Managing programs for the
elderly: Design of a social
information system

by Howard Birnbaum, Robert Burke, and
Frederick Pratier

This paper describes a comprehensive approach to
assembling a health care information system to monitor
programs for the elderly and disabled in a cost effective
manner. The Social Information System (SIS) described
in the paper was implemented for the evaluation of the
New York State Long-Term Home Health Care Program
(LTHHCP).

This evaluation required the collection and organiza-

tion of large amounts of client specific data, including
claims, clinical and programatic data. Sources for these
data included client medical records, Medicare,
Medicaid, and the New York State Food Stamps, Public
Assistance, Title XX, and Energy Assistance Programs.
Recommendations are made regarding client identifica-
tion, data elements, access, and structure of the data
base.

Introduction

Public policy research on the financing of health pro-
grams for the elderly, the sick, and the disabled typi-
cally focuses on the costs of Medicaid and Medicare. A
current major concern of this research is the high cost
of instituticnalization because, increasingly, a substantial
porticn of Medicaid expenditures goes for nursing home
care. Although there have been numerous studies of the
effectiveness of various home care policy options to
reduce the costs of institutionalization (Skellie et al.,
1981; Applebaum et al., 1980; Weissert et al., 1980),
rarely have studies looked at the combined costs of
various policy options across different social support
programs and funding sources. Yet options that are cost-
effective for one program may increase costs for
another. For example, if a Medicaid home care program
reduces institutionalization, it also may increase Food
Stamps, Energy Assistance, and Supplemental Security
Income (SSI) payments, as well as the cost of other pro-
grams that provide support to people at home. A home
care program could reduce the utilization of nursing
home services, but savings in nursing home reimburse-
ment might not be greater than both the extra outlays for
home care services and the additional spending on health
and social services and SSI payments.

To evaluate the combined costs of various social sup-
port programs, it is necessary to develop a comprehen-
sive approach to establishing the cost-effectiveness of
these programs for the elderly, the sick, and the dis-
abled. Such approaches te public financing of health
care rest fundamentally on the accessibility of large
amounts of financial and administrative data. The pur-
pose of this paper is to present a framework for
developing such a data base for managing programs for
the elderly and to describe the implementation of such a
data system.
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In the past two decades, the emergence of large-scale
information management technology has led to discus-
sions about the appropriate role of such systems in the
management of health care, Clearly, properly designed
health care information systems can be of great value to
providers and policymakers, who want to ensure the
cost-effectivenes as well as the adequacy of care pro-
vided to the United States population. At the same time,
the magunitude of the information flow has led to a
specialization of information systems that makes it dif-
ficult if not impossible, to get an overview of what kind
of care is being provided and at what cost.

In general, three types of data are available from
health care providers:

» Claims data, such as benefits or entitlements
provided,

» Clinical data, such as individual patient assessments
or medical histories, and

* Program management data, such as monthly admis-
sions and discharges.

Typically, these data are collected in an uncoordinated
manner and generally are available only to one or
another of the several potential users of the data. Even
the best designed management information systems (for
example, the Welfare Management System [WMS] in
New York State) collect data on only some of the
benefits received by individuals. There is currently no
single data source that combines data on health programs
from Federal, State, and local sources.

As part of its ongoing evaluation of the New York
State Long-Term Home Health Care Program
(LTHHCP),! Abt Associates Inc., in cooperation with
New York State, has designed an information system
that joins these three different types of data into a data
base, called a Social Information System (SIS). In the
process of assembling this data base, much has been

'The LTHHCP is an innovative program designed to provide homs
care to chronically ill individuals who otherwise would be in nursing
homes. The program is also known as the “*Nursing Home Without
Walls.”” In conjunction with a budget cap to contain costs, the
LTHHCP feamres comprehensive assessments of patients’ conditions,
case management, 24-hour service availability, and a broad offering of
medicai, psycho-social, and environmental services. See Bimbaum et
al. {1983) and New York State Senate Health Committee {1981} for
further details on the LTHHCP.
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learned about the principles underlying such a system,
the methods by which it can be implemented, and some
implications of an SIS for improving management of
health as well as other social support programs. In this
paper the status of the LTHHCP SIS data base is
reviewed and the lessons learned are explored.

Need for a social information system

Current discussions about the financing of long-term
care have raised issues concerning the expansion of
public-funding alternatives to institutional care and in-
home services. Public policymakers and program plan-
ners need conclusive and generalizable evidence that
policy initiatives such as the New York State LTHHCP
do in fact save public dollars. At present, the research
on the fiscal impacts of alternative approaches to home
care has not provided this evidence (U.S. General Ac-
couniing Office, 1981).

In inaugurating alternative care programs, State and
local decisionmakers must realize that while they are ex-
perimenting with new concepts, they are also making
choices about what their programs will look like. The
effectiveness of the LTHHCP and other in-home service
delivery models is not well understood (U.S. General
Accounting Office, 1981). Nevertheless, numerous new
programs are starting across the Nation, as in Oregon
and Missouri, in response to the community-based ser-
vices provisions, Section 2176, of the Omnibus Budget
Reconciliation Act of 1981. All are experimenting with
different arrangements of the wide variety of available
program options.

‘The process of local experimentation brings with it the
need to evaluate the successes and failures of all in-
novative alternative care programs. Indeed, the Section
2176 legislation requires that management and evaluation
information on the impact of community-based programs
be reported annually to the Department of Health and
Human Services, Fine tuning, as well as complete
overhauling, of these social programs may be necessary.
Management and policy improvements will require em-
pirical information of the sort contained in the SIS
described here.

