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ABSTRACT

This paper reviews information systems in the area of health,

in Israel and abroad, in order to provide a basis for more informed

decisionmaking with respect to the development of a national information

system for longterm care in Israel. Existing information systems were

regrouped into broad categories by the type of health information that they

produce (national data banks / data systems; management information systems

for health services providers; and LTC information systems). Each of the

main areas of an information system  its objectives, the health information

or output that it generates, the data input, and the ways of processing data

inputs  were then reviewed. Associated problems and possible solutions to

these problems are also discussed.

The review of ISs in the broader area of health is followed by a

description of those characteristics unique to LTC. The implications and

potential contribution of a national information system in LTC to its
potential users are examined. Finally, the authors present personal views

as to priorities with respect to the development of a national IS for LTC

in Israel.



1. INTRODUCTION

Longterm care has been defined as those health or social

services, formal or informal, that are required on a recurring or

continuous basis by an individual because of chronic or permanent

physical or mental impairment. They may be provided in a variety of

settings , including the client 's own home (Boyle, 1981) .

The number of elderly in Israel has risen rapidly during the last
decade, especially among the very old. It appears that longterm care (LTC)

services have not kept up with the increased demand. The demand for LTC

services will continue to grow rapidly during the next decade, at the

end of which the population of persons aged 75+ will be 59^ greater than

today (Kop, 1980) .

LTC services for the elderly; given little attention at the

creation of the State, have now climbed high on the scale of priorities.
In practical terms, this means that the government has decided to

actively involve itself in the planning j coordinating and monitoring of

the LTC service systems, whereas its past involvement was limited to

transfer payments,

The major challenges in the provision of LTC services in Israel
can be summarized as follows (Habib, 1980; Sandoz , 1982) :

1) Identification of the population with LTC needs that are not

met or are met inadequately; identification of financial, geographic or

social barriers to adequate service,

2) Monitoring the effectiveness and cost of intervention by

government ministries and public organizations,
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3) Improvement of the organization and provision of LTC services,

A major limitation in meeting these challenges is, of course^ the

lack of data and possibilities to translate existing data into useful

information,

Before designing a national information system CIS) for LTC in

Israel, we need to review the literature and experiences of other attempts

to develop such systems, Since ISs in LTC are few? it is advisable to

enlarge the review to the broader area of health,

The emphasis on this literature review will be to extract useful

information from the existing literature for the development of a national

LTC information system in Israel,
The review of IS in the broader area of health is followed by a

description of those characteristics that are special to LTC. Then the

implications and potential contribution of a national information system in

LTC to its potential users are discussed. Finally, the authorsf personal

views as to priorities with respect to the development of an IS in LTC for

Israel are detailed.

2. LITERATURE REVIEW ON INFORMATION SYSTEMS

Few terms have been assigned so many different meanings as the term

"Health information system", as eyidenced by the many attempts to define

it. Vuori (1977, ,ק 83] defines health information system as '■a mechanism

for the collection, processing, analysis and transmission of information

required for organizing and operating health services and also for research

and training." The World Health Organization, for its part, defines a health
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information system as "an organization of people ? facilities and methods

interacting together as a subsystem of a socioeconomic information

system to provide the necessary dat,a and information on the health

situation,,, and the factors (socialt economic? geographic? etc.)

influencing it, on the deployment of the health resources available ? and

on the utilization of these resources in support of the planning and

management of the health services'' (Weber f 1980 , p, 46) . This paper

defines a health information system more simply as a system that transforms

data (the IS's input) into information in the area of health,

This section briefly reviews a variety of existing information

systems regrouped in Broad categories 5/~ the type of health information

they produce: national data banks/data systems, management information

systems for health services providers, and LTC information systems. The

review will be limited to information systems featuring automated data

processing.

Section 3 will examine in detail the main areas of an information

system; the objectives of the information system j the health information,

or output, that is generated by the IS; the data input, and the ways of

processing data inputs. The section will also discuss associated problems

and possible solutions to these problems,

2.1 National Da,ta Bajlks and National Data, Systems

National data banks and national data systems are designed to

provide health authorities with information for the overall evaluation

of national programs , forplanning f monitoring of health services and
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for research. National data banks are often the responsibility of an

independent agency (such as the Central Bureau of Statistics) which

either publishes data in relatively raw tabular form, or makes it
available to users for further analysis,

2.1.1 Hospital discharge report ing SZ?5?1)5

Many countries have a national hospital discharge reporting

system. The purposes for which the reporting systems were established

differ little from country to country. The primary rationale is to

collect data for use in planning and evaluating health service systems.

Epidemiological research and health services delivery research are

secondary purposes,

The data collected by the discharge reporting systems is usually

published on a periodic basis. Unpublished statistical tables are
frequently distributed on a routine basis to interested parties. Each

system maintains computer files of the information collected from which

further analysis can be conducted.

Most discharge reporting systems aim at a 100 percent collection

of individual abstracts on the hospital patients that they cover. Very

few systems are based on sampling, The coverage of hospital patients
differs from country to country, both with respect to which hospitals

are covered (private hospitals often are not covered, longterm care

institutions sometimes are) and to the patient categories included within

a given hospital (psychiatric wards patients in general hospitals are

For discussions of hospital discharge reporting systems and their use,
see: Ashley, 1972; Barr, 1977; Bendel, 1981} Dumbaugh, 1976; Kind and
Prowles, 1978; Kozak, 1980; Linnakkfte£ a_j, , 1981; Mekler, et_al_. ,

1980; and NHS , 1979: pp. 123^28,
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sometimes excluded) . The most comprehensive reporting is found in those

countries where the government owns and operates a majority of the

hosPitals. The Finnish Hospital Discharge Reporting System (HDRS) and the

EnglishWelsh Hospital Activity Analysis (HAA) System are such examples.

The latter are described in some detail in sections 1 and 2 of the
Appendix.

While demographic data, length of stay and diagnostic data are

usually provided in discharge reporting systems, differences do exist.
The most important difference lies in record linkage:

a) between successive records for an individual patient in a given

hospital (i.e., patients transfered from one department to another are

often processed as new admissions);

b) between hospitals; and,

c) with other health or social data banks.

Another difference involves data collection and processing delays,

This delay is often so long as to preclude the data's use for hospital

management or direct patient care. Further, questionable accuracy and

validity, insufficiently detailed information, and difficult access have

been noted for some of the reporting systems.

2 . 1 . 2 National_health_ insurance programs

Many countries have a third party national health insurance

program that reimburses health service providers for services rendered

on the basis of a bill presented by the provider. Although these

insurance Programs vary widely with respect to population group and

services covered, all have developed an administrative data system to

review and process claims, generate fiscal reports, prevent fraud and
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2.andoverservicing, and evaluate program operations and effectiveness

Clients and service providers are typically assigned an

individual identification number that allows the system to be person

specific as well as servicespecific. Also common is a file structure
which generally includes:

a) an enrollees master file of the program's eligible population;

b) a service provider file) and,

c) a service utilization file.
Because national health insurance data systems are population

based, as well as person and servicespecific ■ f they hold potential for
and, indeed, have to some extent been used for studies of the health

services and epidemio logical research. For example, in the U.S . the

MEDICARE master file is considered to be the most accurate and complete

demographic register available for the population aged 65 and over

)Hatten, 1980). Such data systems also have limitations, among which are:

a) The data base covers only those services offered in the

insurance program. Ambulatory care is not always covered and longterm

care rarely so.

b) Demographic data, social characteristics and health status
information on the enrollees is frequently minimal or nonexistent.

c) Information items that do not. affect claims processing (e.g.,
race or diagnosis) are less accurate and more often missing than those

items that do affect processing.

2

See Anderson and Farseth, 1977; DHEW, 1978; DHEW, 1980; Hatten, 1980;
and Kozak, 1980. See also section 3 in the Appendix for a
description of the MEDICARE Health Insurance data system (USA) .
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2.1.3 National case registers

A case register is an instrument used to collect data on a

specific group of people that employs a single identification for

each person in the reporting system, The data is organized on an

individual basis rather than on an event basis. This allows one to link

different episodes relating to the same individual and to trace all
treatments provided to a given person. Care registers are especially
appropriate for monitoring the health and services use of persons

afflicted by a disease or longterm problem. The most common types of

registers are for psychiatric and cancer cases,

Psychiatric registers are usually operated by the government

agency responsible for mental health services. Some registers relate
only to those admitted for hospitalization in psychiatric institutions
)the Israeli Psychiatric Register, for example  Rahav et_ a^. , 1981) .

Others (the Saskatchewan Psychiatric Research Data File, for example _

D'Arcy et_ al_. , 1976) include all patients who have been treated for a

psychiatric illness, irrespective of the facility at which the treatment

was provided. Most registries receive their information directly from

psychiatric service providers under compulsory notification procedures.

Cancer registries deal with both suspected and confirmed cancer

cases. The sources of information include hospitals, institutes of

 pathology, oncology outpatient departments, and death certificates.
Notification is most often voluntary,

3

D'Arcy et al . , 1976; Dupon et al . , 1974; Krupinsky, 1977; Neufeldt,
1969; Neufeldt, 1970; Phillips et al . , 1962; and Rahav et al., 1981.
For a description of the Israeli Psychiatric Care Register, see
section ך in the Appendix.

4
Katz et al., 1979; Maclennan et al.,1978; NHS, 1979; pp. 144145;
Steinitz and Tzur, 1965; and Waterhouse et al., 1976. For a
description of the Israeli Cancer Registry, see section 8 in the
Appendix.
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A major problem with case registers is the identification of

subjects and the elimination of multiple registration. Identification
procedures are timeconsuming and account for a significant portion of

the effort spent in updating the register. The accuracy, validity,
comparability, and completeness of diagnostic information constitute
another major problem, Cancer registries generally carry an appraisal of

the validity and accuracy of the diagnosis, Another major problem in

case registries is that of incomplete coverage of cases. Finally,
criticism has been expressed in some countries of an overlap between

hospital discharge reporting systems and cancer or psychiatric registers

reporting. ;

2.2 Management Information Systems for Health Service Providers

Management information systems (MIS) are designed for use in

organizational settings by managers, medical directors, and other

institutional decisionmakers, The term 'management' is here defined

broadly so as to include patient care management in addition to the more

traditional definition of administrative management.

The outstanding difference between a MIS and a national data bank

is that MIS outputs are designed by, or in close cooperation with

clearly identifiable users who have definite operational

objectives. Furthermore, MIS users commonly provide the input data, or

at least have considerable control over the data providers.

The following review of management information systems in mental

health services, hospital networks, and health maintenance organizations

is restricted to those that include at least to some extent medical

information, as opposed to purely financial data,
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2.2.1 Management information systems for mental health services

Mental health services in many countries are characteristically
separate from other health services with respect to service delivery,

financing and supervision. Because of the relative uniqueness of

< mental health care settings and their specialized information

requirements, greater efforts have been invested in developing

information systems in the area of mental health than in any other

health area(IIed lung et_ a^. , 1981) .

Several MISs have been developed for specific institutions and

groups of institutions for the purpose of:

a) Bookkeeping and documentation (patient census and statistical
reports, patient records, outpatient consultations and

indirect services, and clinical workload summaries),

b) Monitoring patient care (screening and assessment, clinical
monitoring and decisionmaking and professional review).

c) Administration (billing, personnel, payroll, and inventory).

d) Program evaluation and planning (needs assessment, process

evaluation, outcome evaluation, and effectiveness).
e) Clinical research.

