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OVERVIEW
Information Systems in the Context of Health Care Reforms

The Government of Macedonia is undertaking ambitious efforts to reform their health sector. Under a
World Bank financed project, efforts are already underway to ensure equitable provision of health
services, while managing rising public expenditures and accumulating arrears. RAND's technical
assistance to the Ministry of Health focuses on the design of policies and financial incentives to reduce
health expenditures, increase revenues through shifts in utilization and ameliorate provider payment
mechanisms. Concrete plans are being made to capitate primary health care services, to make benefits
packages and copayment structures more cost-effective, and to build an integrated medical information
system. The Government intends to pilot the capitation system for primary care in two districts before
introducing the policy nationally. Vital to the implementation and evaluation of the capitation reform is
an automated integrated information systems tracking utilization, costs and outcomes by patient,
provider facility and regional insurer characteristics.

This report presents information on the health and health finance information systems that currently exist
in the Republic of Macedonia, and makes general recommendations for the development of integrated
health information systems. It serves as an initial assessment of the current situation and should be
followed-up by a requirements analysis conducted by expert information technology consultants. The
following categories are used to describe the systems analyzed:

1. Description and purpose of the system as defined by the users.
2. Major data elements and flow in the system.

3. Technical capacity of the current system.

4. Managerial capacity to maintain and upgrade the system.

Following the systems description, general recommendations are developed for an integrated health
information system. The major systems considered are:

Patient Care and Financing Systems

1. The Health Insurance Fund, a central office and 30 regional offices, that collects revenue from
the public and private sector to pay for legislated basic health care benefits, provide income
replacement payments for eligible workers, and fund capital equipment purchases by health
care providers.

2. In-patient units that provide secondary and tertiary in-patient care (see
Table 1).

3. Out-patient units and health stations that provide primary and secondary out-patient care
(See Table 1).

Planning, Policy, Public Health, and Vital Statistics Systems

1. The Ministry of Health that provides planning and health policy analysis for the Republic of
Macedonia.

2. The Republic Institute for Health Protection that provides health statistics, preventative
medicine, and public health services for the Republic of Macedonia.

3. The Macedonian Federal Statistical Office that collects census and other population statistical
data such as natality and mortality data, household expenditure and labor force surveys.



Table 1

Health Care Facilities in Macedonia

Type of Facility Level Facility Bed
Count Count

University Hospital and Institutes Tertiary 3 2461
Specialized Hospitals Tertiary 2 910
Specialized Institutes Tertiary 2 562
Skopje City Hospital Tertiary 1 529
Total Tertiary 38 4462
Medical Center General Hospitals Secondary 16 4346
Specialized Hospitals Secondary 6 1261
Rehabilitation Centers Secondary 6 555
Total Secondary 28 6162
Health Stations Primary 7 0
Health Centers Primary 18 0
Medical Center Outpatient Clinics and Departments Primary 16 0
Out-Patient Surgeries Primary 10 136
Public Health Units Primary 19 0
Public Pharmacies Primary 32 0
Total Primary 102 136

SOURCE: Republic Institute for Health Protection. Excludes dental facilities

Analytical approach

Two structured analytical techniques are used for the analysis: data flow analysis and function/store
matrices.

Dataflow analysis: This analysis focuses on primary data collection tools (forms and computerized
inputs) and the resultant stores of data (databases). Data flow is described by a series of data flow
diagrams. The quality of the data collection and databases are assessed, and routine reports in current
use are described.

Function/store matrix approach based on Chen’s (1976)' entity relationship approach. The function/store
relationship links the planning or policy activity in the health sector with the data stores necessary to
support it.

THE HEALTH INSURANCE FUND
Health Insurance Fund Responsibilities

The Health Insurance Fund (HIF) is a legal entity which is organizationally part of the Ministry of Health.
It was established in 1991 to perform four functions:

1. Collect revenues to finance the delivery of health care,

2. Provide salary and other reimbursement for beneficiaries in specific situations,

3. Reimburse the 76 public legal entities and the increasing number of private legal entities for
the provision of health care services,

4. Provide funds to the 76 public legal entities for capital expenditures such as the purchase of
equipment, renovation of buildings, and construction.

' Chen, Peter Pin-Shan. The entity-relationship model - toward a unified view of data. ACM Transactions on
Database Systems. V1:1, March 1976, pp. 9-36.




The HIF is a financial conduit for health insurance revenues collected from employers, households, and
other branches of government. These revenues are used not only for the delivery of health services, but
also for income replacement payments for certain categories of employees. The HIF has been in a deficit
situation since its inception in 1991. This situation has necessitated drastic reductions in resources
available for capital expenditures, personnel, drugs, medical supplies, and equipment. Apportionment of
resources has been done largely through a global budget approach with current and historical spending
patterns as a basis.

Data systems that would enable the HIF to define and manage health insurance risks are not yet
available, although the computerization of invoice processing provides a basis for a claims database.
Additionally, there has been resistance to payment of the required health insurance tax resulting in a 20-
25% shortfall in revenues to the HIF. Data systems which would assist in revenue collection are currently
in development. Finally, the HIF functions as a disability insurer. Identification and management of
disability risk requires data which identifies and evaluates work readiness, rehabilitation effectiveness,
and work re-training. These systems do not exist.

Health Insurance Fund Coverage and Revenue System Description

Health care is a right defined by the Health Care Law of the Republic of Macedonia. Basic health
insurance is compulsory, but citizens have the legal right to participate in voluntary insurance if they
wish to receive benefits not included in the basic benefits package. However, in practice, this voluntary
insurance is not available from the HIF.

Table 2 summarizes the required premium payment to the Health Insurance Fund (HIF). Applications
for basic coverage are submitted to the HIF by:

Self-employed, farmers, students if older than 26, and foreign residents not affiliated with
an eligible firm through self-initiated application.