The information retrieval capacity needed for program
evaluation is similar to that needed for good ongoing
program monitoring. Both tasks require collection of
large amounts of comprehensive data concerning pro-
gram activities at a client-specific level. A recent ad-
ministrative directive (New York Department of Social
Services, 1982) illustrates these needs:

*‘In order to assure that the Long-Term Home

Health Care Programs are providing a quality,

cost-efficient alternative to institutionalization, the

New York State Department of Social Services

and Department of Health require accurate infor-

mation on the LTHHCP patient’s characteristics,

lengths of stay, services provision, monthly ex-
penditures, third-party reimbursement, etc. To

date, none of the existing reporting (or MMIS

claim) requirements provide the necessary

information.”’

Aware of this need, New York State is developing a
program management information system for the
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LTHHCP. The LTHHCP’s new information system,
when implemented, will improve on the existing situa-
tion, but it will not be integrated to take full advantage
of New York’s extensive WMS, The New York WMS
collects and organizes data on the full range of New
York’s social support programs into a readily
manipulable data base; the data in the WMS include In-
come Maintenance (such as Food Stamps and Public
Assistance) and Medical Assistance (Medicaid), as well
as Title XX and Child Support Enforcement.

The prototype SIS described in this paper was
developed to collect data needed for evaluating the
LTHHCP. The SIS is also relevant for other community
long-term care programs where information on both
health and other social support programs is required,
Although the data already exist independent of the SIS,
they are too disparate to be comparable. As a result, the
data have never been used for the purposes described
here or to their full potential. The reason is that data
bases are invariably set up for one or another specific
reason under a variety of severe time and resource con-
straints. There is no general framework or perspective
for integrating 2 data set across social support programs.
The problems in building the SIS described here are
specific to New York; however, similar ones would be
present elsewhere.

Three types of data useful for an SIS already are
gathered by various health care providers, as noted
earlier: claims data, clinical data, and program manage-
ment data. However, there are disparate purposes for
collecting each kind of data. A number of problems, il-
lustrated by the needs of the New York LTHHCP
evaluation, occur as a resuit of these disparate purposes.

First, since the LTHHCP relies heavily on pre-existing
systems and forms, there is no uniform set of basic in-
formation on patients comparable to the long-term health
care minimum data set suggested by the National Com-
mittee on Vital and Health Statistics (U.S. Department
of Health and Human Services, 1980).

A second problem is that the patient information col-
lected by the LTHHCP program is not integrated into
the Medicaid claims payment data system. While New
York's Medicaid Management Information System con-
tains utilization and expenditure data, such data are not
easily linked to other patient records. It is desirable to
link these data to determine the utilization and cost of all
Medicaid services, including non-LTHHCP-provided
care. Non-LTHHCP-provided care may cost more than
LTHHCP care or vice versa. The LTHHCP sites main-
tain large amounts of data to document the service needs
of patients, but there is little readily available data on
LTHHCP expenditures.

The third problem is that claims data are inap-
propriately organized for other than fiscal and ad-
ministrative purposes. Claims data, while containing
useful information, are organized so that claims for
authorized services for eligible patients can be scruti-
nized prior to payment. As a result, the data are
cumbersome to manipulate and must be aggregated by
case for analysis.

The fourth problem is lack of linkages and common
patient identifiers between the various social State sup-
port programs. Data forms used to monitor and manage
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programs often collect summary data, but that data may
not be linkable to other data at a patient-specific level.
Much of the necessary identification data can be found
in the WMS.

The fifth problem is the lack of analytically oriented
evaluation data. Program monitoring and management
information systems typically collect data about resource
allocations. This collection of items is not conducive to
analytical investigation of causal patterns.

In addition to these problems, a major activity for the
evaluation and for the SIS involved collection of the
broad base of social support data necessary to trace the
interrelated expenditures by the State government
associated with LTHHCP participation. Nonprogram-
matic data (such as Medicare, Food Stamps, Public
Assistance, SSI, Tide XX, and Energy Assistance) are
necessary for an evaluation of the LTHHCP, since
enrollees may incur governmental expenditures for ser-
vices not provided by the LTHHCP. For example, if
LTHHCP patients are hospitalized more often than if
they had been cared for in a nursing home, then par-
ticipation in the LTHHCP may lead to a net increase in
governinent expenditures. Either Medicare or Medicaid
might cover these hospital episodes. To understand the
full cost implications of the LTHHCP, therefore, it is
necessary to collect data on the Medicaid and Medicare
health care expenses of the LTHHCP patients, including
services covered as well as not covered by the
LTHHCP.

In addition, by remaining at home, LTHHCP patients
also may receive social support services other than
health, paid for by the State and the Federal Govern-
ment. Although these costs are not paid for by
Medicaid, it is important o account for governmental
expenditures on programs such as Public Assistance,
Food Stamps, Energy Assistance, and SSI. Governmen-
tal budgets involve such program level tranfers, It may
be the case that the total health care expenditures for
home care are less than the expenditures for costs of in-
stimtionalized care or vice versa. However, comparisons
of “‘health only™" data are unnecessarily limited.

Design and contents of a social
information system

The evaluation of New York State’s LTHHCP re-
quired the development of a comprehensive data base,
combining program and case management data with
records of claims processed. This data base is termed a
Social Information System (SIS) both because its data
elements are systematically organized, so as to be easily
stored and readily retrievable, and because the data
elements encompass many of the characteristics of in-
dividuals in their social environment. That is, the data in
the SIS measure the individual and the home environ-
ment: how the individual functions physically, socially,
and emotionally, and how much support is provided to
maintain the individual.

