible explanations for the
reported differences among these sources.

Sources of Occupational

Since the passage of
and Health Act of 1970,
collection has included
by employers and annual surveys of a sample of
employers by BLS. The survey results are used
to compute injury and to a limited extent,
illness rates by industry, as well as estimates
of the total numbers of fatalities, lost workday
cases and days, and cases without lost worktime,
but which involve medical treatment. BLS has
also since the mid-1970s. compiled information
provided by 25 to 30 state workers'compensatio
agencies, in a database known as_the -
Supplementary Data System (SDS).“ "Information
on occupational injuries is also available from
the National Health Interview Survey gf the
National Center for Health Statistics™ and a
system recently created by the National
Institute for Occupational Safety and Health
(NIOSH) in cooperation with the Consumer Product
Safety Commission (CPSC) that uses reports from
from hospital emergency room admissions. In
addition, the National Safety Council has
prepare estimataes since the 1920s.

For nonfatal injuries, the estimates from
different sources differ in part because of
differing definitions and differing population
universes. The National Safety Council
estimates that about 2.1 million disabling
injuries occurred at work during 1981. The 1981
BLS Annual Survey provides estimates of 2.4
million lost workday cases and 2.9 million cases
of injuries that required medical treatment but
did not involve loss of worktime. Thus the BLS
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total is about 5.3 million injuries.

The National Health Interview Survey estimate
for 1981, on the other hand, is that about 11.3
million occupational injuries occur that are
either me