The Ministry of Labor Pension and Invalid Insurance Fund, for pension beneficiaries,
retired military and the permanently disabled.

Public and private employers within 8 days of hiring a new employee.

Ministry of Labor, Bureau for Employment, for unemployed persons. Only those
unemployed who are not eligible for coverage by a family member are covered through
the Ministry of Labor.

Houses of Correction for prisoners.

The Ministry of Defense for active military and their dependents.

An additional tax of 1% of profit is collected from businesses and owners of agricultural land who do not
farm. This additional tax also applies to those with more than four children. In addition to the required
premium payment, a system of coinsurance payment for services was stipulated in the Health Care Law.
The coinsurance payment is made to the health insurance provider, not to the HIF, at the time care is
delivered. The current coinsurance levels are:

20% of the price of out-patient health services and drugs
10% of the price of hospitalization
20% of the price of approved treatment abroad



Table 2

Required Premium Payment to Health Insurance Fund

Entity Premium Payment Required

Employed persons 8.6% of the gross salary, but not less than 65% of the average industry-
specific wage reported monthly by the Ministry of Labor

Pensioners 14.6 of the net pension

Self-employed 8.6% of taxable income, but not less than 65% of the average industry-
specific wage reported monthly by the Ministry of Labor

Unemployed persons  70% of the lowest salary as determined by collective agreement with
labor. If no agreement, then 65% of average Republic of Macedonia
wage per worker applies.

Farmers 15% of cadestre income (land value/productivity) but not more than
8.6% of the gross lowest prevailing labor price for all family members

The coinsurance is waived for children up to the age of 14; women during pregnancy, delivery and
maternity leave; family planning services; disabled workers and their beneficiaries; social cases; blood
donors with more than 10 donations; persons over 65 years of age except for a 5% copayment for drugs;
and health services related to the treatment of malignant, contagious, mental, and other severe disorders.

Revenue is transferred to the HIF from public and private institutional payers through the Institute of
Payment Operations of the Republic of Macedonia (IPO). Currently, the IPO is the only financial
institution responsible for payment transactions in the Republic of Macedonia. Account holders in the
IPO are all industry companies, banks, financial and government institutions and public organizations.
The IPO serves about 70,000 accounts. The IPO records financial transactions between legal entities by
maintaining an accounting system composed of giro accounts. Each enterprise and its members are
assigned a giro account number, managed through a network of local, regional, and national
organizations. Through the giro system, the IPO acts as an internal revenue service by deducting the
appropriate contributions and taxes from enterprise employee salaries and profits. The IPO computes the
amount to be transferred to the HIF based on a monthly report from each entity on the aggregate number
of persons eligible for coverage. The Regional Office of the HIF is notified by the IPO of the aggregate
amount transferred to their giro account on behalf of each entity.

Farmers and the self-employed who do not have giro accounts pay the HIF directly on a quarterly basis.
An account statement is sent to these persons who then pay at the regional HIF office. Table 3 shows the
contributions to the HIF by employment category for 1992 to 1995. Salaries comprise a major, but
declining component of contributions.

Table 3

Health Insurance Fund Contributions by Category
thousands of denars

Contribution

Category 1992 Ratio 1993 Ratio 1994 Ratio 1995 Ratio
Salary 491419 0.719 2652317 0.720 5348150 0.663 5206328 0.619
Pension 122231 0.179 677748 0.184 1840563 0.228 2100421 0.250
Farmers' 6961 0.010 40883 0.011 121279 0.015 115250 0.014
Private 8990 0.013 70802 0.019 210831 0.026 244592 0.029
Unemployed 3880 0.006 13575 0.004 182247 0.023 194915 0.023
Social cases 1355 0.002 10195 0.003 33325 0.004 45761 0.005
Other 48317 0.071 217977 0.059 327712 0.041 505054 0.060
Total 683153 1.000 3683497 1.000 8064107 1.000 8412321 1.000

SOURCE: Health Insurance Fund.



Application for Coverage: The Republic of Macedonia defines health care as a right of citizenship.
Health insurance is available to all citizens, and collection of health insurance premium is tied to
employment. Each regional office of the HIF has a stand-alone database of individuals who are insured
in their region. The database is stored in a Dbase format. The original database for each regional office
was created in 1991 through an initial registration of all persons insured through the public or private
sector, as well as those who pay as individuals. Database updates occur through employer and
government notification of personnel changes. This updating process is initiated by submission of the
coverage form. This form is used to initiate or stop payment for coverage in the public or private sector.
The form lists the person and dependents covered, as well as the employer or public agency responsible
for coverage payment. Each regional office of HIF manually enters these forms into their data system.
The largest regional office of the HIF in Skopje is able to process a maximum of 300 of these forms per
day. Automated entry verification is used to ensure accurate data entry.

Evidence of Coverage: Each person has a health insurance book which records coverage information.
The registration number recorded in the book is assigned to each person by the HIF, and uniquely
identifies each person to the HIF, the number also links dependents to the main policyholder since the
HIF number is identical for beneficiaries except for the last two digits. Each citizen also has an
identification number issued at birth. While the identity number is listed in the health insurance book, it
is not used by the HIF since it is unique for each individual and does not link family members. The health
insurance book is manually updated by the HIF whenever the source of payment for health insurance
changes. Blue stamps are issued by the HIF on a monthly basis to prove payment for coverage. A
current blue stamp is necessary to gain access to health care or to get pharmaceuticals.

Table 4 details the contributions from employed persons by labor sector for 1991 and 1993. The ratio of
expected to received collections for HIF contributions from salaries was calculated using the Gross
Domestic Product and National Accounts for_the Republic of Macedonia as the basis for salary
information and HIF data on revenues collected. In 1996, according to IPO data, approximately 1.36
billion denars were uncollected, amounting to more than 10% of total HIF revenues.

