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Executive Summary
 

The purpose of this PRICOR study was to design and implement the
 
"best" Revolving Drug Fund for Dominica -- an RDF whose intended
 
benefits were an incr(.ase in the volume of drugs and supplies

available to health districts and facilities, and at the same
 
time a decrease in the financial burden on the Government, first
 
by having consumers share in the cost of pharmaceuticals and
 
second by enabling bulk purchases at lower unit costs. It was
 
also expected that the RDF would promote cost consciousness in
 
drug usage among consumers. These changes would serve to extend
 
Primary Health Care services in Dominica.
 

While simple in concept, RDFs have proven quite difficult to set
 
up and operate in practice. They require a degree of managerial

rigor, in both their design and implenentation, that is
 
frequently lacking in the public sectcr, and many attempts to
 
introduce them into government-run sipply systems have failed.
 

Dominica's goal was to design and implement a Revolving Drug

Fund which would succeed. The Ministry of Health and Management

Sciences for Health, working together, felt that the application

of operations research techniques would assist them in reaching
 
that goal -- systematically identifying and analyzing the
 
operational problems that needed to be addressed, formalizing
 
the logical thought process to address those problems, and
 
eventually overcoming them, designing solutions that would then
 
be tested and refined. It was felt that such an approach would
 
result ultimately in an RDF system which would be feasible,
 
would work in the Dominican context, effective, would attain the
 
objectives that had been set out for it, and efficient, would
 
attain those objectives at lowest cost.
 

It was hoped that an additional purpose of the study would be to
 
share Dominica's experience with other countries in the Eastern
 
Caribbean and beyond who were interested in developing revolving

drug funds. An increasing number of countries are expressing

interest in revolving funds, but the experiences to date which
 
they might draw on for guidance have been far from systematic.
 
Careful documentation of the operational issues that arose in
 
Dominica, under what circumstances they arose and how they
 
interacted, and how they were successfully resolved might be
 
useful to any country or program embarking on a similar
 
endeavor.
 

Early in this study the Ministry of Health decided to implement

the revolving fund in two phases, postponing consumer cost
 
sharing until the second. In the preliminary Phase I model it
 
was the health districts and facilities who would purchase the
 
drugs and supplies, reimbursing the revolving drug fund through
 
their budgetary allocations.
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The objectives of the Phase I RDF were specified as follows:
 

e to increase the availability of drugs and medical supplies
 
to health districts and facilities
 

a to decrease the unit costs paid for drugs and supplies
 

e to increase cost consciousness on the part of the users
 
(who were defined in Phase X as health districts and
 
facilities)
 

Additional objectives of the Phase II RDF, which would
 
incorporate drug sales, were:
 

" to have consumers finance a portion of the purchase cost
 
of drugs and supplies
 

* to increase cost consciousness on the part of patients.
 

The study followed, in broad outline, the three-step process of
 
the PRICOR approach: (1) systematic analysis of the operational
 
problem; (2) application of the most appropriate analytical
 
methods to identify the best solution(s) to that problem; and
 
(3) validation of the solution(s). Yet, there were not three
 
distinct and separable steps in this study. The initial RDF
 
Systems Analysis produced eight components, each of which
 
required problem analysis, solution development, and solution
 
validation. And within each component, individual operational
 
issues were identified. The study components and some of the
 
major operational issues that arose are listed below:
 

1. 	 FINANCE
 
capitalization requirements
 
methodology for billing districts
 
% markup over drug/supply costs
 
pricing policies (Phase II)
 

2. 	 MIS/ACCOUNTING SYSTEM
 
degree of financial control desired
 
forms and procedures required
 
ability to maintain
 

3. 	 SELECTION
 
RDF scope -- what items to include in system
 

4. 	 PROCUREMENT
 
procedures -- periodic or perpetual ordering
 
what suppliers
 
order quantities
 

5. 	 WAREHOUSE/INVENTORY MANAGEMENT
 
safety stock levels
 
monitoring of expiry dates
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6. 	 DISTRIBUTION
 
scheduling of issues to districts
 
backordering/returnsiexchanges from districts
 
c.ourse-of-therapy prepackaging (Phase II)
 

7. 	 ORGANIZATIONAL DEVELOPMENT
 
authority/responsibility for RDF management
 
what staff required
 
what training required
 

8. 	 INFORMATION, EDUCATION, COMMUNICATION/PUBLIC ATTITUDES
 
how to gain public support
 
identification of indigents (Phase II)
 

Throughout the study, developments within individual operational
 
issues were occurring continually and simultaneously in all
 
components. The operations research as applied in this study
 
was fluid and ongoing, and very much an iterative process.
 

Results
 

The Phase I RDF was actually established in November 1983 with
 
the $500,000 loan made available from Social Security, and it
 
became fully functional in February 1984 when the design of the
 
Management Information/Accounting System was completed and was
 
implemented.
 