The SIS includes all the types of data in the Long-
Term Health Care Minimum Data Set (U.S. Department
of Health and Human Services, 1980), as well as addi-
tional utilization and financing daia. Data are available
about the evaluation samples’ acute and long-term health
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care episodes, as well as their involvement in other
social support programs. The data base includes a full
year of data for the sample of participants enrolled in
the LTHHCP (approximately 700 persons) and for a
sample of comparison nonparticipants (also approxi-
mately 700 persons). The comparison sample was iden-
tified by data collectors from among nonparticipants in
the program. This sample included those who could
have participated by meeting all the LTHHCP eligibility
requirements. That is, comparison persons had to be
medically eligible for institutionalization; Medicaid eligi-
ble; living in an environment suitable for home care;
and budgeted for services within a cost cap equal to 75
percent or less of the costs of appropriate nursing home
care.

The SIS data include the following:

+ Demographic measures;

+ Medical information;

+ Measures of psycho-social, environmental, and
physicat functioning;

¢ Health services utilization and costs (Medicaid and

Medicare);

Food stamp assistance;

Public assistance;

Title XX assistance;

Energy assistance.

The design of the SIS allows for inclusion of SSI data;

however, these data have not yet been included. The

other omission in the SIS was the lack of comprehensive

Social Security data. Since Social Security retirement

and disability payments are not affected by institu-

tionalization, these data were not gathered for the

evaluation. A comprehensive SIS would include all SSI

and Social Security payments.

The difference between the SIS and previously existing
sources of information about LTHHCP participants is
that most of the data in the SIS, although included in
claim or program files, was not organized into a system
useful for either management or evaluation purposes.
The advantage of the SIS is that it organizes data that
was previously stored in agency file drawers and various
computers, and arranges it into a system of records that
can be readily accessed. Data for the SIS were collected
from over 100 Federal, State, county, city, and provider
sources; data for a single participant can come from
eight to twenty sources. There are two Federal sources,
two State sources, and several public sources in each of
the ten counties, plus data from numerous providers.

Although the SIS offers great potential for research
and program management, an information system of this
type also has potential for abuse. In order to ensure data
confidentiality, the LTHHCP SIS is managed by a data
base administrator whose primary responsibilities include
protecting the identity of the persons from whom data is
collected (Federal Register, May 15, 1981.) This ad-
ministrator evaluates requests for information and pro-
vides tables and other arrangements of SIS data for
legitimate research and management goals. In this way,
it is possible to ensure the confidentiality of the data.
(see ‘““Recommendations’” section.)

The SIS described here provides data for the evalua-
tion of the financial impacts and health outcomes of the
LTHHCP. It also could support more general research

* + » »
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concerning health care patterns of the elderly and the ill.
For example, the data base is sufficiently rich as to
ailow cross-cutting analyses of the tradeoffs between the
array of New York State and Federal programs that sup-
port the elderly, the disabled, and chronically ill
patients.

As developed and implemented for the evaluation of
the LTHHCP, the SIS is designed for operation during a
limited time period and without a capacity for routine
updating of data. Incorporation of routine updating
capacity would allow continual policy management
analysis of the LTHHCP. It also would be feasible to
adapt the SIS for routine use by New York in monitor-
ing the utilization and expenditure patterns of all recip-
ients of publicly funded social support programs.

Sources of data

The development of a comprehensive data base such
as the LTHHCP SIS implies the following: 1) that there
are well-defined data sources; 2) that data elements of
interest are available for specific time periods; and 3)
that data elements may be aggregated into logical
analytic units. This section discusses each of these im-
plications and describes the process used to develop the
SIS for policy analyses of long-term care issues.

There are approximately 1400 persons in the SIS
developed for the LTHHCP evaluation; the sample in-
take period was between October 1, 1980 and January

15, 1982. Each case was followed for twelve months
from date of entry into the study. In the case of pro-
gram participants, this is the date of initial admission to
the LTHHCP; for the nonparticipants, it is the date of
screening for study eligibility.

The flow of data from the varicus primary and
secondary sources to the LTHHCP SIS is depicted in
Figure 1. The remainder of this section discusses these
sources of data,

The maximum potential number of data claims or data
forms in the data base as a result of the data-gathering
process (summarized in Figure 1) is illusirated in Table
1. The unit of measure is the person/program/month.
This corresponds to the multiple measures of one per-
son’'s entitlement to one social support program for one
month. For example, a patient enrolled in Medicaid
would have 12 months of Medicaid data. Data on seven
support programs will be included: Medicaid, Medicare,
881, Food Stamps, Energy Assistance, Public '
Assistance, and Title XX. Other data include program
records and patient assessments. In addition, 2
specialized patient assessment instrument, a long-term
placement form entitled the DMS$-1+, was developed
for selecting comparison patients in the study. The
DMS-1+ is based on the standard DMS-1 New York
form used to ascertain a patient’s medical eligibility for
institutional care. The DMS-1+ incorporates patient
medical, functional, and mental status data on the New
York DMS-1 and also includes information on the Home

Figure 1
Long-Term Home Health Care Program Social Information System data sources

Abt Associates Inc.
» Social information rﬂ
System

Published County Level o1 New York State Department Hea}l&g Care Financing
Health Care System data of Social Services {mgf;::f n
— p——
A
Welfare Management IS SURS elaim Upstate County ; ;
System (WMS) MMIS file s HRA of NYC Social ServicelOffices. ig?,m:."ss?g';:g:
(Upstate FS, PA, (Medicaid) (FS, PA, GSS) (Pre-WMS, MMIS (SSH)
HEAP, etc.) benefits)

LTHHCP sites
{Rates, entry
dates)

Data collectors
{DMS-1+, DMS-1
reassessmants,
waived services)

NOTE: FS=Food Stamps, PA=Public Assistance, HEAFP=Home Energy Assistance Program; GSS=General Social Services; MMIS =Medicaid
Management Information System; DMS-1= Standard Mew York State institutional eligibility form; DMS«1+ = Specialized assessment instrument
tor selecting Long-Term Home Health Care Program (LTHHCP) comparison group.
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Assessment Abstract used by the LTHHCP to ascertain
the appropriateness of the patient’s home environment
for home care.