Such patientrelated inputs as identification and demographic

data, clinical assessments, treatment progress reports, and followup

See Gluck, 1974, for a description of the MIS of the Institute of
Living in Hartford, Connecticut (a 400bed mental hospital). Hedlung
et al., 1977, describe the Mental Health Information System of the
Missouri Department of Mental Health. Laska and Bank, 1975 and Kupfer
et al., 1976, detail the MultiState Information System developed by
the Rockland Research Institute in Orangeburg, New York, which
provides support for a large number of mental health facilities from
many different states in the U.S. and in several foreign countries,
The latter is also described in section 9 of the Appendix.
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information are obtained from clinical checklists, rating scales, and

other standardized forms. These instruments are completed by the patient,
clerks, members of the mental health team, and community informants at

various points during the patient care process.

Less extensive MISs have been developed to provide support for

special mental health program settings, such as community health centers.

They tend to be defined in terms of special program reporting needs and

stress simple data collection procedures with few direct clinical
applications.

Many problems were encountered, not all of them found a

solution. One of the obstacles to the integration of clinical
information is the reluctance of mental health workers to accept the

potential feasibility of a precise clinical recordkeeping system, as well

as resistance related to issues of privacy and confidentiality. Another

problem is the low reliability of the diagnostic system and the lack of

standard clinical terminology,

Some of the more complex data collection and distribution systems

have been unable to ensure either timely or accurate information returns.
As a result the main applications of mental health information systems

have been in the areas of patient documentation service reports,
administrative accounting, and program evaluation. Clinically oriented
applications are clearly taking a back seat in operational settings,

See, for example, Crawford et al., 1974: pp. 175203; Elpers and
Chapman, 1978; Hansen et_ alTT 1977; Maypole, 1978; St. Clair et_a]_. ,
1976; and Taube, 1969.

See Hedlung et_ al_. , 1981: pp. 2021; Klein, Greist and Van Cura, 1975;
Knesper et^al_. , 197.8; Laska et_al_. , 1980; and Pollack et_ al_. , 1974.
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2.2.2 Management _information_sy^tems for hospital networks

The MISs for hospital networks have in the main been developed to

meet the administrative and medical information needs of individual
o

hospitals, At secondary level, they provide a regional data base for

planning and research in health services utilization patterns. Some of

the MIS outputs are used as inputs to national data banks. The applica

tions of such MISs range over financial accounting, laboratory reports,
patient histories, admission scheduling, manpower allocation, assisting in

the delivery of patient care, and meeting government reporting requirements.

In North America and Australia, where hospitals are usually independent

of government health authorities, each hospital has its own data system,

and records of individual patients from different hospitals are not merged.

In countries where local and regional health authorities are

responsible for the provision or financing of health care services, as in

most Scandinavian countries, the objective of exercising control over and

planning for the provision of health services has contributed greatly to

the development of MISs. The latter are so structured as to allow for

linkage between the various hospitals and their supporting facilities,
These countries usually also have a unique national identification
system, which is used not only to link records between hospitals

and their supporting services, but also to other data banks, such

as the population registry. Such MIS systems permit one to

Q

See, for example, Abrahamson and Hatala, 1977 QJ,S,A,); Bendel, 1981
Clsrael); Fenna et al,, 1978 CSweden)j Grain, 1982 (Australia);
Perreault, 1980 TUanSSa) ; andShaffert , 1978 (U,S,AJ See also
sections lOandll in the Appendix, which describe respectively the
MEDECHO Hospital Discharge Reporting System (Quebec) and the
Stockholm County Medical Information System (Sweden).
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study health service utilization patterns by geographic areas, patients'
demographic characteristics or diagnoses. They also allow timeseries and

cohort analysis, as well as epidemiological studies.

2.2.3 Management information systems for health maintenance organizations

and other healthservice provider organizations
Q

Health maintenance organizations (HMO) and other health service

provider organizations that serve defined populations are of special

interest because they are population based; that is, there is a known

denominator for computing the incidence of disease or service utilization
rates.

The largest HMO is the Californiabased KaiserPermanente Medical

Care Program, with more than a million enrollees, 11 community hospitals,
1,000 fulltime physicians and 15 outpatient medical offices (in 1973)

)Collen, 1974).

Kai s erP ermanente is based on a unique membership system. The

system maintains an administrative record for each individual, linked to

a family account. This provides the basis for a comprehensive series of

statistical reporting systems covering both in and outpatient services.

The reports issued show the distribution of the membership population to
medical center service areas, with corresponding utilization statistics,
They supply current information and identify trends to facilitate the

planning of facilities and staffing. Other MIS outputs !*elate to payroll,
personnel, general accounting and pharmacy operations.

Between 1965  1974 KaiserPermanente developed and partially

9
An HMO supplies a variety of health services to an enrolled population
on a prepaid basis. For a more complete description of an HMO, see
Luft et^al_. , 1980. ■
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implemented a governmentsponsored pilot medical information system that
included:

a) a central, integrated data base with a computerized medical

record for each patient;

b) medical application subsystems: hospital information,

outpatients, multiphasic testing, clinical laboratory,

pharmacy, and essential medical data retrieval; and,

c) statistical retrieval programs to scan the data base for health
services and epidemiological research.

Most of the medical application subsystems were based on online (real
time) access to the medical record data base,

The Livingston Community Center, Inc. (LCC) (see Appendix, section 12)

delivers a comprehensive range of health care services to a

target population of 12,000 residents of the Livingston, California area.

Only members of this target population are eligible to receive care

through LCC on a continuous basis. Care is provided on a feeforservice
basis. 1

The LCC MIS was designed to:

a) aid management in assessing the effectiveness of care delivery;

b) supply patient billing services and financial reports; and,

c) provide a data base for research on health care attitudes and

behavior.

The main system inputs have been a community census and two

household surveys, health care delivery records, and financial data.

The KaiserPermanente Medical Information System, as described above,
no longer exists. Changes in the Nixon administration's national
research policy resulted in KaiserPermanente not receiving
continuation funds for the then 10 yearold development project.



 14 

These data sources are used to create a family linked data file that

links each patient service to the specific individual and family to

which the service was provided and billed. The key to the linkage is a

unique patient identification number for each patient registered with

LCC.

The LCC system generates a number of outputs. Most of the regular

monthly reports deal with the service's volume and financial issues.

Special studies of community affairs and clinical effectiveness are

issued quarterly or by request. The center's board of directors uses

monthly activity summaries to monitor utilization by geographic and age

distribution. The usage trends revealed provide direction for the

planning of community health programs. The system can also produce time

analyses and clinical performance summaries. These studies facilitate
the review of staff service time, as well as a more general evaluation

of the center's effectiveness in serving the target population.
To summarize, the MISs differ greatly with respect to their

scope and coverage in health, but share a common denominator in the

support they offer to the daily operations of health services.
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2.2.4Ma^1ageme^t_informa^ion_ systems inhealth/ social services in Israel
Several computerized MISs have been developed in Israel to serve

health and social agencies or care providers.

Patient discharge data in most Israeli general hospitals is
computerized and is used for administration, planning, and medical

research in individual hospitals as well as at the group level (Kupat

Holim hospitals, governmental hospitals, Hadassah hospitals). Data is
compatible within hospital groups, but not across groups,

Rockland's multi state information system (see footnote 5) was

implemented for a while in five mental hospitals. Use was discontinued

because of dissatisfaction with the system (Mental Health Services, 1979).

The Ministry of Education uses a computerized information system

to allocate percapita funds to individual schools (Gelmon, 1982,

pp. 6876) , A main data source is a computer tape obtained from the

Population Register with ID numbers, names and addresses of five yearold

children. The system is also used for planning and research through

linkage with other data files. ,

Institutions and day centers for mentally retarded children are

subsidized on a percapita basis by the Ministry of Social Affairs with

the assistance of a computerized registry of clients. The limitations of

such a registry for the purpose of planning services are known. The

implementation of a more sophisticated MIS failed because of poor data

Very little documentation is available on these MISs. Most of the
information was obtained directly at the source through interviews
with key informants. See sections 5 and 6 in the Appendix.

12
Personal interview with Shimon Birler, Service for Retarded. Also
see Gelmon, 1982, pp. 7778.



 16 
"ו.

returns from service providers. This was attributed to the complexity of

the forms and lack of incentives for their completion. A new, simplified

system is planned, a key aspect of which will be the linkage of payment

with the receipt of accurate and complete data.

Finally, several computerized MISs exist in agencies involved in

transfer payments, such as the National Insurance Institute. Those are

essentially used for accounting purposes.

Israel has an advantage compared to some other countries in that

each resident has a unique identification number and a computerized

population registry that is based on it (See Appendix, Section 13).

Population registry data has been successfully incorporated into the

Ministry of Education information system, as mentioned above. It also

has been used for identity verification in the Israeli cancer and

psychiatric registries (see Appendix, sections 8 and 7).

2.3 Information Systems in LTC

Although the need to develop information system to plan and

evaluate LTC services has been recognized (GAO, 1979; Murnaghan, 1976;

Roy and Keeler ? 1979), few such systems are in operation.

2.3.1 National data banksonLTC service users

Longterm care services are provided under a multiplicity of

settings that fall under many different authorities. Possibly for this
reason comprehensive national information systems on the use of LTC services

are few.

National data bases on LTC service utilization, where they exist,
are limited to selected types of services,
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'' One of the more comprehensive data, sources originates in the national

health insurance data systems, the largest of which is probably the

aforementioned MEDICARE data system (pHEW, 1978) , The MEDICARE program

covers longterm care provision ranging across hospitals, home health

agencies, and skilled care facilities,
National hospital reporting systems constitute another source of

data to the extent that they include LTC institutions (a,s in Finland and

Sweden) (Kozak, 1980),

The U.S, General Accounting Office CGAO) has proposed building a

national information system on the conditions of older people, based on

a survey interview approach CGAO , 1979) . The dat,a for the information

system would be provided through a national sample of older people using

Duke University's OARS questionnaires!3 This interview approach has limita
tions : there is a time lag between data collection and reporting, and the

information system is of little use to individual LTC service providers and

of no use for direct patient care. The GAO proposal was rejected by the

former Department of Health, Education and Welfare, for its high costs
among other reasons.

2.3.2 ^omputerized_directories of_LTC_ service providers

Computerized registries of service providers are a very different
kind of information system, One such system was Michigan's Human Services

Network system, an online resource directory to a wide variety of

human service providers, including LTC providers (Michigan Human

Service Network, 1979). The directory included information describing

The OARS questionnaire yields information about functional activity
in five domains: social resources, economic resources, mental health.
physical health and activities of daily living, It takes approximately
45 minutes to administer, For more details, see Kane and Kane, 1981;
pp. 292299; or RojasPakes and Bar Giora, 1980; pp. 116124.
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each facility (type, location, capacity, licensing), its admission

process, eligibility criteria and kinds of services provided. The system

was designed to generate a list of appropriate service providers that

conform with the needs expressed by the client (service needed, desired

location, acceptable distance, etc,), The Network system was developed,

implemented and fully tested over a period of 4Jj years, It was terminated

in 1979 due to the unwillingness of the Michigan Legislature to

appropriate funds for its continuation.