Table 4

Health Insurance Fund Revenues Employed Persons
thousands of denars
at current prices

Year  Non- Financial  Govt. Non- Farm &
financial Service profit  Shop Total Correction  Expected  Reported Ratio
267211 6064 69298 2675 8067 353315 335649.25  28865.84
1991 488718 16474 148355 4442 11317 669306 635840.70  54682.30  40924.00 0.75

1992 5546487 165218 1580578 35087 119115 7446485 7074160.75 608377.82 491419.00 0.81
1993 28115194 1505673 8452100 235956 611935 3892085 36974815.10 3179834.10 2652317.00 0.83
SOURCE: Gross Domestic Product and National Accounts for Republic of Macedonia and Health Insurance Fund Salaries
reduced by 5% to account for meal allowances and other subsidies included in total reported salary.

For public and private employers, the aggregate payment made through the IPO is checked by the HIF.
If the amount received agrees with the amount expected, the blue stamps are issued to an authorized
representative of the employer who in turn distributes them to the employees. If there is a discrepancy in
the received /expected amount, the blue stamps are not issued until the discrepancy is resolved. Persons
who pay for health coverage must pick up the blue stamps at the regional office of the HIF each month.
Since 1993 pensioners have been exempt from obtaining blue stamps. Pensioners may access health care
and get pharmaceuticals by showing a current pension check receipt.

As shown in the dataflow, there are two ways to update the HIF Regional Office database, the quarterly
statements issued to individuals, and the blue coverage stamps issued monthly. Pension recipients are
not issued blue coverage stamps, so the HIF database is not updated for pensioners unless a change of
status form is filed. The Ministry of Labor has an incentive to notify the HIF when a pensioner is no



longer eligible for health care coverage, and employers have an incentive to notify the HIF when an
employee is eligible for a pension. The HIF depends on this incentive system to keep the data on
individual pensioners current.

Routine HIF audits are also performed to assure that employers are reporting employee data correctly.
However, the expected/received ratio suggests that the HIF revenue system is vulnerable at this
interface. The regressive structure of the health insurance premium’® provides a significant incentive for
smaller firms and the self-employed to avoid payment of the premium.

The dataflow for HIF revenues and coverage is described in Figure 1.

Monthly PO
‘Change of status: Report: Total
- form; individual Payment by Legal

-and dependants

Recheck legal
entity's record

HIF ‘Regional
Office Database

Issue quarterly
statements to
individuals

Issue blue
coverage stamps,
monthly

Note: In Skopje IPO records are already available to the HIF on-line.

Figure 1-Dataflow for Health Insurance Fund Revenue and Coverage

Since each regional HIF office is a stand-alone system, there is no central listing of all covered lives in the
system. A monthly reimbursement report is prepared manually and sent to the Central Office in Skopje.

Health Insurance Fund Expenditure Income Replacement System Description

As described above, the HIF is also responsible for income replacement payments for citizens. The law
stipulates that income replacement will be paid during temporary absence from work for illness or injury,
medical examination, voluntary donation of blood, tissue or organ, care of a sick child up to the age of 3,
isolation in order to prevent infection, compulsory accompaniment of a sick person for medical
examination away from the place of residence, care of a sick family member older than 3 years of age up
to 30 days, and compulsory accompaniment of a sick child during hospitalization up to 30 days.

2 All firms, public and private, must pay at least 65% of the avera§e industry specific wage (base) as set monthly by
the Department of Labor. Exhibit 6 illustrates the computation of the base payment for May, 1996 as published in the
Official Gazette of the Republic of Macedonia.



In general, salary reimbursement during the first 60 days of absence from work is the employer’s
responsibility. The Health Insurance Fund pays salary replacement due to temporary disability after 60
days. However, the HIF pays from the first day of temporary disability in the case of care of a child up to
3 years of age, for farmers, during sick leave due to pregnancy and delivery if the claimant has been
enrolled in the HIF for at least 6 months prior to claiming the cash benefit, and for temporary disability
due to voluntary donation of blood, tissue, or organ.> Disability payments accounted for about 10% of the
HIF invoiced expenditures during 1995. Application is made to the Regional HIF Office directly.

As illustrated in Figure 2, the dataflow diagram, the process of income replacement payments is largely a
manual operation. Information acquired from the manual process of application and eligibility
determination is entered into the HIF database when payments are made. The HIF regional databases
record income replacement payments at the individual level.

Beneficiary SR
completes disability Check ma{led
application to beneficiary

Disability payments
’ entered into HIFE 8
database

Figure 2—Dataflow for Income Replacement
Health Insurance Fund Expenditures Provider Payment System Description

Figure 3 presents a pie-chart on the structure of HIF expenditures from 1991 to 1996. The largest share of
HIF expenditures is payment to providers for inpatient and outpatient health services. These
expenditures have been steadily reduced in real terms in response to the 40% decline in public revenues
for health between 1991 and 1995. Despite these reductions, arrears in the health sector have continued
and now amount to MKD 1.4 billion by the end of 1995.* The HIF responded to the pressure to decrease
expenditures by reducing capital expenditures and by decreasing reimbursements to public health care
facilities.

Current reimbursement to the public facilities is consistent with a global budgeting approach, which
constrains reimbursements to public providers to match revenues received.” Reimbursements to public
providers are made monthly, based on historical costs and available revenues. At the end of the year the
invoiced amounts are examined and an adjusting payment may be made. Table 5 illustrates the ratio of
approved invoices paid to received for 28 of the 30 regional HIF offices in 1995. Private providers are
paid invoiced amounts while public providers are paid a flat monthly rate based on payroll and material
costs. The law limits the HIF total time in accounts payable to be a maximum of 60 days, since only
private providers are paid invoiced amounts, this limitation applies only to private providers.