Table 1

Number of Social Information System forms,
by data source type

Number of
claims or
Source Persons eligible? forms

Medicaid 1,372 167,808
Medicare 1,071 25,444
Food Stamp 448 3.601
Public Assistance 49 292
DMS-1+2 1,384 1,384
DMS-12 1,384 3,584

1 Data were requested on 1,384 patients for a 1-year periad following
study entry date. Eligibility was determined by the exislence of a valid
case of client number for that data type.

2 DMS-1 is a long-lerm care placement form.

Data for the SIS are of two types: primary and
secondary. Primary data include those data sets where
data collectors, acting under evaluation and New York
State staff direction, have collected data, usually by pa-
tient interview, The primary data elements are mainly
patient status items. The abstraction of patient data from
his/her medical record, in lieu of a direct assessment, is
also considered primary. Three major sources of
primary data are incorporated into the SIS. The data
elements from these sources are listed in Table 2.

Table 2

Social Information System primary data,
by source!

Source Data elements

LTHHCP data recorded on Patient's name

Patient Intake Form? or Site

Master Lists? Admission/discharge dates
Social security no,
Medicare no.
Medicaid no.
Food stamp
Date of assessment

Control no.
Patient’s name
Medicare no.
Medicaid no.
Site no.

See footnotes at end of table.
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Table 2—Continued

Soclal Information System primary data,
by source!

Source Data alements

Initial DMS-1 and DMS-1 +2 DMS-1 predictor score
Qualifies for LTHHCP
Original palient site
Date of assessment
Date of birth
Marital status
Race
Patient's current
regidence location
Patient's living arrangement:
stairs, etc.
live alone/with someogne
Source of income
Home/Place where care
could be provided
Patient and family
characteristics
Measures of activities
of daily living3 (ADL}
Budget
Assessment details:
Patient transition
Sources of information
Diagnostic group
Date of assessment
Date of latest hospital stay
Provider name
Diaghoses
Health and functional status
scale scores:
Nursing care
Skilled nursing needs
Functional status
Mental status
Impairments
Skilled therapies required

DMS-1 reassessments
Coliected two times at 6-
month inlervals; halfway
through the study year
and at the end of 1
year from admission.

DMS-1 predictor score
Current patient location
Patient’s name
Patient's sex
Social Security no.
Medicare no.
Medicaid no.
Date of birth
Date latest hospital stay
Provider name
Diagnoses
Health and functional status
scale scores:
Nursing care
Skilled nursing needs
Functional status
Mental status
Impairments
Skitled therapies required

1 Collected by means of patient interview, abstraction, and interpretation
of patients’ medical records, or the Home Assessment Absiract. Requires
clinically-trained data collector,

2 Thage are data collection forms developed especially for this evaluation
project.

3 ADL measures include independence in bathing, dressing, esting.
toileting, transferring, and so forth.
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Secondary data incorporated into the SIS encompass
mainly patient utilization and financial data that are col-
lected routinely by various agencies. The secondary data
are listed in Table 3 by each social support program
available for any sample member.

The SIS was conceptualized during 1980, and planning
was continually revised for three years to incorporate
New York’s changing data systems. Ultimately, there
were four general data sources for the SIS information:
» Patient and program medical and other records;

« County systems containing both hard copy and com-
puterized data;

« MMIS; and

+ WMS.

The plan for collecting primary data involved exten-
sions of several routine New York State data collection
forms used in long term care placement, specifically,
their DMS-1 and Home Assessment Abstract (HAA)
{Abt Associates Inc., March, 1981).

Table 3

Social Information System
secondary data

Public programs
Food Stamp (FS)

Data type

Eligibility status: amount
of dollars authorized to
patient’s case during
study period.

Public Assistance (PA) Eligibility status: amount
of dollars authorized to
patient's case during
study period.

Title XX (TXX) Eligibility status: amount
of units of service utilized
by the patient during
study period.

Energy Assistance (HEAP} Eligibility status: amount
of dollars authorized dur-
ing study pariod.
Medicaid (MA) Sermvice utilization and
amount of dollars paid to
each provider type on
behalf of the patient for
the study petiod.
Medicare (MC) Service utilization and
amount of dollars paid to
each provider type on
behalf of the patient for
the study period.

Supplemental Security

Income {SSI) Eligibility and amount of
dollars paid directly to the
patient during the study
period.
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The plan for secondary data collection relied heavily
on county-supplied Medicaid, Food Stamp, and Public
Assistance data (Abt Associates Inc., December, 1981).
Untit recently, most New York health and social support
data were located in local (county) social services of-
fices. These data often were in filing cabinets or on a
variety of computers of different types in data files of
widely varying levels of accuracy and ease of utility.
The gradual adaptation of the MMIS and WMS across
the counties in New York has led to standardized
statewide data bases.