2,3.3 Management information system for LTC service Providers

A few MISs have been developed to serve the need of LTC service

providersf

The OnLok Senior Health Services

One of the few examples of a computerized MIS for an LTC service

provider is that of the OnLok Senior Health Services, a nonprofit

communitybased service program serving the frail elderly population of

San Francisco's Chinatown  North Beach area (Zawadski and Gee, 1982) .

OnLok deliberately calls its information system an Information

Management System (IMS) as opposed to a management information system, in

order to stress that it is designed to serve the information needs of the

direct service, research and evaluation staff, in addition to those of

the program administrators,
The two main functions of the OnLok IMS are fiscal management and

client management. The fiscal management component provides an integrated

cash management system, bringing together personnel costs with other

expenditures and relating this information to service data for effective

fiscal control. The client management component supplies administrative
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and service staff with information pertaining to OnLok's client/
participant population, such as demographic data, opening and closing

dates , clients ' income sources and amounts , and scheduling information.

In addition, it is designed to meet all external reporting requirements

and provide a data base for ongoing research.

The main data files used in the OnLok system are:

a) The master participant data set, which contains identifying

information on participants, enrol lment disenrol lment data, scheduling
information, biographical information, and demographics. This data set

is used extensively in daytoday operations. It is used on an ongoing

basis to provide eligibility information for funding agencies,

scheduling reports to program staff, and regular biographical summaries

of the participant population.
b) The client service data file contains all utilization data,

These summarize the number of service users, the total number of service

units used, and the number of units per user. It presents this
information for level of care, user payment source, and service

setting. Each day the staff records those services delivered in over

fifty service areas, from transportation to counselling to hospital

ization, This data, supplemented By specialty services data derived

from medical billings, is summarized monthly and computerized, The

data can be evaluated to identify service patterns and used in regression

analyses as predictors of changes in the required pattern of services,

c) An assessment data file holds information on each client's

health status (medical/diagnostic condition and functional impairment

levels) and physical environment, as assessed by individual members of
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the OnLok multidisciplinary team. This multidimensional data, describes

individual clients as well as the target population and change in both.

Ongoing information on client functional status is available, Some

factor analyses of the functional assessment data set and some initial
analyses of change over relatively short oneryear periods have been

completed,

An important design feature of OnLokJs IMS is the linkage of

the fiscal management and client management components, thus integrating

cost information with service information,

TheBen j amjn Rose Institute
The Benjamin Rose Institute provides a wide range of health and

social services to Cleveland's frail elderly. The Institute's Community

and Family Service Division uses a neighborhoodbased team approach to

deliver service. Teams are housed at four sites, each with clerical
assistance. In addition, the Institute operates a 175bed skilled

nursing facility (Pollack, 1981] .

Its manual MIS was developed, successfully implemented, and is
now being automated. The factors cited as contributing to the successful

implementation of the MIS were the administration's commitment to the

project and staff invplvement from the beginning.
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3. MAIN COMPONENTS OF AN INFORMATION SYSTEM AND PROBLEM AREAS

The success achieved by an IS is judged by the extent to which

its outputs approximate the information that the system was designed to

provide. Success is thus determined both by factors affecting the IS

outputs and by those relating to the definition of its objectives,

Figure 1 illustrates these different factors; arrows represent
problem areas.

Figure 1; Main components of an information system

Data input needed n ■. 7 Objectives
Desired to generate < ^f of potential
system: desired output P users

/ ~n
Actual Data __^_ Data Data
system: provider input Data processing output

3.1 Objectives of an Information System

The main criterion in judging an IS is its usefulness to the users.

Many problems faced by an IS can be traced to a lack of precision in who

the potential users will be, what information they need, and for what purpose

purpose (Anderson and Farseth, 1977: pr 137; Le Beux and Gremy, 1980).

The problem is often present for largescale data banks designed to serve

multiple users for a multiplicity of purposes,

The information needs of users differ in terms of type of

information requested, the level of detail and accuracy required, and the

timeliness demanded. There is a tradeoff between these characteristics.
For example, senior policymakers involved in strategic planning require

populationbased data, Their earphasis is on completeness of coverage,

rather than on the data's level of detail or its punctuality. Program
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managers in health service organizations require more accurate, precise,
and current information on the operation of their program or health

services. Health professionals require even more detailed and accurate

information on individual patients, on the spot, Because of such

considerations, largescale data banks designed to serve multiple users

are often based on compromises that result in some users complaining that

the information generated is insufficiently detailed, while other users

complain of too much irrelevant data,
Another important factor affecting the definition of goals is the

level of user involvement in the development of the IS (Fenna et_ aJL ,

1978: p. 152; Haro, 1980; NHS, 1979: pp , 147148), Too often the goals

of an IS are defined by people other than those who will actually make

use of the data, or by people who have little understanding of the

limitations and possibilities of information systems. Some systems have

failed or have been significantly reduced in scope because of overly

ambitious or unrealistic initial goals, ISs have often been underutilized

because their design failed to provide for the real need of the potential
users.

A third problem arises when the goals of the IS, as defined by

its promoters, conflict with the interests of the other parties involved.

)Dery, 1981: pp. 1518). This is particularly the case when an IS is
imposed from above, and is perceived as a tool to increase control from

the top (i.e . , national authorities) at the expense of the bottom (i.e.,
local authorities or service providers), The result is a political
battle. Since those at the "bottom" are the basic suppliers of input data,

resistance to the IS from the "bottom" is a sure way to guarantee system
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failure. To overcome that problem, a "bottomup" approach has been

recommended and in some cases employed. Primary processing is
undertaken at the service providers' level, thus enabling the system to

be responsive to local demands. The more diverse and demanding

information needs of the service providers make them the logical

starting point for a multilevel information network.

3.2 Information System Outputs

Once the objectives have been defined, the usefulness of the system

is affected by two major factors: the quality of output presentation and

the quality of the data; namely their completeness, accuracy, validity
and timeliness,

IS outputs may be described in terms of a number of dichotomies:

periodical reports versus ad hoc reports, printed reports versus machine

readable outputs", statistical tabulations versus listings, numerical

versus descriptive reports, and tables versus graphs (Weinstein, 1975:

pp. 418436) .

Too much data, or data presented in an unclear manner, is as bad

as too little data. Among the pitfalls worth noting are: reports that

supply so much detail that summaries and comparisons are difficult to

extract, reports lacking data needed to interpret detail (i.e.,
abstracts with diagnostics or drug codes, but no diagnostic or drug

names), reports in awkward sort orders that disperse data that should be

14
Heasman, 1980; Linnakko et_ aJL , 1981; Ouellet, 1980; Roger, 1981:
p. 455; and Zawadski and Gee, 1982: pp. 1920,

Anderson and Farseth, 1977: p. 142; Dery, 1981: pp. 245246; Haro,
1980; Vuori, 1977: pp. 3435; and WHO, 1977: p, 22.
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accessed simultaneously, and reports that display comparison data וז1

■ sort orders different from the reports or files with which they are to

be compared.

The single most effective way of overcoming such problems (i.e.,
to ensure that the presentation of the IS outputs meets the users needs)

is to involve the users in the design of the IS (Anderson and Farseth,

1977; Pollack, 1981; and Zawadski and Gee, 1982) .

The second factor contributing to the usefulness of IS outputs,

namely the quality of the data, is directly related to the quality of

' . the IS input data (in line with the axiom "Garbage In, Garbage Out"),

: as well as to how carefully input data is processed into output.

3.3 IS Inputs

The completeness, accuracy, validity and timeliness of input data

are affected by several factors, considered below.

3.3.1 Motivationofdataproviders
The cost in terms of time and manpower of providing the

information is a major factor affecting the motivation of the data

providers. Of specific importance is the opportunity cost of time; will

the time spent collecting and recording the information be at the

expense of other activities, such as patient care?

The data providers' perception as to the use that will be made

of the data can also contribute to or detract from motivation. As

mentioned previously, if data providers believe that data will be used

to limit their authority, there are many ways to sabotage the system

)e.g. , filing incomplete reports, reporting after long delays, or even

biasing input data to look better  Dery, 1981: pp. 233234, 243). .
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Alternatively, if the data providers receive processed information that
helps them in their tasks, or if they are convinced of the value of the
IS, they will be more likely to provide complete and accurate input data

)Roger, 1981: p. 459).

Finally, confidentiality problems can impede motivation. There is
a particular problem regarding personal information that could be stigmatizing.

Because of that, data may not be recorded even where the data

providers realize that the information is relevant (Bendel, Judith, 1981),

3.3.2 Type of input data

The accuracy of input data, or the extent to which it is
unambiguous and can be determined with certainty, is related to the type

of item collected (Bendel, Judith, 1981; Kupfer et^ al^. , 1976: pp. 7778;

Weinstein, 1975: p. 446).

Administration data such as demographic characteristics (sex, .

age, marital status) or dates of service use usually meet this
criterion, although not always (e.g. , if the information is obtained

from memory).

Other input data, such as diagnosis, are more problematic. For

example, diagnostic data may be inaccurate, because of the classification
of diagnostics used (for example, when it does not allow to record

multiple conditions) , Or, it can be inaccurate simply because an

accurate diagnosis cannot be made (as in determining the cause of

death), The grosser the classification, the more likely different
persons rating the same observation will give the same rating, On the

other hand, gross classification may not be sufficiently precise for

many users,
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The accuracy of an item also depends on the end to which the

information is used. The length of stay as a measure of use of hospital
service provides a case example, If total length of stay is used, the

measure is unambiguous, but too imprecise for most applications which

require bed type. If the measure of hospital use is refined further and

department specific length of stay is used, than a problem arises
regarding those patients who transfer from department to department.

Should every episode be considered separately, as is generally done in

Israel? This measure is ambiguous, since transfer patients are not

differentiated from patients who spend their entire stay in the same

department, The difference is unimportant when one computes the number of

patient days per department per hundred in the population, but it becomes

quite significant when computing the average length of stay per

department.

The possibility of controlling input data accuracy is also

affected by the type of item collected. The accuracy of some data can be

controlled through comparison with other information sources (such as

. age with date of birth as recorded on identification papers). Other

items may be partially controlled through such logical checks as

insuring that the code recorded for a given item falls within a

permissable range, or that the recording of different items are

compatible (e.g. , if a patient is recorded as being hospitlized in a

maternity ward, she must be female).
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3.3.3 Feedback from and to data providers

Data providers know best what information they can report and what

information they cannot. Many studies report that the involvement of data

providers in the development of an IS was a key element in its success

)Anderson and Farseth, 2977; Pollack, 1981; andZ awad sky and Gee, 1982).

The maintenance of ongoing laison between the reporting facilities
and the central processing agency is essential to ensuring quality data

inputs (Weinstein, 1975: p, 446; Pollack, 1981), One means to do so is
by providing feedback to data providers on the quality of the reporting,
for example by returning forms with incorrect entries.

3.3.4 Means of data entry

There are many ways to enter data into an information system. Some

of the main differences are at what stage the data is coded, as with

diagnoses, and whether the reporting is online (i.e., direct access to

the IS computer). These differences, which affect the data's accuracy

and timeliness are reviewed in detail in the following section.

3.4 Data Processing

Data processing possibilities are greatly affected by the

characteristics of input data, the most important of which is the extent

to which it allows the linkage, both cross sect ionally and over time, of

information relating to individuals, their use of services, service

providers, and to regional or national socio demographic data banks. In

other words, is the input data personspecific, providerspecific,

16 " r
See, for example, MED ECHO (Perrault, 1980); the Israeli Psychiatric
Case Register (Appendix, Section 7); or the Israeli Ministry of
Education's School Children's Register (Gelmon, 1982; p, 69) ,
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periodspecific, or populationspecific (Vuori, 1977: p. 40; White,

1974: pp. 299300).