3 Republic of Macedonia, Health Care Law September 1994 and 1995 Amendments, Articles 20-23 and 194.
‘World Bank Staff Appraisal Report, former Yugoslav Republic of Macedonia. Health Sector Transition Project, p. 5.
5 In addition, all public sector wages, including health workers, have been frozen at 1993 levels.
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Figure 3--Health Insurance Fund Expenditures

Private providers of health care cluster in several areas: dentistry (stomatology), general practice
physicians, pharmacists. and a few specialist physicians. The HIF does not contract with all private
physicians. In July, 1996 contracts existed with 294 private providers, 31% of these providers were in
Skopje. The overall growth of the private sector is shown in Table 6.

Currently invoices and supporting documentation for each invoice are submitted manually by all health
care providers. The HIF enters only a total of all the monthly invoices received from the provider,
although each itemized invoice is retained at the HIF regional office and a proportion are examined for
audit purposes® The Regional Office in Skopje receives 100,000 invoices a month. Both data entry and
storage of hard copy invoices with supporting documentation, which are retained for 5 years are a
significant problem for the regional HIF offices.

Because the HIF does not currently tie the covered life to the health expenditures for the covered life in
their database, there is no data on health expenditures at the individual level. The supporting
documentation submitted by the provider does have payment information at the individual level, but
does not record clinical information for the claim.

Levels of aggregation in these databases are:

HIF Regional Database:

e Public Provider, total monthly invoice amount all services
e Private Provider, invoice amount

IPO:
* Legal entity, total transaction only.

“Field observation at the University Medical Center revealed that preparation of the invoice from the computer
system required one employee; preparation of the supporting manual documentation required an additional 5
employees.



Table 5

HIF Expenditures
Approved Invoices, Paid/Invoiced Ratio
Region Invoiced Paid Ratio
Berovo 459103.00 262703.50 0.57
Bitola 13530460.0  10701298.00 0.79
0
Brod 114229.00 99916.00 0.87
Valandovo 1220.00 0.00 0.00
Vinica 347130550  2505037.00 0.72
Gevgelija 143992450  1278876.50 0.89
Gostivar 1285195.00 948887.00 0.74
Debar 780256.00 360154.00 0.46
Delcevo 361926.00 287892.50 0.80
Demir Hisar 218769.00 211120.00 097
Kavadarci 11141939.5 8991438.50 0.81
0
Kicevo 360267.50 172624.00 0.48
Kocani 6253614.00  4418037.50 0.71
Kratovo 1572010.50  1185957.00 0.75
Kriva Palanka 1519506.50  1222668.00 0.80
Krusevo 1646254.50  1289390.50 0.78
Kumanovo 23309619.5 16280250.00 0.70
0
Negotino 5969923.00  4239866.00 0.71
Prilep 871641400  6574969.50 0.75
Probistip 5169322.50  4604687.50 0.89
Radovis 9629692.00  7177605.00 0.75
Sv. Nikole 316235.00 297163.00 0.94
Skopje 5013076.00  3272305.00 0.65
Struga 1941733.50 986693.00 0.51
Strumica 9457763.00  7300222.00 0.77
Tetovo 5252493.00  3823738.00 0.73
Titov Veles 20153994.0  16098566.00 0.80
0
Stip 5389995.00  4210722.50 0.78

SOURCE: Health Insurance Fund, 1995 Invoice/Paid Report

As shown in Figure 4, the dataflow for provider payment is essentially a manual process, although for
private providers, the amounts invoiced and paid are entered are entered into the HIF Regional Office
database, and for public providers, aggregate amounts paid are entered into the database. Provider
payment is not directly linked to the covered life since only the total monthly invoice amounts and the
total payment to the public facility based on salary and material cost is entered.

Table 6
Private Sector Health Providers, 1994-1996

1994 1996 % Growth
General Practitioners 130 236 81%
Medical Specialists 87 175 101%
Dentists 264 333 26%
Dental Specialists 7 19 271%
Pharmacies 258 289 12%

SOURCE: 1994 data from World Bank Staff Appraisal Report; 1996
data from the Republic of Macedonia, Health Insurance Fund
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Figure 4—-HIF Provider Payment Dataflow

The IPO database collects payment information at the legal entity level ohly and is concerned with
accurate fiscal information for fund transfer purposes.

Technical and Managerial Capacity of the Health Insurance Fund

The HIF has a small Information Section that is responsible for the computerized systems in the Fund.
There is no staff trained in information systems in the Regional Offices, so the responsibility for systems
design and implementation is largely with the staff of the Information Section in the HIF central office.
The current level of computerization at the HIF is due to the work of this Section. Resources for systems
implementation have been limited, and systems development has been correspondingly slow. However,
operations in the HIF Regional Offices are about 90% computerized, although each system is a stand-
alone and communicates with the HIF Central Office largely by manual summary reports.

The database architecture is standardized for all regional offices. It is divided into 6 subapplications with
two additional applications under development. The database design was done in cooperation with
CAOP Kavadarci, a private computer company that works closely with the HIF. Currently the regional
office databases are in a DOS/Dbase format.

An important new development is the dial-up availability of the IPO account data. Software was
developed by Login Systems, the Macedonian Microsoft distributor, to allow any firm to access and
download information about its accounts on the IPO system. The HIF can use this software to check the
status of its IPO accounts, as well as to monitor the fund transfers from other legal entities to the HIF.
Modifications can be made to this system to allow tracking of a firm’s HIF payment patterns. The system
is currently being tested between the Skopje HIF office and the IPO. There are plans to include other
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Regional Offices after initial testing is completed. This dial-up availability needs to be doggedly explored
if the cost-share policies include deductibles and if annual limits are imposed to regulate unnecessary
utilization. For example, if a deductible and annual limits are introduced, then the health organization
should be able to verify from the HIF if a patient has met his deductible and limits for visits.
Instantaneous clearance is necessary between municipalities in Macedonia, particularly since the country
is small enough, and there is mobility across regions for patients seeking certain types of care, i.e., tertiary
care in Skopje.