Tracking patients

The major problem in using the secondary data, aside
from accessibility, was that the program and county-
level files were not linkable across individuals because
there was no coordinated or central source of identifica-
tion numbers. It was necessary to devise an elaborate
crosswalk to link patient data from the various data
sources. An important component of the SIS is this ex-
tensive crosswatk of patient identification numbers for
each of the relevant programs and data sources, which is
named ID.CENTRAL. This crosswalk is the key to link-
ing data collected for periods before the development of
New York's MMIS and WMS as well as to aggregating
data across the various New York social support
programs.

During the 1970’s, New York began development of a
centralized state-wide Medicaid Management Information
System (MMIS). Gradually, counties throughout the
State entered into agreements with the MMIS. By early
1982, almost every county in the State had joined the
central MMIS. Prior to the statewide MMIS period,
Medicaid county data were available only in
nonstandardized formats, including hard copy and
several computer systems.

The WMS includes eligibility and authorization data
on the numerous social support programs funded by
New York State, including Food Stamp, Public
Assistance, Title XX, and Energy Assistance. However,
as with MMIS data, there are pre-WMS and post-WMS
periods. Post-WMS data are linkable across programs;
but pre-WMS data were maintained at a county level,
with no uniform or readily known set of patient iden-
tifiers. Here, too, in the pre-WMS period, data were
available in various modes, including hard copy and
computerized data systems of various levels of avail-
ability and wtility.

Tracking data

A second problem in using the range of SIS secondary
data involves its wide dispersal among numerous
sources. The majority of secondary data sources is
available only from the State (MMIS for Medicaid and
WMS for Food Stamp, Title XX, Public Assistance, and
Energy Assistance). As increasing numbers of counties
became operational on the State data bases during the
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evaluation period, it became appropriate to shift
emphasis away from county-supplied data to State-
supplied data. Thus, reliance on and need for county-
level data collection was reduced. Nevertheless, certain
data elements remain available only at the county level.

The cooperation of the State and local Departments of
Social Services has been crucial in efforts to assemble
the data. Elaborate and clearly specified data protocols
were implemented for each county and for each data
source. The development of the SIS involved extensive
negotiations and procurement processes regarding data
from numerous local and State social service and other
agencies. Any state interested in pursuing the develop-
ment of an SIS should be prepared for similar major
developmental efforts.

A case example of the LTHHCP SIS

To help the reader visualize the complexity and
magnitude of the SIS, data for one case, Mrs. Johnson,
an LTHHCP program patient in Onondaga County, is
presented. Although the data are real, Mrs. Johnson’s
name is fictitious.

In Table 4 a summary of the data, obtained for Mrs.
Johnson from primary and secondary sources is shown,
The DMS-1 predictor score and the average dollar
amount per month of services appropriate for this case
are indicated. The predictor score is used as a summary
of primary data. This score is a weighted addition of
elements of the DMS-1. Thus, although the DMS-1 col-
lected over a hundred data elements, they can be ag-
gregated into a manageable number of scales; data on
only one of these numerous scales are presented in
Table 4. The DMS-1 was administered at entrance into
the program, and at two additional times, 6 and 12
months. For clarity of exposition, the scores are written
next to the month the assessment occurred.

Tradeoffs in funding sources are illustrated in this
table. For example, Mrs. Johnson’s Food Stamp entitle-
ment amounts remained constant throughout the year.
Public Assistance amounts, however, declined at the
time her Title XX services began. The shift in benefits
from one public assistance program to another could be
due to many reasons, including changes in the case com-
position or in program or eligibility criteria. It is impor-
tant to study the shift from several perspectives. A
researcher, for example, may want to know if this shift
resulted in a decrease in the total public dollars utilized
by Mrs. Johnson. A program monitor may want to
know if the home care program is meeting its objec-
tives. A case manager may want to know if the Title
XX program better meets Mrs, Johnson’s needs.
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Table 5 is a month-by-month breakdown of Mrs,
Johnson’s Medicaid and Medicare expenditures. Several
important preblems typically encountered in conducting
research with these data are illustrated. The pre-MMIS
data were hand-calculated by the county Department of
Social Services staff and provided no breakdown by
units of utilization for each service. Therefore, estimates
of pre-MMIS units of service must be calculated. For-
tunately for this SIS construction, only a small portion
of the data base was so affected. Furthermore, since
Mrs. Johnson has both Medicare and Medicaid
coverage, the total costs per services require reconcilia-
tion of both Medicare and Medicaid data. In the exam-
ple, Mrs. Johnson was hospitalized in Month 11 for four
days. The first day was covered by Medicaid ($304);
days two, three, and four were covered by Medicare
($1,225). This hospitalization also resulted in both
Medicaid and Medicare paying a proportion of the
drug/supply bill and in Medicare paying the entire physi-
cian bill. It is only when Medicaid and Medicare data
are appropriately included that the correct utilization and
dollar amounts can be presented.