Another contributing characteristic is the consistency and

comparability of similar items reported from different sources. Further,

do they have the same meaning for the various data providers and are they

recorded in an identical manner? Although much work has been done to

promote uniform recording systems and the uniform classification of

patients and services, the difficulties inherent in implementing such

uniformity remain a major reason for the lack of comprehensiveness and

coverage in most health information systems.

Input data may be received in a relatively raw, uncoded form, or

in precoded or machinereadable form. The latter form often means

savings in time since the burden of coding is distributed among many data

providers; further, the cost of coding is transferred from the IS center
to the data providers. It may also facilitate the use of a uniform format

for data reporting, However, precoded and machine readable data can

also decrease reliability since more persons are involved in the coding.

Furthermore, the IS center may have no control over the coding quality

unless "raw data1' is reported as well, which is rarely done (Dery, 1981:

pp, 241244] .

Finally, the hardware and software used to process the input data

is clearly another important factor in determining a system's success or

failure. An online connection between the central system components and

data providers and/or system users carries a large advantage in that

Bendel, 1982; DHEW, 1980a; p, 3: DHHS, 1981; p. 3: Roger 1981
and White, 1974; p. 300. '
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data is available immediately, However, such systems are very expensive

and require specialized training to operate. The requirement of a backup

system in case of hardware or software breakdown adds to the cost ,

Finally, the implementation of online systems is especially difficult
because, among other reasons, it generally requires changes in work

habits,

4. SPECIAL CHARACTERISTICS OF LONGTERM CARE

Before drawing conclusions from the implications of the literature
review on information systems in the health area for the development of

a national IS for LTC, one must review and take into account the special
characteristics of longterm care,

4.1Multi dimensional natureOflongterm care

More than any other type of care, LTC is characterized by its
mult i dimensional nature, both with respect to the classification of the

population in need of LTC, to the types of care encompassed in the

notion of LTC, and to the settings where LTC is provided (Boyle, 1981),

Classification of disease is generally much less informative in

longterm care than in acute care, In acute care, a diagnosis of

appendicitis, for example, is specific and indicates the type of care

required, In lpngterm care for the elderly, several diseases may be

present, preventing a ready categorization within a standard classification
system, Moreover, in longterm care the need for services may be more a function
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of the severity of the disease than of the classification of the disease

itself. Thus additional dimensions are needed to classify LTC users,

Classification by categories of handicap, disability and

functional limitation is more meaningful in making the nature of the

appropriate solution apparent, and thereby facilitating development of a

care plan. Functional ability is generally accepted as a practical
18alternative for classifying patients. Still another type of patient

classification has been proposed that considers the type of care needed

by patients > thereby establishing actual needs and enabling an optimal

placement decision (Bay at al,, 1982).

Longterm care requires skills and services outside of the

medical profession (Knowelden, 1976: p. 80). Client information must

incorporate not only medical data, but also educational, economic and

social information, especially that reflecting on the potential role of

the family in caregiving, As stated by Schwab (1976, p. 28) "Longterm

care cannot be locked into the medical diagnosis, and health services

to the elderly and disabled cannot be delivered in isolation from their
psychological, social, emotional and economic problems." While efforts
are often made to isolate LTC services within the domain of either

health or social services, the distinction belies the interelatedness

of physical, psychological and social factors, and contributes to the

fragmentation in service delivery known to characterize longterm care.

LTC services are supplied by a variety of providers and

combinations of providers, through both formal and informal service

ן o
See, Kane and Kane, 1981; or RojasPakes and BarGinra, 1981, for a
description of patient classification schemes.
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delivery networks, and in a variety of settings. The formal service

delivery network is made up of a myriad of agencies and organizations,

public and private, proprietary and nonprofit. The caregivers employed

by these agencies have widely varied professional and educational

experience, ranging from that necessary to perform "unskilled" to highly

technical tasks.

The informal support network consists of family, friends, and

neighbors who provide LTC services and assistance, generally on an

unpaid basis. The voluntary nature of this "informal" assistance makes

for varying estimates of its prevalence, but it is generally agreed that
informal providers account for a great deal , if not the majority, of LTC

services provided.

Finally, longterm care service delivery settings are usually

categorized as being at home, in day service facilites, protective living

arrangements or institutions (La Vor, 1977: pp. 3038).

One implication of LTC's multi dimensional nature relevant to a

national IS for LTC is that uniform classification of clients, service

providers and type of services received may be a much more difficult
task than for the acute health sector,

4.2 Duration of longterm care

LTC involve wide variations in the duration of care. Care may be

continuous, episodic or repetitive over a long period of time. Often it
is impossible to determine how long care will be required. Norms for an

"appropriate" duration of care are difficult to establish and

comparisons of use duration for specific LTC services are much less

meaningful than for acute care,
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The timing of care constitutes yet another difference between LTC

and shortterm care. The need for and utilization of shortterm care

services are usually expressed in terms of the type of service provided

)such as outpatient visits), and there is usually some flexibility as to

when the service is needed. The timing of the service is of much greater

concern in LTC. Isaac and Neville (1976) introduced the notion of (time)

interval as a method of measurement of need: they divided potential
need into three grades of severity, according to the interval elapsing

between necessary periods of help. "Long interval needs'' exist where help

is required for an hour or two per day (e.g., domestic work or shopping),

"short interval needs" where help is required several times a day at
intervals of three to six hours (e , g , , preparing meals) and the severest

grade, "critical interval need", arises when help might be needed at any .

time by day or night, at short or unpredictable intervals. The importance

of the timing of care is of course very much dependent on specific living

arrangements and on the availability of a substitute source of care,

4. 3 Changes in thelong term care services jilix

Expanding community services (including home care) has been

advocated worldwide to permit those elderly who are at present

institutionalized to remain in the community, The effect of such a

policy is unclear, Community services may, indeed, provide a substitute
to institutionalization, but may also become an additive to

institutional care (^Kane and Kane, 1980) , or even increase the demand
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for LTC institutionalization (for example, if community services were

to serve as an entry point to the LTC system),

For this reason, it is more important than in acute care to

have a dynamic system that follows individual patients through the system.

system.

5, CONTRIBUTION OF A NATIONAL INFORMATION SYSTEM FOR LONGTERM CARE

TO ITS POTENTIAL USERS

The calls for a national IS in the health area all stress the

need to satisfy a variety of potential users: a) policymakers at the

national level, b) managers of specific programs or services,
c) professionals involved in direct patient care, and d) researchers.

They all recommend that a national IS be populationbased, contain data

on the service providers, on the service users and on the utilization of

services; further, that the IS should permit the linkage of these
r. r 19various types or information.

On the other hand, a national IS cannot simultaneously meet all

the information needs of all potential users, inasmuch as tradeoffs
exist between data processing time, achieveable levels of detail, and

costs incurred in data collection and processing.

The following sections will discuss the advantages and

limitations of a national IS for LTC with respect to meeting the

information needs of the abovecited potential users.

5.1 Direct care professionals

This category covers those professionals who make decisions with

19 Bendel, 1982; Brody and Masciocchi, 1980; DHEW, 1980; NHS, 1979:
pp, 158159,



 . " "י

 34 ~

respect to the assessment, treatment or referral of the elderly. Their

information needs include data on a client's past and present use of

health and social services, on LTC service providers or agencies to which

a client can be referred, and information needed to assess the clients'

medical and social condition.

Their information needs are quite variable and specific both to

the particular professional and client. Such information is usually

obtained directly from the client, from referral documents, and from

professional contacts. While professionals may complain about the

incompleteness of tiie information they receive, the information they do

receive is usually specially adapted tp their needs. Much of this
information is not easily computerized, arid if it were, it would

require that all data sources employ the same terminology in

order to be used nationwide, This is especially true for client
assessment information,

A national IS could, however, complement the information

sources of professionals 5/ providing information not generally

available ? or at least by providing more accurate information.

Such information could include data on a client Is past and present

20
Judith Bend el (1981) describes comparability problems in medical
files. Several attempts have been made to computerize patient
assessment. All relate to a very specific group of patients in
very specific settings, such as patients discharged from
general hospitals and appliying for admission to nursing homes
)Falcone, 1979).

21
This is not to say that greater uniformity in client assessment
could not be achieved, nor that assessment procedures could not
be improved. This question touches on a national reorganization
of the LTC services system, not the national IS per se.
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use of health and social services , Further f it might provide a

computerized information service on LTC programs or institutions
of use to professionals involved in referral activities.

5,2 Program managers

Managers of LTC programs or services require two kinds

of information; a] daily program operation da,ta? and b) program

evaluation and planning information, The first type of information

is generally generated internally and is specific to a program or

service. A national IS could not provide daily program data due to

the specificity of the information needed and the multiplicity of
LTC programs and services,

Information for program evaluation and planning requires

additional information that is available only outside the program,

such as a followup on clients at some specific point after discharge

)what happened to them? did they pass away? are they institutionalized?
are they integrated into the community?), A further example is
information that is needed to forecast future demand for LTC services:

demographic changes in the program's catchment area or changes in

the availability of institutional services. A national IS for LTC

can provide these types of information,

5,3 National policymakers

Those senior policymakers in government ministries and public

organizations who are in charge of planning, coordinating and monitoring

the LTC service system typically need information to: a) identify
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inequalities in the use of LTC services, b) monitor the pattern of

service use, c) monitor the effects of changing the services mix,

d) forecast future use of LTC services and expenditures, and e) check the

quality of care, A central concern is the LTC service use pattern expressed

in such data as admission/discharge rates, units of services provided,

average length of stay, flow of LTC service users between providers,

etc. This information is required by specific programs or institutions
providing LTC, by geographic area, by type of LTC services, and by

combinations of the nbove.

Although the data inputs needed to provide such information are

primarily administrative records and therefore not as problematic to

gather as, for example, sociomedical data, the information is usually

not available to policymakers because of the absence of linkage between

different administrative records. A national IS for LTC is a remedy for

such problems.

5.4 Researchers

A national IS for LTC, because of the restrictions that result

from the need to include a uniform set of information, is necessarily

limited in the level of detail it contains. Therefore it could not meet

all the needs of the multi disciplinary researchers associated with

LTC. Nonetheless, a national IS for LTC could constitute a sound basis

for sampling and provide direction for potentially important research.
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6, AUTHORS' RECOMMENDATIONS

6.1 Define the objectives ofa, nationalIS fo.r ETC

The first condition for the successful development of an IS is

to clarify its objectives, This condition holds true for the

. development of a national IS for LTC as well,

A national IS for LTC, for reasons described in section 5, seems

to us to have a greater potential for contributing to the information

needs of national policymakers than for any other potential set of
users. Furthermore, meeting their information needs is less difficult
as a task, because policymakers are more dependent on more easily

obtainable "administrative" types of data than on the diagnostic or

medical data needed by professionals involved in direct patient care.
The first recommendation of this report is that the main goal of

the national IS for LTC be to assist national policymakers to plan,

coordinate and monitor the LTC system. Attempting to meet the information

needs of all the potential users could drive up the cost of the IS to an

unacceptable level or cause unacceptable delays in generating the

desired information.