Telephone links throughout Macedonia are in the process of being converted from analog to digital. The
quality of existing telephone lines varies widely as does the availability of dedicated high-capacity lines.
An additional consideration is the difficulty of installing adequate communications cable in the older
buildings which house many of the HIF Regional Offices.

The hardware available in the Central and Regional HIF offices does not have sufficient capacity, on
average, to convert from a DOS to a Windows environment.

Central HIF Management has made significant progress in computerizing its operations. It has also
begun to explore integration of its system with the IPO system which reports transactions which
represent both revenue and expense to the HIF. The internal operations of each regional office are
computerized, and regional office staff have been introduced to computers. However, the
communication between the regional HIF and its central office is accomplished by manual summary
reports.

There is significant interest in increasing the level of system integration and communication between the
HIF and other organizations such as providers, employers, and the Republic Institute for Health
Protection (RIHP). At this point, the majority of the HIF management group does not have experience
with management or use of interactive computerized management information.

Requirements for Proposed Capitated Primary Care System

In the immediate future, the MOH will introduce and test a capitation system for primary care. The
capitation system in primary care will require automation of the provider payment process. The HIF
regional offices in the 2 pilot districts of Ohrid and Prilep will need to keep track of:

Enrollment information on patient by time of enrollment, age, sex, other demographic
information, family members /dependents, choice of doctor, switching of doctors. Provider
information--specialty (i.e., pediatrician, gynecologist), geographical area, group practice,
number of patients, monthly premium received, average number of visits per day, number of
referrals per person per doctor, switching patterns of patients, special considerations, i.e.,
salaried if serving low population density areas.

Payment information: calculation of premiums (if amounts vary by age and sex of patient
and if bonuses and incentives are instituted to motivate doctors to provide needed care and
to discourage over-referrals.

Utilization data: number of visits per person (by age, sex, diagnosis).
Cost data: cost per different types of visit.

Accounting records: payments of providers to health facilities for space, use of equipment,
staff, diagnostic tests; administrative cost to manage the capitation system, i.e., in record
keeping, data entry, programming and computers, clerk time to receive information, costs to
educate public and doctors.



Database on list of services covered under capitation, and associated cost-sharing.

Linkages of enrollment profile of patients with revenue collection from employers.

HOSPITAL AND OUTPATIENT SYSTEMS
Computerized Hospital Information Systems: Description

Several hospitals in the Republic of Macedonia have started to computerize both in-patient units and out-
patient clinics. The Prilep Medical Center is starting the integrated automated system in October, 1996;
staff training is currently underway. Other computerized hospital systems exist in Macedonia, notably a
specialty TB hospital whose system was designed by CAOP Kavadarci. The firm also provides system
support for the HIF regional offices. However, the University Clinical Center and the Medical Center in
Prilep are the only medical facilities that have taken an integrated approach to in and out patient
systems.” Of the two, the University Clinical Centers has advanced further in computerized applications
actually in use, however a duplicate manual system is still maintained for most procedures. This analysis
will focus on the University Clinical Center in Skopje.

The University Clinical Center, located in the capital city Skopje, is the largest tertiary care center in the
Republic of Macedonia. It is comprised of 28 medical care institutes, 1 pharmacy and 1 administrative
unit (see Table 7). As such, they function as a referral center as well as a teaching institution. Their early
adoption of a unified computerized approach to both in and out patient care shows an appreciation of the
complex data issues they are now confronting. Decreased investment in system support has slowed
system development and improvement as well as restricting the amount of management information the
system can produce.

Table 7

Institutes of the University Clinical Center

1. Radiology 16. Digestive Surgery

2. Oncology 17. Thoracic and Cardiovascular Surgery
3. Biochemistry 18. Urology

4. Cardiology 19. Neurosurgery

5. Nephrology 20. Trauma

6. Gastroenterohepatology 21. Pediatric Surgery

7. Pulmonary and Allergy 22. Reconstructive Surgery

8. Endocrinology and Metabolism  23. Anesthesiology and Intensive Care
9. Rheumatology 24. Orthopedic Medicine and Surgery
10. Hematology 25. Obstetrics and Gynecology

11. Urgent Medicine and Toxicology 26. Ear, Nose and Throat

12. Pediatrics 27. Opthamology

13. Infectious Diseases 28. Rehabilitation

14. Dermatology 29. Pharmacy

15. Nerves 30. Administrative Unit

Of particular interest is the potential for integration of this system with the HIF system to produce an
integrated clinical and financial database in a relatively short time for a large number of patients.
Additional systems, using the same design, exist in several private clinics as well as the hospital in Prilep.
Thus, a project to integrate the University Clinical Center would also result in a workable integration of
other systems using the same design.

? The University Clinical Center and the Medical Center at Prilep have systems designed by Gord Systems, Skopje.
This firm also has systems in private clinics: Polyclinics Zelezara and Diagnosticki Centar in Skopje and severa
dental offices.
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The University Clinical Center has many managers who are using the system to monitor financial
performance as well as accounts payable and receivable. These managers represent a resource which can
be used as other clinical facilities begin to use computerized systems. In addition, they are best able to
identify the point in the system which might benefit from elimination of duplicative manual procedures.
For example, the University Clinical Center system produces an automated discharge report which
contains all information required by the Republic Institute for Health Protection. Because the law
requires them to submit the report on the designated form, they use staff to manually fill in the form.
Study of instances of this kind of duplication with careful coordination of the stakeholders involved
could result in significant staff savings, particularly as computerized systems are developed.

Integrated Clinical Information System Description

The Integrated Clinical Information design at the University Clinical Center is based on a phased design
that begins with processes and information of interest to all clinical services. The systems currently in use
at the University Clinical Center are:

Financial systems, general ledger, control of invoicing, accounts payable, payroll, and material
management.

Patient registration for both in and out-patient units’

Bed Control for in-patient units

Physician and Nurse productivity reporting

X-Ray and Laboratory procedures, ordering and text results reporting.