Recommendations

Lessons learned about an SIS, based on the LTHHC
study, can be translated into recommendations for other
data-base developers. These recommendations are
grouped into four categories:

s Client Identification;
+ Data Elements;

+ Access; and

s Structure

Client identification

A unique client identification number should be given
to recipients of all State or Federal assistance programs
administered by the State. This identification procedure
will assure that each individual can be rapidly and cor-
rectly identified. Where possible, each separate program
should share the common identifier and the identifier
should be used for one and only one individuat. These
restrictions require that the definition of identifier be ac-
cepted across all data bases; that is, the identification
number must not be comprised of numbers that relate
only to the program. For example, Medicaid patient data
would only be accessed by the common identification
number and not the Medicaid number. The identification
would be maintained as a separate file and would func-
tion as the major link to other program data files. In ad-
dition, this client identification number could be
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Table 4

Social Information System summary data for Mrs. Johnson

3
DMS-1 Public Assistance Tithe XX
score Public Special Service No. of
Month! pradictor Madicaid Medicare Food Stamp? Assistance utility Total P.A. Energy* type units
1 January 1981 368 $ €78 $ 10 $ 181.85 $ 60 $ 24185
2 February 1981 1,548 10 201.55 60 261.55
2 March 1981 1,847 10 207.95 60 267.95
4 April 1981 1,662 10 207.00 80 267.00
5 May 1981 116 10 207.00 60 267.00
6 June 1981 840 10 207.00 60 267.00
7 July 1981 404 920 10 230.45 &0 290.45
8 August 1981 918 10 123.16 60 213.15
9 September 1981 1,568 10 213.18% 60 273.15 Counseling 6
10 October 1981 1,666 10 66.09 60 103.09 Counseling 5
11 November 1981 1,046 $ 1,729 10 66.09 60 111.09 $155.00 Counseling 1
12 December 1981 a1 10 58.09 60 118.09 Counseling 8
13 January 1982 408 -— Counseling 2
Total $12,890 $ 1,728 $ 120 $ 2,681.375 $155.00

1The pre-MMIS period corresponds to Jan. 1981-Aug. 1981. The post—-MMIS period begins Sept. 1981. The pre-WMS period corresponds 10 Jan. 1981-Oct. 1981, The post-WMS period begins Nov. 1981.
2Mrs. Johnson's Food Stamp case was reported for herself only.
Public Assistance: the amounts need to be divided by number of family members in the case (for Mrs. Johnson it is 4}.
‘Home Energy Assistance Program: these dollars distributed once per year.
STotal for family = $2,.681.37 + 4 persons = $670.34 per person per year.



Table 5

lllustrative Medicaid and Medicare data for Mrs Johnson!

Months
3 4 5 6 7 9 10 1t i2

Provider $ $ $ $ Units$ Units$ Units$ Units §
Hospitals

Medicaid -— = —= — 1 304 - -
Medicare -—_ - - - 311225 - -
Nursing homes U
Physicians

Medicaid 1 15 1 g8 — - —_—
Medicare -— = - - 4 60 - -
Clinics - — - - 1 B6 —_
Home health

agencies 2001516 2121608 123 932 — —
Home health

agencies/

registered

nurses 1 21 1 21 —  em -—
Drugs/supplies

Medicaid - 16 - 30 - 28 - 8
Medicare — - — —— = 140 —— -
Transportation —_— em e e e e e -
Totals $1568 $1847 $1662 $116  $840  $920 {$1568 $'l666l $2775 $81

1
Pre-MMIS Post-MMIS

Breakdown of service by month not available

1Admitted to LTHHC on January 20, 1981,
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embedded into any and all other vnique program iden-
tifiers by using prefix and suffix routines, although it
would clearly be preferable to use a single common
identifier for each client. Furthermore, it is desirable
that these identification numbers be readily updated so
that they are current. That is, additional identifiers
should be added when new clients enter a program.
When a client is discharged, this fact should be noted in
the file and the date entered. Such a procedure would
permit corrections to the data set to be carried out
quickly.

The structure of the data base can be designed to take
maximal advantage of this client linkage. For example,
the SIS could contain a synepsis file for each client that
would contain his’her name, date of birth, sex, social
security number, and an indicator for each data base
noting whether the client was program eligible and, if
so, the appropriate case number. The synopsis file also
might contain the total benefits paid in the previous
calendar year for each data type, and the number of
months in that year during which the client was program
eligible.

Data Elements

The second set of recommendations focuses on the
data elements. One major concern is that not all the files
in the data base are in the same format. For example,
some data bases (such as the Medicaid Claims File) have
the individual medical claim as the unit. For LTHHCP-
specific data the client (or participanty is the unit; and
for Public Assistance and Food Stamps the case is the
unit. The case contains at least the client and often the
members of the household in which the client resides.
Thus, merely having the correct data from each data
base does not necessarily provide accurate information at
the client level. Using Mrs. Johnson as an example, her
claims on Medicaid would have to be aggregated to get
her monthly Medicaid expenditures. To obtain Mrs.
Johnson’s average monthly share of public assistance
and food stamp dollars, however, the dollars allocated
each month to her and her family would have to be
divided by the number of members of her household.
For analytic purposes, the marginal allocation of Food
Stamps for Mrs. Johnson is also relevant, since family
allocations are non-linear with respect to household size.

Another problem involves reconciliation of benefits
authorized with amounts redeemed. Some programs,
Food Stamps for example, record the dollar amounts
authorized for the case in one file and the amount of
dollars actually redeemed in another file. Even if the
authorized file is available, the redemption file may not
be. Because of a time lag in receipt of the redemption
information, it may prove too difficult to merge it with
the authorization amounts in a timely manner. If the cor-
relation between these two figures (authorization versus
redemption) is determined and if, over time, it is
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demonstrated to approximate a constant, then only one
of these files—the authorized amount file—need be used
as an integral component of the SIS. It is also necessary
to obtain service dates for each record so that the time
period covered in Month 1 of Medicaid can be matched
with the same Month 1 in each of the other data bases.