* The major objective of a national IS for LTC is not to save

money  although it may help provide better service per shekel spent 

but rather to provide better information to policymakers so that they

may help the LTC service delivery system cope with its rapidly growing

target population. Developing such an IS is expensive in terms of money,

manpower and time. A longterm financial commitment will be required. It
is crucial that the IS objectives, as well as its timetable and costs,

22' 
See section 3.1.
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be realistic and clearly stated when searching for financial support. Too

often, initial funding for development of an IS has been obtained on the

basis of unrealistic expectations only to have the project halted due to

interrupted funding when expectations were hot met (Collen, 1974, p. 137).

6.2 The IS development team

The implementation of an IS, in order to be successful, cannot be

trusted to system analysts or computer specialists alone. It requires
the full involvement of the prospective users, as well as that of data
providers (Collen, 1974: pp. 135136; Elpers and Chapman, 1978: p. 185).

The inclusion of prospective IS users in the development team is
essential in order to define their objectives and relative priorities.

The team should contain representatives of all LTC service

providers. Any one LTC service provider is affected by and affects many

other LTC service providers. For example, a shortage of institutional
nursing beds has repercussions for general hospitals, communitybased

social and medical services, and the institutions for the frail and

independent elderly that operate under various auspices (Ministry of
Health, Kupat Holim, local authorities , and others) . Therefore the

development of a national IS for LTC requires the coordinated effort of
all parties involved, especially with respect to the definition and

collection of input data.

The involvement of data providers in the design and development

of the IS is important in ensuring consistant terminology and definition
of information items, as well as ensuring that data providers do not

perceive the IS objectives as in conflict with their own.

Finally, the team director must be selected carefully in view of
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the great difficulties associated with interdisciplinary communication

(Kupferet^ al_, , 1976; pp, 103104) ,

6.3 Strategy for the development ofa .n,atiqn,al longterm care

information system

In section 6.1 we suggested that the priority users of the IS

will he national^level policymakers who need information for planning,

coordinating and monitoring the LTC system,

A second priority might be to develop byproducts from the same

raw data base that will be useful to the providers of input data, so as

to increase their incentive to cooperate, If meeting additional needs

of nonpriority users requires more raw data, then enlarging the IS for
that purpose should be considered only if;
a) the desired information cannot be obtained more easily in another

way; and,

b) the IS can be enlarged in a modular manner without significantly
affecting the cost or time needed to generate the information

required by the priority users.

Existing constraints must be recognized, The IS should be designed

around the existing LTC service delivery system and should take into

consideration present data collection practices, The IS design, however,

should be sufficiently flexihle to accommodate changes in the LTC

service delivery system,
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6.4 Further design cgnsideyatjons

The following design considerations are important for any IS

and need also to be addressed when developing a national longterm

care information system,

Confidentiality. It will be necessary to develop safeguards to

insure the confidentiality of information relating to individuals. This

topic is dealt with in the literature and various solutions to the

problem have Been proposed.

Information use. Safeguards must be developed to ensure that the
use of the information will conform to the objectives of the IS, and to

prevent misuse of the IS for commercial or political purposes. Again,

this issue has frequently appeared in the literature,
Controlling data quality. Attention must be given to data quality

control, as discussed in several sections of the paper.23

Output presentation. As was stressed in section 3.2, the IS

outputs must be presented in a way that is useful to the users. The

active participation of policymakers in the IS design can contribute
greatly to achieving this state.

More specific recommendations relating to the design of a

rational IS for LTC can be made once its purpose is clearly identified
by the prospective users,

Among the various means to control data quality that were mentioned
in the literature are; quality checks of raw data; logical checks

. for internal consistency; consistency checks through comparison
with information from different sources; and identification of
missing reports through crosschecks of information received from
different sources,
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7. SUMMARY

This report Has Been designed to provide a basis for more informed

decisionmaking with respect to the development of a national information

system in longterm care for Israel

Because examples of actual ISs in LTC are few, the literature
review on ISs was enlarged to the broader area of health, Existing
information systems were regrouped into broad categories by the type of

health information that they produce Optional data banks/data systems;

management information systems for health services providers; and

information systems in LTC] and are briefly reviewed so as to provide

an overview of what kind of ISs exist in the health area,

Each of the main areas of an information system  its objectives,
the health information or output that it generates, the data input, and

the ways of processing data inputs  are then reviewed .

Associated problems and possible solutions to these problems are discussed.

The review of ISs in the broader area of health is followed by a

description of those characteristics that are special to LTC. The

implications and potential contribution of a national information system

in LTC to its potential users are discussed. Finally, the authors'

personal views as to priorities with respect to the development of a

national IS in LTC fpr Israel are presented.
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1. The Hospital Discharge Reporting System  HDRS CFinland)

The Finnish HDRS is the responsibility of the National Board

of Health (NBH) . Information is collected on all patient discharges from

the hospitals registered by the National Board of Health, which includes

all the public and private, general and specialized hospitals (such as

tuberculosis and mental hospitals) , as well as local and regional

hospitals.
The HDRS began in 1960 with the collection of information on

patients discharged from general hospitals. The system was extended in

1967 to cover all registered hospitals.*
The reporting system was established to provide data for use

in national planning and the evaluation of hospital services.
Basic information on the discharge forms includes the patient's

identification number, sex, date of birth, place of residence;

identification of the hospital and department where treated; a

classification of the type of referral and the place to which the patient

was referred when discharged from the hospital, as well as admission and

discharge dates; primary and secondary diagnoses; an item on the urgency

of the patient's condition, and finally, cause of death.

The data is arranged in four ways: by patient identification

In Finland no distinction is made between shortstay and longstay
hospitals. Half of the care of chronically ill patients takes place
within the general and specialized hospitals. The remainder is
provided in public and private retirement homes and other social
welfare institutions.
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number, by locality, by institution, and by diagnosis.

Since each hospital patient has a unique identification number,

it is possible to conduct research at the level of the individual. Repeat

hospitalization can be located, whether in the same or a different
hospital, and the complete hospital histories of individuals can be

studied.

The NBH initially coded and keypunched data. However, limited

resources resulted in delays (up to three years) in data processing and

difficulty in retrieval. As well, the validity of the data was low: in

1972, over ten percent of the data was missing and fifteen percent of the

identification numbers were incorrect. These problems led to a

reorganization of the system in 1976. This included a reduction in the

number of data items collected so that potential coding errors were less

likely and the adoption of uniform registration for regional registers.
This registration includes three parts: the first is uniform with the

national discharge summary record, the second is common to all regional

registers, and the third is for special regional purposes.

Data is collected and coded at the individual facilities and is

sent to the central regional hospital once a month, were a regional

patient data Base is created. From this, the necessary data is sent to

the central register at the end of each year, Over ninety percent of

the summaries are forwarded directly on magnetic tape, The regional

registers produce periodic statistics of use to the individual hospitals ,

while the central register is used primarily for national administrative

and research purposes,
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The data bases are used for utilization studies and

epidemiological and clinical research. Patientoriented, as well as

produceroriented data is used. There are no routine statistical reports,
but a great deal of information is potentially available. Results of

research have been used in planning national and regional hospital bed

requirements. Time series analysis of the provision and use of resources

for specialized conditions has been undertaken to facilitate estimates of

future requirements for special hospital beds and personnel. Discharge

information has been linked to resource data and information concerning

other services, such as social welfare, in cross sectional utilization
analyses. Appropriate documents can be located and linked by using the

patient identification number.

Strict rules govern the retrieval of information concerning

individual patients so that confidentiality is not violated. The ability
to search the data base by personal identification number is controlled,

thereby rendering access very limited.

The consolidation of data in regional centers facilitates quick

access to statistical outputs. For example, in the Tampere region, which

has a population of approximately 410,000 people and 4,300 beds or places

of other care, data runs can be available within one hour of request.
In complicated cases requiring a programmer's intervention, delivery time

may be up to two days.

Since data is added to the data base monthly, this means that

timely use of the data is possible with none of the lengthy delays

frequently encountered in utilizing a data register. The data has been
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found quite reliable, with coding and transmission errors existing in .01

to two percent of the records depending on the hospital of origin.

This functional working data system has had two primary effects
in Finland. First, summary data for various acute needs is readily

available; the ease of obtaining data encourages use of the register.
Secondly, feedback to medical staff can be provided quickly, which results
in better inhospital monitoring and information handling.
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2. The Hospital Activity Analysis CHAA) Reporting System (England)

England and Wales developed one of the earliest hospital
reporting systems, the Hospital InPatient Enquiry (HIPE). HIPE was

established in 1949 by the national health authorities and consisted of

a 10^ sample reporting of discharges from general hospitals.

The Department of Health and Social Security made intensive use

of the HIPE data for administrative and planning purposes, but regional
and local authorities rarely did so. The length of time required to

process the data was cited as one reason; the fact that the reporting was

done on a sample basis, as another.

The perceived deficiencies of HIPE led to the development of a

new reporting system, the Hospital Activity Analysis (HAA) system. In an ■

attempt to resolve the problem of delays between collection of data and

availability of results, it was decided that the HAA would be operated by

the Regional Health Authorities, instead of nationally, as was the case

with HIPE. Furthermore, all discharges were to be covered by HAA, instead

of only 101;, as was the case in HIPE. The first hospitals began

collecting data on all their discharges in 1965; by 1976, 97!?; of the

discharges from general hospitals were reported to the Regional Health

Authorities.

Items collected include the patient's home address, sex, age,

date and place of birth, marital status; hospital name, patient's unit
number, date the patient was placed on the waiting list to be admitted,

date of admission, number of days after admission before the first
operation, date of the first operation, number of operations, date of
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discharge, identification of the consultant under whom discharged, and

type of discharge; diagnosis, operation, and for accident patients, the

place of the accident.

As with HIPE, not all the expectations that accompanied the

establishment of HAA have been fulfilled. The time required to make the

data available has not decreased as much as was hoped. In some regions

returns have been available as soon as 6 weeks after the submission of

data, but in other regions up to 2 years have elapsed before the returns

were available. The delay occurs because doctors in some hospitals are

slow in filling out discharge summaries.

While the HAA has proved useful for local and regional planning

purposes, it has had little success in terms of hospital and clinical
management. Some reasons cited for HAA's lack of success in terms of such

management are:

i) insufficient information for that purpose;

iil data inaccuracy  many consultants have found errors on their own

patients in the returns and some studies of the system have found

it grossly inaccurate; and,

iii) the complex and lengthy manner in which the data are presented

interferes with comprehension.

Extensive work is underway to revise the HAA system under the

leadership of the Health Services Information Group (K'orner Group) .*

* See Marshall, 1982.
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3. The MEDICARE Health Insurance Data System(U.S.A.)

The MEDICARE system was first created in 1965 as a health

insurance program for the elderly. In 1973 this insurance program was

extended to cover the disabled of all ages. The program was initially run

by the Social Security Administration, and then transferred in 1977 to the

Health Care Financing Administration, part of the then Department of

Health, Education and Welfare. The program is divided into hospital

insurance (HI) and supplementary medical insurance (SMI).

The major objective of the data system is to provide data to

measure and evaluate program operations and effectiveness. The system

consists of four related computer files:

i) The health insurance master file, which identifies each aged and

disabled person eligible for health insurance benefits and indicates

whether he/she is entitled to hospital insurance benefits, to

supplementary medical insurance, or both. This file provides the

population base for the computation of utilization rates.
ii) The provider record file, which includes data on every hospital,

home health agency, skilled nursing facility and other support

services providers that have applied to participate in the insurance

program and were certified.
iii)The hospital insurance utilization record and the medical insurance

payment record file, which record the extent to which each patient
used the available benefits.