Clinical parameter reporting for in-patient units, including preparation of the required daily
reports.

A module has been developed for control of central pharmaceutical material and orders, but is
not yet installed.

The unit of analysis in the system is the patient, and all information is linked to the patient by unique
identification number.

The University Clinical Center (UCC) system is designed as an open system architecture using an IBM
RISC System /6000 Model 930, running a Unix OS operating system. Approximately 100 dumb terminals
and a few PCs are distributed throughout the Clinical Center. The terminals are networked using
telephone cables.

Implementation of the integrated system at the University Clinical Center has been slow due to limited
resources. Additional hardware and software upgrades are required as well as a fiberoptic backbone to
improve connectivity. Additional servers and workstations would expand system availability to other
units in the Clinical Center. In addition, further staff training, particularly of clinicians, needs to be done
to improve user acceptance of the system throughout the University Clinical Center.

Current staffing of the Clinical Computer Center is 3 professionals: 2 Engineers and 1 Physician trained
in medical statistics. The total staff of the Clinical Center is 3100.

* The Gord S¥stem supports both in and out patient applications. Currently only some out-patient clinics are using
the system. The best example is the Cardiology Unit at the University Clinical Center.
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Integrated Clinical Information System Dataflow Overview’

The integrated clinical systems take advantage of common processing of patients for registration,
discharge, and clinical testing. For example, all non-emergency patients entering the University Clinical
Center as in-patients are processed through the out-patient clinics. Thus, the flow of documents and
patients is through the out-patient unit to the in-patient unit. Emergency admissions go directly to the in-
patient unit, but the process of admission and flow of documents is the same as for planned admissions.

The system creates a unique record for each patient which is used to record both clinical and financial
information. However, reports from the system have been largely focused on financial information rather
than designed to assist clinical management or quality of care measurement. Inventory control modules
exist, but the Central Pharmacy, who control both supplies and pharmaceuticals, is not yet fully
integrated into the system.

The medical record is a manual document, and a full set of manual forms exist which parallel the
computerized information. In both in-patient and out-patient settings, reporting on epidemiological
information is required for the Republic Institute for Health Protection. This information parallels
information that is collected by the integrated computerized system, but must be reported on manual
forms. For example, in the Institute of Cardiology the computerized report is produced and used to
complete the RIHP required manual discharge report.

The general data flow to the main departments is shown in Figure 5, Figure 6 and Figure 7.

DEPARTMENT

MS D
: I <« SOCIAL
: \E, Pfii:LR:éY ACCOUNTING SECURITY
(0} MS .
| TECHNICAL Labs, X-ray D | MINISTRY
R [P
S

-

HEALTH

INPATIENTS

MS: Materials, Services

D: Documents
P: Patients

Figure 5--Global diagram of pathways of patients, materials, services and documents

? Supplied by the Computer Science Engineer of the University Clinical Center.
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POLICY AND PLANNING SYSTEMS: FUNCTION/STORE MATRICES

Function/Store Matrices may be developed on many levels. The matrices presented here analyze three
policy-making functions conducted by two different sections of the Ministry of Health. Table 8 illustrates
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Figure 6-—-Outpatient Dataflow of Patients and Documents

contracting with inpatient and primary care providers. The purpose of the matrix is to link basic
functions required to carry out or policy or planning action with the data which supports the action. The
function/store matrix is a useful tool to engage managers and systems designers in a dialogue concerning
policy and planning and the data required to support it.

Specialized »| INPATIENTS
examination
surgery

DEPART-
MENTS

Admission

Labs, X-ray

Figure 7-Inpatient Dataflow of Patients and Documents
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The in-patient and primary care contracting function/store matrix illustrates the general datastores
required to begin an effective contracting process with in-patient providers and providers under
capitation (see Table 7). Information such as cost and quality of a given service as well as the current
basic demographics necessary to assess provider risk is not currently available to HIF managers.
Effective contracting, as well as provider rate-setting, will require this information. The potential for
developing datastores which will support contracting activities exists, and can be initiated by integrating
the existing provider computerized systems with the HIF invoicing and payment files. The RIHP also
needs provider data to perform the analyses important to public health functions. The role of the RIHP
would migrate from data producer to data consumer if provider computerized datastores were
accessible.

P
D
CLINICS
DEPARTMENTS
DISPENSING | PHARMACY
'PHARMACY | STORAGE
VENDORS

D: Documents D

P: Pharmaceuticals

Figure 8--Pharmacy Data Flow

The revenue collection function/store matrix illustrates the situation when a planning function is largely
dependent on external databases (see Table 9). Description of a process such as this illustrates the need
for database linkages to facilitate planning or policy action under analysis. In this case, the IPO/HIF
database linkage is under development, but there is not yet a linkage with the datastores of other
Ministries such as the Ministry of Labor. Function/store matrices can be used to identify the necessity for
database linkages to facilitate the work of health policy and planning.

The quality of care function/store matrix demonstrates the problems that may occur when the datastores,
necessary to support an analysis, are stored in manual files in various agencies, and manually
consolidated into summary reports for the Republic Institute for Health Protection (see Table 10).



Table 8

Contracting with Providers

Existing Potential
In-patient Contracting: Datastore Datastore

Inputs:

Provider demographics RIHP Provider

Potential patient characteristics Statistical Office Unchanged

Available services RIHP Provider

Capacity RIHP Provider
Process:

Clinical protocols Provider Provider

Cost per day for diagnosis Not available HIF
Length of stay for diagnosis Not available HIF

Outcome:
Total cost per diagnosis Not available HIF
Readmission rate by patient Not available HIF
Cost/outpatient after care Not available HIF
Patient satisfaction Not available Provider
Existing Potential
Primary Care Contracting: Datastore Datastore
Inputs:
Provider demographics RIHP Provider
Potential patient characteristics ~Statistical Office Unchanged
Available services RIHP Provider
Capacity RIHP Provider
Process:
Clinical protocols Not available Provider
Referral protocols Not available
Cost per visit for diagnosis Not available HIF
Number of visits for diagnosis  Not available HIF
Outcome:
Total cost per diagnosis Not available HIF
Follow-up visit rate by patient  Not available HIF
Cost/outpatient after care Not available HIF
Patient satisfaction Not available Provider

Potential datastores should exist at the provider level to support quality of care analysis at the provider
level. Aggregate analysis would depend on aggregation of available provider computer files so that
comparisons across providers could be made.