Access

There are two access problems: data input and data
retrieval. In order to assure the integrity of the data
base, safeguards must be created to make sure that only
authorized individuals can update or modify existing
data. Another set of safeguards is necessary to make
sure that only authorized individuals read or retrieve
data. Yet another is necessary to prevent accidental
alteration or destruction of data items. There are several
ways of arriving at these safeguards. First, the data base
should have a single administrator who acts as
gatekeeper for both entry and retrieval. Second, a
security system should be created such that some per-
sons can achieve access only to selected segments of the
data base. Third, only an aggregated file should be made
available for researchers or others (such as planners and
policymakers) who would need to use the data; this ag-
gregated file would not contain client identifiers, ensur-
ing that unauthorized individuals would not have access
to confidential client information. This file would con-
tain data aggregated to some specific units such as
month and treatment site, but contain no other client
identifiers. Fourth, the integrity of the SIS can be main-
tained when direct approval from the system ad-
ministrator is needed to write on specific files. With all
these safeguards, unauthorized and intentional or
unintentional changes in the files are rendered more
difficult.

Structure

While numerous analyses of the SIS data are possible,
to be feasible they must be possible within reasonable
resource constraints, Since it can be very costly to
analyze data measuring the micro activities of clients,
the data base must be organized parsimoniously. Both
computer and staff resources can be minimized if the
data base is appropriately set up at the outset. This sec-
tion reviews the principles that the LTHHCP SIS uses to
allow cost-effective data manipulation.,

If data for a client covers each of the variables from
each of these sources, he or she will be considered to
have a *‘rectangular’” data base. The term rectangular is
used to mean that for every possible variable or data
item for each observation (that is, client), there exists a
valid entry or value (or a confirmation that no data ap-
ply, for example, that the client is ineligible for
Medicare).? If values are applicable but missing, ap-
propriate imputation techniques can be used to provide a
valid substitute value. Both visually and in the computer

ZIn designing such a data base, there is a tradeoff between condensing
the data matrix through “‘sparse matrix’’ techniques and the consequent
storage and retrieval costs. The cosis of using data compression tech-
niques are excessive if the data are used on a continuing basis, as they
are in the SIS.
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the data base looks like Table 6. The resultant rec-
tangular data base would be cumbersome and extremely
expensive to manipulate, In the case of the New York
SIS, it holds thousands of data items on each of 1,400
individuals.® This data base encompasses the expen-
ditures incurred for this person over twelve months by
social support programs. Altogether, the data base in-
cludes over one and a half million data elements.

IPreliminary data currently in house contain, for a single individual,
up to 400 Medicaid data elements, up to 52 Title XX elements, 12
Foed Stamps elements, 36 Public Assistance elements, 1 Energy
Assistance element, as well as Medicare claims, SSI information and
patient specific data at three points during the smdy year.

Table 6
Model rectangular data base

Sample ID Variable 1 Variable 2 Variable M Variable N

There are two steps to developing a cost-effective SIS,
Both were implemented for the SIS buiit for the
LTHHCP Evaluation.

The first step requires the maintenance of separate
data files for different data sources, in a “‘relational’”
file format.¢ For example, in this type of structure, pro-
gram data would be stored at one level of observation
(the LTHHCP programs}, while other data might be at
the patient year, half-year, or month level. Figure 2 il-
lustrates this relational model for three of the sources.
For each analysis, the relations could be “‘joined’” to
create analytic subfiles that could be rectangular, but the
need for storing redundant datz at the lowest common
level would be eliminated.

The second step is to reduce or aggregate the data to
a level that results in a data file that is economically
feasible to manipulate. For example, one could ag-

“A relational data base allows for maintenance of separate data files for
cach different data source. This approach provides that each data file

1 a d g j retain its own units (e.g., claims, cases, patients).

2 b e h k

- - » L L ]

» » L ] L L ]

. L » L ] L ]
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Figure 2
Model relational data base
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gregate Medicaid claims data into monthly or annual
amounts for selected carefully defined variables. Or, one
could aggregate all hospital expenses and ancillaries into
a single “‘hospital expenditure variable,”’ all physician
claims into a ‘‘physician variable,”” and so forth.

The technical requirements of the SIS follow logically
from the evaluation design, and are thus specific to that
project. However, the general principles of the system
design are relevant to any such integrated data system.
The data base has been designed from the point of view
of analytic utility. At the same time, the realities of
scheduling and budget have imposed certain constraints
on the system development process.

The key decision, both for cost-effectiveness and
utility, was to maintain the data base in a relational for-
mat. Data from each of the sources are stored as
separate files, linked by a common identifier (study
number). Then each of these files is aggregated or ad-
justed to the level of the individual study participant,
while time series information is expressed positionally.

For example, in the Primary Health Status file there is
one record per case, continuing the data from the initial
health status review (DMS—1+), the 6-month and
12-month follow-ups (DMS — 1), and admission and
discharge data obtained from the LTHHCP for program
participants, The other files in the data base are the
Medicaid, Medicare, and auxilliary benefit history files,
including Public Assistance, Food Stamp, and so forth.

During the aggregation process several preprocessing
steps took place. Data items from each source were
combined to form scales, and redundant or contradictory
information was edited out. Where this could not be ac-
complished, the data item was left blank.

The key to combining data from the various sources is
the structure of these analytic files. Each file is at the
same level of observation (the study participant); each
contains the common identifier (study number, refer-
enced through ID.CENTRAL); each is in 2 fixed record
length format and is stored as a sequential file. When
file extracts are required for some particular purpose,
such. as analysis or report generation, these can readily
be produced by special purpose extract and merger soft-
ware developed by Abt Associates Inc., using the
COBOL programming language. Reports are generated
by using a combination of this software, SPSS (for
statistical tabulation and testing) and COBOL report
writing software.