The procedure for reimbursement of hospital and nursing facility
services is as follows: a billing form is sent by the provider to the
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Health Care Financing Administration with patient identification. The

form is sent back within 24 hours with an indication of the patient's
benefit status and the number of care days to which he/she is entitled.
Upon discharge, the provider completes the billing section and forwards

it for payment. If payment is approved, the hospital insurance

utilization record is updated.

A similar procedure is followed for payment and recording of
services used under supplementary medical insurance.

The patient characteristics that are recorded include age, seXj

race, and mailing address (not necessarily the actual place of residence,

since some beneficiaries have their checks mailed to a bank or post office).
In addition, diagnoses and surgical procedures are also recorded for 2(^

of the hospitalization episodes.

The MEDICARE data system is updated relatively quickly and the

recorded data is accurate, especially those items relating to the

administration and operation of the program.
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4. The Central Bureau Qf Statistics (CBS) Hospital Discharge
Reporting System(Israel) ,

The CBS Hpspital Discharge Reporting System is the responsibility

of the Health Section within the Demographic, Health and Immigration

Division of the Central Bureau of Statistics, Jerusalem,
The target population is a sample of patients discharged from

all general hospitals in Israel. Information on hospitalization is organized

by year and by hospital, Within these files, a separate record is entered

for each episode of hospitalization in a given department. Thus a patient
who is transferred from one department to another may be sampled several

times, once for each department visited,

Each record includes such information as the patient's personal

data (such as sex, family status, age, religion, country of birth and

residential area code), the departmental code, the admission date, and

the length of stay in the department and diagnoses, Until 1975, only the

principal diagnosis was recorded, From 1976, up to four additional diagnoses

are recorded, as well as the main surgical procedure. Diagnoses and

surgical procedures are coded according to the ICDA (International

Classification of Diseases),* This information is available on magnetic

tapes beginning with the 1968 hospital discharges. For previous years,

only computer printouts of the records are available.

* Eighth Revision International Classification! of Diseases Adapted
for Use in The United States , National Center for Health Statistics,
PHS Pub, No, 1693, Public Health Service, Washington, U,S. Government
Printing Office, 1967,
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Operation of the System

Patient discharge information is required by law to be forwarded

annually by the individual hospitals to the Central Bureau of Statistics,
This information is sent on forms or, when available, on magnetic tapes.

Each hospital uses its own format for reporting hospitalization episodes.

For example, diagnoses may appear in a random order, or be marked by

order of importance.

A sample of these hospitalization episodes is then selected by

the Central Bureau of Statistics and rearranged in a uniform format

(described previously], The sampling procedure requires that the

diagnoses of all hospitalization episodes be reviewed by the staff
of the Central Bureau of Statistics,

The sample is obtained by the following method: All hospital
ization episodes are divides into three groups, (a) maternity, (b) cases

with rare diseases, and (c) all other cases,

(a) From the maternity cases, all those cases with complications relating
to pregnancy, birth or the newborn are coded and included in the

sample, The rest of the maternity cases (normal deliveries) are

added during the processing and are taken from the births file
prepared on the basis of birth notification to the Ministry of

Interior.

(b) All cases of rare diseases are included.

(c) From the rest of the cases , a s amp 1e of 12,5% is drawn in each

hospital.
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Data Reporting

Summaries pf the hpspitalization data of the Central Bureau of

Statistics are reported in the annual Statistical Abstract ofIsrael .

More detailed information is puBlished in the special publications of

the Central Bureau of Statistics(i ,e. / Diagnostic Statistics of

Hospitalized Patients],
One must stress that the hospitalization rates and average

length of stay referred to in these reports relate to departmental

episodes of hospitalization. Therefore hospitalization rates per 1000

population are overstated, since withinhospital transfers are considered

new hospitalizations, The average length of stay during hospitalization

is understated, For example, a patient hospitalized in three departments

(e.g., transferred from Internal Medicine to Surgery, and then back to

Internal Medicine) is considered as three separate patients, with
correspondingly shorter length of stays. The extent of overstatement

in the hospitalization rate and understatement of average length of

stay is a function of the proportion of patients who have multiple
department stays,

The minimum time lag between actual hospitalization and the

corresponding publication of Diagnostic Statistics of Hospitalized

Patients is two years, The patient discharge data received by the Central

Bureau of Statistics relates to hospitalizations that took place during

the previpus year; it takes another year fpr the information on all
individual hospitals to be processed into a uniform record system.
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Lately, however , this time lag has heen much longer ; The latest publicatipn
(1983) reports on hospitajizations that took place in 1976,

Reference

Bendel, J,p, f Computerized Data, Systems on Hospitalization in Israel;
A Descriptive Review, Jerusalem: Brookdale Institute of

Gerpntology (Special Series No, S881), 1981.
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5. The Ministry of Health Hospital Discharge Reporting System

The Hospital Discharge Reporting System is the responsibility
of the Automation and Systems Analysis Unit, Ministry of Health, Jaffa,
The reporting system covers all patients discharged from the fifteen
Ministry of Health general hospitals Concluding two geriatric hospitals).
These represent about half of the patients discharged from general

hospitals in Israel,
As of 1970, two files are created annually for each hospital,

an "accounting" file and a "diagnostic" file,
The "accounting" file contains information on all patient

discharges from the hospital. Three types of data are recorded:

(a) Patient's personal data, such as age, country of birth, sex, marital
status, number of children, residential area code, etc,

(b) Data on the hospitalization, such as the admitting department's

code, the date of admission and date of discharge from the

department, and, if the patient was transferred into other

departments, similar information for all those departments,

(c) Accounting data, such as the patient's health insurance data, date

and type of payment.

The "diagnostic" file covers only a portion of all patient
discharges (today between G\  8C^ of all discharges, depending on the

hospital and year).

This file contains information similar to that of the "accounting"

file, except that the accounting data are replaced by diagnoses, A separate

list of diagnoses or surgical procedures is compiled for each ward visited
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by the patient, The ICDA is used to code the list. Up to twelve

diagnoses or surgical procedures may be listed per ward, starting with

the main diagnosis or procedure,

For the exact lists of information recorded in the "accounting"

and "diagnostic" files , see Bendel,J.P. (1981).

Operation of the System

Raw discharge data forms Cwithout diagnoses) are sent regularly
by each participating hospital to the State Computer Services (MALAM),

where the information is computerized and used to update the "accounting"

file. One of the hospitals, having its own computer, sends the information

directly on magnetic tape, A computer listing of patient discharges is

then returned to the hospitals to be completed with diagnoses. The

completed listings are afterwards sent to the computer center of the

Sheba Medical Center (Tel Hashomer), which processes the information and

creates the "diagnostic" files,
Entry on the "accounting" file occurs within weeks of the actual

hospitalization. Entry on the "diagnostic" file may take a year or more

after actual hospitalization. The updating of the "diagnostic" file
continues until the individual hospital decides to end it.

Data Reporting

An annual report is issued by the Automation Unit of the Ministry

of Health. It contains computer outputs that cross tabulate many of the

variables included in the "accounting" file, In the first section of the
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report, some comparative data on the participating hospitals are presented,

followed by data on the hospitalized population (combining all hospitals
together) . In the second section, data on hospitalization are presented

separately for each hospital (for more details, see Bendel, 1981),

In addition, several hospital ^specific computer reports are

sent to the participating hospitals,
The department specific length of stay relates to hospitalization

episodes in a department and not to the total stay of a patient in that
department.

Since the target population of the Ministry of Health's data

system is only about half of the population hospitalized in general

hospitals, no hospitalization rate per 1000 population is or can be

computed from the system.

Reference

Bendel, J.P,, Computerized Data Systems on Hospitalization in Israel;
A Descriptive Review, Jerusalem: Brookdale Institute of

Gerontology (Special Series No, S881), 1981,
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6. Kupat HolimKlalit ' s Hospital Discharge Reporting System

The reporting system is the responsibility of the Information

Center on Hospitalization, Division of Planning and Information, Central

Directorate of the Kupat Ho 1 im . It covers all members of the Kupat Holim

Klalit who are hospitalized in a general hospital.

Information Available

The information is based on Form 17, which is sent upon a

patient discharge to Kupat Holim by the hospitals for the purpose of

obtaining reimbursement for Kupat Holim patients, It includes the

identification of the Kupat Holim clinic to which the member belongs,

limited personal data on the patient, and dates and departments of

hospitalization. No diagnostic data are recorded. A copy of Form 17

may be found in Bendel (1981).

Operation of the System

Form 17(s) are sent by the hospitals to the Kupat Holim Central

Office, where they are processed into the computer according to order

of arrival. At a few hospitals, the information is sent directly through

online terminals,

Data Reporting

Computer reports on agespecific hospitalization rates and

length of stay by hospitals and geographic districts are created semi

annually, a procedure which began in mid1976. Department specific
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information is not routinely computed, nor is any diagnostic information

available. Reports on the hospitalization trends of Kupat Holim members

are regularly circulated for the purpose of management and control,

Reference

Bendel, J.P. , Computerized Data Systems on Hospitalization inIsrael :

A Descriptive Review. Jerusalem; Brookdale Institute of

Gerontology (Special Series No. S881), 1981.
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7.. The Psychiatric Case Register of Israel

Israel's Psychiatric Case Register is based on the Unit of

Information and Evaluation, of the Ministry of Health's Mental Health

Services Division. All inpatient psychiatric facilities are required

by a law of 1955 to report every admission and discharge of patients to

the Ministry of Health. These reports, which form the basis of the

Psychiatric Case Register, are submitted monthly. The Register does not

include psychiatric patients who have been treated only as outpatients
or psychiatrically impaired individuals who have never received treatment.

A manual card system was instituted in 1950. In 1975, the

system was computerized. Since then, new cases have been fed directly
into the computer as well as recorded in the card file. Cases from

before 1975 are gradually being entered into the computer system.

Information recorded on the Psychiatric Case Registry includes

the patient's demographic characteristics, the dates of admission and

discharge from any inpatient psychiatric facility, and medical diagnosis,
This information is extracted from the individual precoded admission and

discharge forms sent by the inpatient psychiatric facilities, after an

accuracy check on the reported data and coding.

The psychiatric facilities also submit a monthly list of all
patients admitted and discharged. This list is used to check the

completeness of the individual reports and thereby identify any missing

reports.

Extensive effort is devoted to verifying the accuracy of
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the data, especially to matching identity numbers with personal data to

avoid incorrectly labelling psychiatric cases. The Registry is connected

online to the computer of the Ministry of the Interior so that each case

can be checked against a master list of names, addresses and identity

numbers. If the identity number is correct, then a series of computer
error checks are carried out with the data. If a definite matching of

name and identity number is not possible, then the data is not incorporated

into the computerized registry. In 1982, approximately 25 percent of hospital
ization episodes were excluded from the Registry for this reason; many of

these cases were from before 1975 and the computerized register. This per

centage is decreasing as the percentage of accurate data submitted increases.