SUMMARY AND RECOMMENDATIONS

The development and implementation of the information systems in many ways governs the scope and
efficiency of Macedonia’s health sector reforms.

This report provides macro-level analyses of two important data production entities in the Macedonian
health care system: the Health Insurance Fund and the large providers of health care. It has examined
the role of the consumers of health data through the use of three function/store matrices. These matrices
link typical health policy/planning functions with the datastores which support them.
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Table 9

Health Insurance Fund Revenue Collection

HIF Revenue Evaluation for Legal Entities Current Future
Datastore Datastore

Function:
Assessment

Identify legal entities IPO PO

Evaluate total salaries Employer HIF

Calculate payment owing IPO IPO

Collection PO PO

Identify date of payment IPO IPO

Identify firms that made no payment IPO PO
Evaluation

Assure total salaries reported are correct Ministry of Labor Ministry of Labor

Evaluate reasons for non payment Ministry of Labor ~Ministry of Labor
Advanced Collection

Correct total reported salaries and adjust expected Ministry of Labor Ministry of Labor

payment

Notify late payment or non-paying firms to pay PO PO

Insuree notification HIF HIF

Certify insuree (Blue stamp process) HIF HIF

Notify insuree of non-payment of health insurance HIF HIF

Concrete recommendations are made to begin the process of creating an integrated health information
system in Macedonia. These recommendations are guided by several general principles of database
design:

Significance: focus intensive database integration effort on areas of high cost or high resource
consumption

Controllability: database integration should target areas under the control of the user
Communication: all stakeholders should be involved

Planning: technically qualified staff should plan and implement the integration project

Evaluation: pilot projects should be done, and the cost/benefit of data integration should be
carefully assessed

Table 10
Quality of Care
Quality of Care Assessment Present Potential
Datastore Datastore
Structure
Health Personnel RIHP Provider
Qualifications
Facility Characteristics RIHP Provider
Process
Diagnostic Studies Provider Provider
Treatment Protocols Provider Provider
Documentation Provider Provider
Outcome
Patient Satisfaction Not available  Provider
Clinical Resolution Provider Provider
Readmission Provider Provider
Rehabilitation Provided Provider Provider
Cost-effectiveness HIF Provider and HIF




Recommendations for the MOH

D

2)

3)

5)

Conduct evaluation study of pilot districts

An evaluation study is needed to assess the performance of the information systems, and
measure the impact of capitation of primary care on access, utilization, cost and quality of care.
The design should be a case-control prospective survey of facilities, providers and patients.

Design the pilot project with the input of all stakeholders: data producers and data consumers.
Consideration of both the producers and consumers of data should be done early in pilot project
design. Prime data consumers include the Republic Institute for Health Protection and
individuals concerned with policy-making in the Health Insurance Fund and the Ministry of
Health. Data consumers outside the Ministry of Health, such as the Chamber of Physicians and
Trade Union of Health Workers, should also be included in an advisory capacity. The
Function/Store Matrix is suggested as an organizing framework for stakeholder input (Section 3
of the Report).

Define other pilot areas and integrate with lar roviders’ systems
(See Section 2 of Report.)

Consistent with the guideline to focus on areas of largest resource use, large health providers
should be early subjects of integration with the HIF system. The University Clinical Center in
Skopje and the Medical Centers in the pilot districts would be good candidates for this project.

Develop upper and mid-level management capability to work with the information from
integrated health data systems early.

Adequate training should be supplied to upper and mid-level managers to enable them to work
comfortably with the integrated data system.

Provide incentives that communicate the commitment of management to use the information
system.

The most important incentive is to eliminate duplicative manual systems as soon as the
integrated system is established. Thus, part of the pilot project should be an analysis of manual
forms that can be replaced with computer reports. These forms should be replaced as soon as
possible to provide adequate incentives to move managers toward use of the system.

Review and amend legislation to provide the necessary reporting flexibility to allow both manual
and automated reporting.

Small providers will continue to have manual systems for the foreseeable future. Large providers
should be able to transmit computerized data and still be in compliance with legislated reporting
responsibilities. During this transition period, flexibility in reporting standards for both the HIF
and the RTHP needs to be carefully considered.

Recommendations for the HIF

In the short term, a focus on areas which consume the most resources is recommended. Analysis shows
that 70% of the HIF’s resources are consumed by in-patient and out-patient care. Clearly, data systems
which support better management of the resources directed to these areas are needed.
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The following general recommendations are suggested for consideration:

D

2)

3)

4)

6)

7)

8)

9)

Upgrade the HIF’s data base platform to a relational architecture.
Relational databases allow better integration with other systems, shorten reporting time, and are
significantly more user-friendly.

Acquire adequate hardware and software to allow conversion to Windows-based
operating system.
Windows systems provide ease of use and compatibility with modern software applications.

Carefully document the costs and benefits of the pilot project, especially in terms of staff savings,
system cost, and efficiency indicators.

Implementation of a wider integrated system will inevitably involve choices. The pilot project
will provide valuable information on the most cost/beneficial areas of integration.

Involve clinicians in the use of data from the integrated system to design quality of care
measurements.

There is currently little computerized data available on quality of care. However quality of care
will emerge as a central issue in later question of provider contracting and capitated payments.
Early involvement of providers in design of quality of care measures using data from the
integrated system will assure provider use and support of the system.

Use the results of the integrated health system pilot project to assess the additional data required
for management of the disabled worker.