None of the currently available data base management
system packages® has been used, since these packages
are more appropriate to applications where records for
an individual need to be accessed on a routine basis. In
contrast, the analysis of the SIS files requires a con-
secutive (rather than a random access) format. The
needs of the LTHHCP evaluation require relatively in-
frequent access to a high percentage of the observations
in the file. This type of file access, characterized by low
volatility (items are modified infrequently) and high ac-
tivity (many records are accessed in one run), is best
served by a sequential file structure.

In order to access the information stored in the SIS, it
was possible to construct index reference files containing

*Such as Total, 1022 or SIR.
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status information and the relative sequence numbers of
the observations in the master files. The indices can be
small direct access files keyed on the status information.
For example, in order to select all the program par-
ticipants in upstate New York and extract their benefit
history information, it is necessary only to join two in-
dex files (client status and site code). The common
subset of identifiers, each associated with a relative ad-
dress in the benefit history file, is used to abstract only
those records desired, without the necessity of
processing the entire data base. This technique is wel-
suited to processing even very large data bases, as the
case of retrieval of a particular data item is not affected
by the total number of records but only by the size of
the index files that must be joined. Obviously, it is
critical to anticipate the kinds of data request that will
be made of the SIS in order to construct the needed in-
dices. This is done at the time the files are created or
updated, when the marginal cost of writing the index
files is insignificant compared with the processing re-
quirements for accessing every record in the master file.

Data security and confidentiality are inherent in this
type of file structure. Since the primary data files (the
master records for each data source) contain no identify-
ing information other than the study identifier, obtaining
a copy of these files could not compromise the confiden-
tiality of the data. The index files, on the other hand,
contain no confidential information. All files, whether
primary data or index, are password protected, and can
be accessed only with a significant amount of software
support.

Updating the files can be done in several ways. Since
the primary data files are stored sequentially, periodic
updates could be accomplished by passing a transaction
file {containing the set of changes, keyed by study iden-
tifier) against the master records, creating.a new up-to-
date master. The older master is retained for back-up.
Another way the files could be maintained for routine
updates would be to change the addresses in the index
files to reference the storage location of the new data.
Either approach is well within the limits of current data
processing technology, and does not require major sofi-
ware development efforts.

The SIS developed for the evaluation is intended to
serve the particular needs of the LTHHCP evaluation,
To this end, the SIS has been structured so as to be
cost-effective to create and to maintain, to provide data
security, and to be useful to the analysts working on the
program. The techniques employed, however, are of
general utility and would be applicable to a wide range
of research and management information reporting tasks.

Summary and conclusions

In summary, the LTHHCP SIS was developed by Abt
Associates Inc. under contract to the Health Care Finan-
cing Administration, in conjunction with New York
State and with the assistance of several of the counties
in New York. Its development was made possible by
forward thinking New York State planners who
established the WMS. It contains data on Medicaid pa-
tients living in New York City, and Westchester,
Albany, Herkimer, Cattaraugus, Erie, and Onondaga
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Counties. Persons whose data are in the SIS either have
been LTHHCP participants or are comparison in-
dividuals similar to LTHHCP patients. Data have been
collected from both hard copy and computerized sources
including both State-wide and county-only systems.
Although there are some gaps, generally the data include
comprehensive information for previously described data
elements for a one-year period between time of entry in-
to the evaluation sample through December 1982.

An SIS capacity is not unique to New York. Similar
systems could be developed by other States which
possess both automated Medicaid and Welfare Manage-
ment Systems, such as Michigan. An ongoing, continual-
ly updated SIS could allow State officials to track pat-
terns of utilization and expenditure across different
social support programs by means of a common set of
identifiers. It would allow analyses of the tradeoffs
across social support programs for health care, social
services, food, energy assistance, and other such pro-
gtams. Such cross-cutting analyses are necessary to
evaluate what happens when legislative mandates change
the eligibility for and benefits of these programs. In
addition, one support program, at its own officials’
discretion, may initiate or continue to offer services
formerly provided by another; Title XX and Medicaid
have a history of such arrangements.

It will take a major commitment from the State and
the Federal Government to devote sufficient resources to
continue developing the SIS data system. Moreover, the
technical and political problems in implementing unique
client identifiers may be extremely difficult or in some
cases impossible.

Administrators of health and welfare programs have a
different perspective from analysts and evaluators. They
may be reluctant to change administrative systems, par-
ticularly if they must bear the cost or staff burdens. The
task is not just to collect large amounts of data, but also
to summarize these data carefully in order to focus ef-
fectively on important evaluation and program moanitor-
ing issues. This may be one of the most difficult tasks
for data system designers. The production of data where
units of measurement have the same *‘format’’ is ex-
tremely complicated, often time-consuming, and requires
constant attention to detail. For a variety of reasons, the
data systems designers {not the reporting components)
may have to accomplish this task. There are limits in
creating a data systemn that extracts component paris
from a variety of sources. Because data are gathered for
different purposes (workload management, cost accoun-
ting, eligibility determination, benefit payments, and so
forth), definitions, data elements, reliability, and strue-
ture may all vary in the source files. Therefore, files
like SIS may not be as “‘rich” in detail as some of the
source files, although they have a much broader scope.
For this reason, no one data system can answer all ques-
tions or solve all problems.

Despite these drawbacks, it is hoped that government
officials will recognize the strength and importance of
the data arrangements described here and attempt to im-
plement them. Even if an SIS system is not im-
plemented, the principles discussed here should be useful
to architects of claims and eligibility data systems for
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social support programs for the eldetly, the sick, the
disabled, and the needy. At a minimum, administrative
program data systems can be made more relevant and
useful to public policy research.
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