If a person does not have an identity number, then another

number is assigned; it consists of a threedigit "filler", a twodigit

hospital code, and a fourdigit number assigned by the hospital. The

"filler" is coded 999 for persons eligible for an identity number but who

do not have one, and 888 for tourists and nonresidents who are ineligible
for the number. This differentiation is necessary for population studies

where nonresidents are excluded, as well as for identifying individuals

who cannot be traced in the Population Registry.

Another difficulty is in the clarification of the diagnosis,

since psychiatric nomenclature is frequently changed or redefined. The

Registry has abstracted those portions of the International Classification
of Diseases, 9th Revision, Clinical Modification (I CD 9 CM) that deal with

psychiatric diagnoses and has incorporated instructions for usage of the

classification. This manual has been distributed to all psychiatric
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facilities in the country, It is anticipated that this will result in a

standard coding of diagnoses, although problems will continue to exist

in comparing present diagnoses with those from previous classification
systems.

A policy decision was made to return any admission or discharge

form to the contributing institutions where an error was found, even when

such an error could be corrected on the spot by the Registry (errors in

diagnosis coding, for example). The purpose of returning the forms for
correction was to provide feedback to the contributing institutions on

their mistakes. This policy proved to be effective in improving the

accuracy of recording.

At present the computer file can only be accessed by name or

identity number. The card file on each individual, which includes

repeated hospitalizations , is also on microfiche. Access to the data is
limited to those people working at the Registry, although data without

personal identifiers may be provided to external researchers. All

information in the Registry is made available to the army and to the office

responsible for firearms registration. This is validated by two laws

that require the Ministry of Health to provide information about persons

whose mental health is of interest to national security and defense,

The Registry is used as an administrative tool to provide

reports to hospitals and to the Ministry of Health. It is hoped that it
can be used extensively once the computer file is complete and uptodate

for followup, planning and budgeting of psychiatric services. The
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Registry is presently used for epidemio logical research, While it is
possible to access an individual1s psychiatric record since the Registry

is personbased, research at this level (which may be considered as

infringing on the individual1s right to confidentiality) is not carried
out at present.

Reports sent to hospitals are based only on the computer file
data. The Registry is now concentrating on encouraging accurate reporting
so that a more complete register will exist. It will then be possible

to use the data extensively for planning purposes.

Reference

Rahav, M,, Popper, M. and Nahon, D, "The Psychiatric Case Register of

Israel; Initial Results". Israel Journal of Psychiatry and

Related Sciences, 18 (1981), pp, 251267,
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8. The Israel Cancer Registry

Development of a cancer registry was begun in 1960 in the

Division of Chronic Diseases and Rehabilitation, a department of Israel's
Ministry of Health. Prior to the registry a card file was assembled using

information on hospitalized cancer patients from the Health Section of the

Central Bureau of Statistics. Since 1960, notifications have come to the

Registry from multiple sources. Mortality reporting and hospital discharge

reports are required by law. An administrative order was issued by the

Director General of the Ministry of Health to medical record librarians
directing submission of copies of each case summary of all cancer patients,
regardless of the reason for hospitalization. As well, an agreement was

arrived at with pathologists that a copy of each relevant report, such as 

biopsy, surgery or postmortem reports, would be submitted to the Registry.

Lastly, a copy of each death certificate where cancer was diagnosed is
sent to the Registry from the local Bureau of Health (which issues burial
permits on receipt of death certificates).

Positive identification of each subject is one of the main

activities and problems of the Registry. Every individual has one

registry number to which multiple reports and possible multiple tumors are

linked. As each report is received, the forms are ordered alphabetically

by family name and manually matched with both the Cancer Registry file and

the Population Registry. The office of the Cancer Registry has the total
Population Registry on microfiche, listed both alphabetically by family

name and numerically by identity number. This is routinely updated. A

modification of the Soundex system is used, whereby the family name is
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standardized by dropping vowels and combining similar consonants. This

relieves some of the confusion caused by translating European names into

Hebrew characters, and Hebrew and Arabic names into Latin characters.

Each individual is then checked by as many items as are

necessary for positive identification of the individual: family name,

identity number, father's name, year of birth, place of residence, tumor

site. If rapid identification is possible because the person is already

listed in the Cancer Registry or can be quickly identified in the

Population Registry, then this extensive checking is not necessary. Much

effort is devoted to avoiding multiple registrations.
The active file of the Cancer Registry contains all current

cases and all deaths within the past two years. The complete Registry

is maintained on tape to provide a large file for research purposes,

such as trend or survival analysis. The Registry currently contains
more than 160,000 cases.

The Registry staff are actively campaigning to encourage

inclusion of identity numbers as essential information on all documents.

In the early days of the Registry, few documents contained the number;

it is estimated that more than 80 percent now include it, and that this
percentage is steadily increasing. It is hoped that at some point in

the future all reports will include the identity number and thereby

facilitate rapid identification of cases,

In addition to this cumbersome process of manually checking

each report, there are some logical checks incorporated into the computer

program to point out major errors, These checks match such variables as
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sex with primary site (identifying impossible cases, such as cancer of

the uterus in males), date of diagnosis with date of birth (to ensure

that the former follows the latter), year of birth with age at diagnosis,

and primary site with histologic type, Attempts are also made to relate
diagnostic codes, date of diagnosis and the reporting hospital to verify
reports.

There is a time lag between reporting of cases, submission of

reports to the Registry, and entry into the computer register after

checking. Some institutions are as much as three or four years behind

in their reporting, Hospitals that have an online system no longer produce

manual discharge cards, so the Registry must often wait for the hospital

to produce a tape of accumulated discharges before this information can be

forwarded. When cards were used, discharge information was available very

quickly, but a time delay now occurs because of the computer work backlog,

The Registry provides feedback and also seeks to complete its
files by crosschecking information. For example, when a pathology report

is received, the Registry will request the associated case summary by

mail if this has not been received already,

Despite these efforts to obtain accuracy, some errors do occur.

This is most frequent when the diagnosis on the death certificate is made

before there is confirmation by the pathologist, So that burial can occur

within 24 hours of death in accordance with Jewish law, the death certificate
is issued almost immediately, often before laboratory results are available,

If cases are subsequently found to have not been accurately diagnosed,
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they are removed from the Registry. In 1976, Israel reported only five

percent of cases registered from death certificate only, without any

other information forthcoming, Seventyfive to eighty percent of cases

are confirmed histologically , This indicates that the number of

inaccurate registrations constitutes only a small percentage of the

total Registry.
The Registry is used mainly as a data base for national and

international epidemio logical research and therapy evaluation.* There

is control over data access and names are released only with permission

from the appropriate persons.

Attempts are being made to link the Registry with other data
banks. For examp1e, a link with the Professional Registry would enable

study of occupationrelated cancers, such as cancer of the lung in

asbestos workers, Statistics are provided to institutions and others

as requested, and are published approximately every five years in

Cancer Incidence in FiveContinents ■

* See, for example, Waterhouse et al,, 1982. See also the Israel
Journal of Medical Science, V0T.~T7 , 1981 . The issue is "

devoted to research on breast cancer, much of which is derived
from the Cancer Registry.
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9. The MultiState Information System for Psychiatric Patients (USA).

The MultiState Information System (MS IS) for psychiatric
patients is a computerized clinical and administrative management

information system. It was developed by and is based at the Information

Sciences Division of the Rockland Research Institute in Orangebury, New

York. The system serves mental health programs in several states in the

United States; as well, the software and data collection forms are in use

elsewhere.

The basic data collection tool is the admission form. Most of

the forms are designed as multiple choice checklists so that only those

items most appropriate to the individual patient will be completed.

The information is collected via an integrated set of forms so that
each item of information need only be collected once.

There are four basic types of instruments used in the MSIS.

These pertain to:

i) records of clients as they progress through a

mental health program;

ii) services received and /or rendered;

iii) other agencies associated with the treating
agency; and,

iv) fiscal and administrative functions of the agency,

The clientoriented forms provide a complete record of a

patient's treatment program. Basic demographic descriptors are recorded

at the time of program intake, as well as data necessary for the

administration of the treatment program, such as prior care, referral
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and legal status. Information is added to the client record via the

Mental Status Examination Record, the Problem Appraisal Scale and the

Periodic Evaluation Record.

Service delivery is reported both for direct services, by type

of service, personnel and duration, and indirect services such as

consultations, administration and education. This information allows

routine evaluation of personnel activities. It also enables the

development of a service resource directory.

Fiscal and administrative functions are linked with the

information system for developing general inventory programs for the

development of cost estimates by subunits, for ratesetting systems,

and for automated billing systems

Information flow i:1 the MS IS is smooth , since most centers have

a small computer terminal linked to the computer center by telephone, Data

forms are structured so that they can Be keypunched from recording sheets

or so that an optical scanner may be used to directly enter the information

into the computer without keypunching, Coding schemes follow standard pro

cedures where possible Csuch as the International Classification of Diseases

or the Diagnostic and Statistical Manual of Psychiatric Disorders); where

schemes do not already exist, the MSIS organization develops its own system

with expert guidance. When data is fed into the system, it is automatically

reviewed for errors and an error analysis report is produced that lists
computerrecognized recording errors and suggests corrections,

Variation in data collection is restricted within the MSIS by

the universal use of structured questionnaires. This restriction ensures
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that the core information obtained in all parts of the system is
fundamental to all records, is consistent, and permits accurate comparison

of records.

Outputs are produced by the MSIS in three ways. The first are
automatically produced reports that are generated when data is entered.

Data from an admission form results in the production of an admission note;

a narrative report is produced from a mental status examination report.
These are substituted for those reports usually dictated by clinicians,
and are then typed.

The second kind of output consists of several commonly used

individual patient reports that have been specially programmed. An

example is the patient history report, which outlines the sequence of
clinics and locations serving a patient and his/her changes in status.
This kind of report can also summarize the progress forms completed, and

is produced simply by identifying the client and the particular time

period of interest.

The statistical reporting system provides the third kind of

output. All data collected is available from this system by cross

tabulations as well as alphabetical listing as required by users and speci

fied by them. These procedures are selected by a standard set of statements.

The MSIS is used as an aid for the administration of mental

Health programs and for the monitoring of clinical and management functions.

It also provides the necessary data for program evaluation on a facility
basis, as well as for individual cases.
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10. The MEDECHO Hospital Discharge Reporting System (Quebec)

The MEDECHO system is the responsibility of the Ministry of

Social Affairs (which includes health} of the Province of Quebec, Canada.

Its main objective is to cut down the redundant paperwork in general

hospitals by providing them with various monthly and annual statistical
tables needed for administrative purposes, such as meeting the data

requirements to qualify for the federalprovincial hospital insurance
program.

The hospitals' participation in the MEDECHO system is
voluntary, but most general hospitals in the province are enrolled.

Patient discharge information is collected from participating
hospitals and processed centrally. The needed tabulations relating to

patient discharges are then returned to the participating hospitals. These

include lists of patients classified by illness code, by type of care

received, or by treating physician; a list of patients with infections and

complications, and the wards in which they occurred; and statistics on

admissions, discharges, transfers and length of stay.

Since the major objective of the MEDECHO system is to help in

the management of the participating hospitals, it is essential that:

i) all the needed information is entered into the system (completeness

of information) ;

ii) no mistakes are made in coding (integrity of information); and,

iii) the information is processed rapidly.