Disability payments currently represent only 10% of the HIF expenditures. However, experience
in developed countries indicate that these expenses can rapidly become unmanageable. Early
attention to the data required to manage rehabilitation of the disabled worker will assist the HIF
to avoid later difficulties in this area.

Establish a protocol for the evaluation of data security and confidentiality early.

Data security is important to the consumer of health services. Early attention to this area avoids
adverse publicity or political intervention later. The issue of how much information to provide
an employer about his employees is important to consider early in the process.

Consider making computerized invoicing in a standardized format a condition of contracting
with the HIF.

Growth in the private sector may be expected to continue. Early standardization of the
information exchange between this sector and the HIF has advantages for both sides: prompt
payment for the provider and standardization of information for HIF.

Examine methods to introduce machine-readable identification for all insurees and their

dependents.
Accurate identification of insurees is a basic necessity of an integrated information system. Bar-
coded identification attached to the Health Insurance Book would be an obvious choice.

Use all available methods to increase revenue collection.

The costs of accurate identification of employers and identification of firms who underpay or do
not pay should be considered in the context of the additional revenue which could be collected.
Priority should be given to any measure which increases revenue collection and reinforces
responsible employer behavior. The potential of the new IPO/HIF link should be maximized in
this area.
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Recommendations for the University Clinical Center

The following general recommendations are based on the conviction that the University Clinic Center,
because it delivers tertiary care for Macedonia and leads the country in integrated information systems,
should be part of the pilot project. -

1) Designate clinical sites that have integrated clinical data systems as sites that will pilot linked-
automated invoicing.
Criteria should be developed to select the integrated systems that already exist. Suggested
considerations include: system installed in more than one site, system installed in public as well
as private facilities, system supports integrated in and out patient service, system applies to large
as well as small facilities. Proposals to participate in the pilot study should be solicited and
evaluated. As part of this pilot study, examine the supporting documentation that must be
submitted with the invoice and streamline the process. Consider randomized requests for
supporting documentation, or on-site audits rather than the current submission of all documents
with every invoice. Convene a group composed of representatives from the Republic Institute for
Health Protection and the pilot sites to discuss computerized submission of the RIHP required
reports.

2) Designate the Institute for Cardiovascular Disease as a test site for development of quality of care
parameters using the integrated clinical and financial system.

3) Develop a prioritized list, based on benefit-cost analyses, for upgrading the University Clinical
Center’s system.

4) Analyze the personnel requirements for the proposed pilot study, add at a minimum at least two
additional Computer Science Engineers to support the pilot study as well as to assist with the
University Clinical Center upgrade.

5) Examine carefully the IBM system support, and negotiate directly with IBM Eastern Europe or
other vendors for additional and improved system support as part of any hardware purchase.

6) Identify and involve clinicians and managers experienced in the use of computerized information
in discussions of system development and in analyses to eliminate duplicate manual record-
keeping.

7) Provide additional training and support to new physician managers to assure effective use of the

computerized system, after system testing, consider appropriate incentives to encourage use of
the system. For example, eliminate the ability to place manual orders for laboratory tests or
receive results by telephone.

Action on the recommendations made in this report depend on the availability of technically qualified
individuals. It is important that the recommended pilot project be guided by individuals with sufficient
technical knowledge to evaluate the proposed pilot sites, and the integrated clinical systems available.
For the assessment of quality of care, it is imperative to select integrated clinical systems on the basis of
their technical qualifications to integrate with the HIF system, however, it is also important to select
systems which represent large enough patient populations to make the resulting integrated database
useful for planning and policy.

Significant advances have already been made within both the HIF system and the provider systems. The

new challenge for the MOH is the timely integration of the information systems with all of the other
reform activities, particularly with the pilot activities.
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Observations and Interviews:

International Project Unit

Ms. Vesna Bisheva Director, International Project Unit for Health Transition
Ms. Gordana Pecelj Consultant on Data, Finance and Management, International
Project Unit

International Project Unit: Technical Committee for Information Systems

Professor Danco Davcev, Ph.D. STS Cyril and Methodus University, Faculty of Electrical

Engineering
Mr. Shulake Slatke Health Insurance Fund
Mr. Mitko Piperkoski Health Insurance Fund
Mr. Blagoja Doncev Health Insurance Fund
Mr. Slagjan Mihajlovski University Clinical Center, Clinical Computer Center
Health Insurance Fund
Mr. Borce Naumovski Director, Fund for Health Insurance
Dr. Lilijana Ivanovska Assistant Director, Health Insurance Fund
Mr. Krsto Pavlovski Regional Office Manager, Skopje
Mr. Brsakoski Blagoja Regional Office Manager, Prilep
Mr. Shulake Slatke Manager, Information Systems
Mr. Mitko Piperkoski Computer Scientist, Information Systems

Republic Institute for Health Protection

Dr. Elisaveta Stikova Director, RIHP

Organizations Visited

Health Insurance Fund Regional Office Skopje
Health Insurance Fund Regional Office Prilep
Health Insurance Fund Regional Office Ohrid
Regional Office, Republic Institute for Health Protection Prilep
Medical Center Prilep
University Clinical Center Skopje
Safety Glass Company Prilep

Systems Demonstrated

University Clinical Center Gord Systems Inc., Skopje
Prilep Medical Center

Health Insurance Fund CAOP Kavadarci, Prilep
IPO Account System LoginSystems, Skopje
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Exhibits:

1. HIF Coverage Form

2. HIF Evidence of Coverage (Blue Stamp) Example

3. Report of IPO Software Development

4. HIF Regional Revenue Report to HIF Central Office

5. HIF Application for Disability

6. Ministry of Labor Minimum Salary Base Schedule

7. Invoice Packet Submitted by Providers to HIF

8. HIF Database Architecture Example

9. Provider Productivity Report

10. Republic Institute for Health Protection - Provider In and Out Patient Reports
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