Several steps are taken to insure that these requirements are
met.
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Patient discharge forms are first sent by the hospitals to the

Ministry of Social Affairs, where they are inspected visually and then

transformed into a machinereadable form. Each discharge is then processed

the same night on minicomputers for logical checks. For example, an

entry cannot fall outside of its minimummaximum range (e.g., sex must he

either 1 (male) , 2 (female) or 3 (hermaphrodite) ). Another example of

logical checking is the comparison of the consistency of one entry with

another (e.g., a patient with a Caesarean surgical procedure must be

female).

The next morning, a list of errors on discharges received the

previous day is generated and the errors are corrected, if necessary,

through a phone conversation with the records department of the relevant
hospital. Thus, errors are corrected within 24 hours.

The year is divided into 13 periods of 28 days apiece. Each

hospital informs the system when the discharge forms on all patients
discharged in a given period have been forwarded to the system, which then

starts the processing of patients discharged during that period. Patient

lists and statistics are generated and sent to the hospitals within 20

days .

Although the participation to the MED ECHO system is voluntary,

practically all general hospitals in the province now participate in it.
One may deduce that the system works well and provides a needed service
to the participating hospitals.
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11. The Stockholm County Medical Information System (Sweden)

The Stockholm County Medical Information System (SCMIS) serves

the county surrounding and including the city of Stockholm, Sweden. This

area has a population of approximately one and a half million people, with

eightytwo institutions and 25,000 beds. The region served is

geographically defined by the boundaries of the region and is divided into
five districts for management purposes.

The SCMIS was established so that morbidity of the total
population could be continuously monitored. The system was intended to

offer a rational basis for longterm planning of medical care, as well as

for monitoring the actual utilization of care. All activities related to

each patient at health institutions and clinics could be recorded by

incorporating a central population register based on civil records data

and pertinent medical information.
There are five components which are the basis for the system.

These are that it:

i) cover all facilities within the county;

ii) be based on a central population register which provides

an accurate registry of all residents;
iii) be communications oriented;

iv) be realtime oriented; and,

v) be functionsoriented.

The key to this system is the "personnummer", an elevendigit

permanent identification number used for identification in official and

nongovernmental processes, as well as for patient identification. This
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number includes codes for date of birth, century of birth, district of

residence, a sequential number to differentiate otherwise identical

numbers, and a check digit.
The SCMIS incorporates five subsystems that are interconnected

to facilitate transfer of data between systems. These five subsystems are

the waiting list, inpatient, booking, outpatient and chemical laboratory

subsystems. To enter the waiting list system, a waiting list form is
initiated by the referring doctor ■.:!l0 identifies what resources are needed .

This is input into an online system. When action is taken, as occurs

when an admission is processed, the record is immediately transferred to

the appropriate system  in this case, the inpatient system. The waiting

list system produces outputs selectively for different users and listed by

a variety of means, such as alphabetically, chronologically by entrance to

the system, and by institutions and department. In 1976, there were

31,000 people on the list, with between 36,000 and 40,000 demands

incorporated in the system.

The inpatient system covers admissions, transfers and

discharges for all institutions within the county. A person enters the

system either when admitted to an institution or when an admission date is
confirmed. Information in this system includes basic personal data

transferred from the central registry and intended therapeutic and

diagnostic procedures as recorded in the waiting list file. The only data

actually entered consists of the personal identification number, the

receiving ward and the date of admission. Certain procedures, such as

laboratory tests, are initiated automatically on admission.
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Daily outputs from this system include lists of patients due to

be admitted the next day, a daily inpatient census, scheduled bed

utilization and a detailed list of all inpatients. Other outputs

produced weekly, monthly or intermittently include bed census reports,

monthly utilization statistics, statistics on surgical procedures and

discharges, admission and discharge reports for the state insurance office,
and information for internal and external accounting.

The booking subsystem covers bookings for outpatient
appointments and for radiology facilities. This system facilitates better
utilization of facilities.by matching the requested examination or

procedure with the appropriate resource of facility, and thereby optimizing

use of facilities. Up to nine examinations may be booked at one time;

the system will then offer three alternative appointments for each

examination. When an examination is booked, a notice is automatically

printed for the patient including the date, time and nature of the

appointment, and any special instructions. Each resource/facility for

which appointments are booked receives a list of appointments twentyfour

hours prior to their occurrence.

The outpatient system contains a record of each outpatient
visit. The attending physician records the visit on paper, and an

assistant enters the necessary information into the system immediately

after the visit. The linkage of this system with the other systems

provides the potential for thorough and complete records of all contacts
with the health care system.

The fifth subsystem is the chemical laboratory subsystem, an



 A39 

automated form of all clerical procedures within the laboratory.
Requisitions and results are produced. As well, the system also prepares

collection lists for staff, and corresponding work lists.
The central file is updated weekly with input from the central

population registry, death notification and emigration records. Records

that are no longer valid are automatically deleted, such as a record in

the waiting list system linked to a person for whom a death notification
has been received.

Economic and technical constraints have limited the widespread

implementation of all of the subsystems. A goal for the future is to have

all of the systems in operation in all areas of the county, but at present

some are limited to pilot sites. Full implementation will enable

comprehensive analysis of outputs such as those dealing with incidence of

disease and provision of services, and will be very useful in planning the

health care system of the future.
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12. The Livingston Community Health Services Information System (USA)

An example of an information system serving a community health

services organization is that of the Livingston Community Health Services,

Inc. It was incorporated in 1970 for the purpose of delivering a

comprehensive range of health care services to the twelve thousand

residents of the Livingston, California area. The region served is
defined geographically by the boundaries of the Livingston High School

district. Only members of this target population are eligible to receive

care through the community health services on a continuing basis. The

clinic provides primary care, selected specialist services, and has access

to community hospitals, as well as to tertiary care facilities for serious

cases.

The Livingston Health Services Data System was designed to satisfy
three requirements. First, it was necessary to provide comprehensive

reporting on the performance of the delivery organization. The second

requirement was to aid management in assessing the effectiveness of care

delivery. Third, it was necessary to provide patient billing services
and reports on the organization's financial activities. An additional

proposed use of the system was for studies of health care attitudes and

behavior.

There are four major inputs to the data system. A community

census provided demographic information on the Livingston population.

Two household surveys collected a large volume of information on the

health level and utilization of health services of the target population.

Health care delivery records, which include complete patient registration
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data, are maintained for each contact with the delivery system. The fourth

input consists of financial data from the accounting system, used for

billing as well as for management.

Use of this data system is dependent on linkage of patient
registration and service utilization. The key to this linkage is a patient
identification number that is unique to each patient registered in the

system. Health records are organized in the data file so that a patient
service can be linked with the individual and the family to whom it was

provided and billed. Additional demographic items on the family are

combined with registration data so that familyoriented linkage is possible
for research of service utilization.

A number of outputs are generated by this system. Most of the

regular monthly reports deal with the volume of services provided and with

financial issues. Special studies of community affairs and clinical
effectiveness are issued quarterly or by request. The automated patient
billing system is one of the major components of the data system, and

monitors billing and accounts as well as issuing management reports for

both the Medical Director and for thirdparty payers.

The center's community board uses monthly summaries of

registrations and encounters to monitor utilization of the center by

geographical and age distribution of residents. Usage trends may be

revealed which will provide direction for planning and future community

health programs.

Finally, the system is capable of producing provider time analyses

and clinical performance summaries. These studies enable a review of the
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service time of staff members, as well as more general evaluations of the

effectiveness of the center in serving the target population.
The data system was designed to serve as a management tool for

monitoring the overall performance of the LCHS organization, and for

planning resource allocation and future programs. The system aids

management in containing costs, maintaining quality, assuring equitable

access to health services and insuring appropriate utilization of services.
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13. The National Population Registry (Israel)

The Population Registry of Israel's Ministry of the Interior is

the basic registry of the Israeli population on which all government

offices rely, including other registries. Through this registry, vital
statistics on residents of the State are maintained. As well, the Ministry

of the Interior is the government branch responsible for assigning the

personal identity numbers (Te'udat Zehut) given to all residents and for
issuing passports.

The Registry was set up after the establishment of the State in

1948, at which time an initial census was carried out. The most recent
census was in 1971; the next is now underway (May 1983) .

The basic information on each person in the Registry is that

indicated on Table 1, Data storage on computer tape began in 1975.

Utilization of disk files began in 1978.

The key to an individual's data file is the personal identity
number. Before the utilization of the disk files ? the number consisted of

seven digits; it is now a ninedigit number, When a person advises the

Registry of a change in personal information, the records are checked by

various personal details to verify and update the individual'5 data file,
One of the maj or difficulties in Israel lies in the fact that many people

have similar or identical names, and therefore there is a great risk of

confusion. As a result, a significant amount of effort must be devoted to

verifying details on each individual.
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Table 1: Information Recorded in the Population Registry

family name

first name

father's name

religion, nationality

country of birth
date of immigration to Israel (year, month)

date of Birth (year, month, day)

sex and marital status

identity number

street name

house number

street code

electorate code

residence code

region and district
source

month of registration
date of change and type of change
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Despite this checking, two problems occur. One person may have two

numbers, or two people may have one number. Multiple numbers can occur

when a change of status is recorded since a new number may be issued,

instead of simply a new card with the proper correction. An individual may

request and receive an identity number without being identified as already

having a number. These problems were more prevalent when the Registry was

maintained manually, but persist to a lesser degree in the computerized

system. Some elderly do not have an identity number because they have

never been required to register as a member of the labor force. As a

result, when names are removed from the Registry because of death or

emigration, the personal details must be carefully checked to make certain
that the correct person is removed from the register. The problem of

people without identity numbers is currently being eliminated since

government services are only provided if the applicant has an identity
number; if not, a number is issued before services are commenced. The

elderly are the major group without numbers, and they are now required to

have an identity number before they can receive any sort of government

assistance.

It was not possible to determine the extent of inaccurate data

that may exist in the Population Registry, but assurances were given that
the data is correct and that there areor problems with errors. The

Registry provides information to many branches of the government; as the

basis for many other registries it is essential that the information be

accurate.

The Ministry of Defense has access to all information in the
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Population Registry. Other government offices may obtain permission to use

the Registry to verify names and identity numbers, with additional

information available subject to individual request.
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/■  הנוגעות חחלטות לןכלת בעת שישמש מידע של יותר רחב בסים לספק חיא זו סקירה

חמידע מערכות בישראל. הממושך הטיפול לשירותי לאומית מידע מערכת לפיתוח
מפיקות שהן הבריאותי המידע סוג לפי רחבות לקטיגוריות קובצו הקיימות

ו
ומערכות בריאות שירותי למספקי ניהוליות מידע מערכות לאומיים, מידע (מאגרי

1
הממושך). הטיפול בשירותי מידע ך

דהיינו, מידע מערכות של העיקריים מהמרכיבים אחר כל מתארת זו עבודה ן

לעיבודו. והדרך המידע קלט שלהן, הפלט או הבריאותי המידע מערכות של מטרותיהם \י
האפשריים. ופתרונותיהם לנושא הקשורות נוטפות בעיות נדונות כן כמו

תכונות מוצגות בריאות של יותר הרחב בהקשר המידע מערכות סקירת לאחר

ההשלכות נבדקות בנוסף, הממושך. הטיפול לשירותי מידע למערכות המיוחדות

למשתמשים הממושך הטיפול בשירותי לאומית מידע מערכת של האפשרית והתרומה

לפיתוח ביחס המלצותיהם את המחברים מביאים לבסוף, במערכי הפוטנציאליים
בישראל. הממושך הטיפול בשירותי לאומית מידע מערכת
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