From the start, the Phase I RDF model proved to be feasible:
 
The mechanics of the model as designed worked in the Dominican
 
context. Over the course of the study the design and
 
implementation of this RDF proved to be, at least to some
 
degree, effective in attaining the objectives that were set out
 
for it. The initial capitalization of the RDF enabled CMS to
 
undertake major procurements with a view toward long-term
 
planning. Supplies were cleared much more promptly from the
 
port, as it was a much simpler procedure to write an RDF check
 
than to process a payment through the Treasury.
 

These factors resulted in the building up of stocks at CMS; by
 
December 1985 the value of drugs and medical supplies held in
 
inventory was 57.6% higher than in July 1983 (although this
 
reflects price inflation as well as a 25.3% longer inventory
 
list). And with improved materials management systems, these
 
stocks were better maintained. While stockouts of specific
 
items continued to be a problem throughout the study period -
due to difficulties in estimating the lead times of new
 
suppliers -- CMS was much more successful in making drugs and
 
supplies availabld to health districts and facilities. Issues
 
of all items increased 27.7% overall (holding average unit costs
 
constant) between FY83-84 and FY84-85; of first-line drugs,
 
those used for primary health care delivery at the district
 
level, 22%; and of antibiotics, 59%.
 

The jight financial and materials accounting system created a
 
new cost consciousness among staff at CMS, as they were more
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aware for the first time of the value of each item held in
 
inventory. 
A major effort was launched to locate lower-cost but
 
high quality new suppliers, primarily of generics. By July 1984
 
researchers were able to report in a presentation to the Prime
 
Minister and her Cabinet unit cost reductions for some items of
 
up to six-fold. Since that time, units costs for additional
 
items have dropped, and many of them for high expenditure items
 
where the impact was greatest. Offsetting to some extent these
 
remarkable successes, however, is tls fact that emergency

purchases continue to be required. These are nearly always from
 
high-cost nearby distributors at much higher prices, raising the
 
purchased item's average unit cost once again. Nevertheless,

the trend is in a positive direction.
 

These cost reductions have not resulted in overall savings to
 
the Government, however. With the simultaneous efforts to
 
increase the quantities of drugs and supplies provided to health
 
outlets, overall spending has in fact increased.
 

The changing supplier profile also indicates a long-term

change. Increasing proportions of total drug and supply

purchases are coming from non-profit generic distributors, 24.2%
 
of all purchases in the first half of 1985-86 as compared to
 
16.2% in 1983-84. As good relationships are developed and
 
maintained with these suppliers it will be a natural development

for CMS to do mora business with them.
 

Implementation of the Phase I RDF has also resulted in the first
 
glimmers of cost consciousness on the part of the users. When
 
districts began to received "costed" packing slips enclosed with
 
their monthly shipments and were sent price lists from CMS for
 
first-line drugs, a number of the doctors were prompted to ask
 
when patients were going to begin to be charged for drugs. In a
 
survey undertaken in the third year of the project, all of the
 
doctors and pharmacists who responded and two of three nurses
 
who responded stated that they were more aware of the monetary

value of drugs and supplies.
 

The degree to which these changes have been efficient is
 
somewhat harder to assert with confidence. Efficiency has to do
 
with the achievement of objectives without wasting resources,
 
attaining greater outputs with constant inputs or the same
 
outputs with fewer inputs. In this study the outputs in terms
 
of objectives have been achieved with increased inputs -- both
 
financial and human. Without a "control" supply system to
 
compare to, only observation and informed judgment are available
 
to comment cn the RDF's achievement of its objectives with
 
relative efficiency.
 

Within individual components, while much progress has been made
 
toward attaining objectives there is room for increased
 
efficiency. The inventory !.ist still includes many items which
 
have not been purchased or used in Dominica since this study

began, which slows down information processing; procurements

take longer to process than seems necessary; there are still
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overstocks at CMS; both RDF payments and reimbursements take
 
longer than expected. While RDF capital has been largely
 
conserved, there have been a few significant losses due to
 
misunderstandings about appropriate RDF expenditures among
 
financial officials within the Ministry. Perhaps most
 
importantly, maintenance of the RDF accounting system has
 
required the efforts of an additional staff member.
 

Although there has been discernible progress toward increased
 
availability of supplies, reduced unit costs, and increased cost
 
consciousness under the Phase I RDF, it has not been without
 
setbacks. Early achievements in individual components or even
 
in addressing individual operational issues were often dramatic,
 
e.g., in reducing unit costs paid for drugs or in clearing
 
supplies from the port. But the RDF is a dynamic system, with
 
interactive components; these developments were influenced by
 
developments in other components, or a lack of developments due
 
to attention focused elsewhere. The composite result -- the sum
 
of results in all components and operational issues -- while
 
showing a positive trend, has been less dramatic.
 

At the end of the study, the Phase II RDF has not yet been
 
implemented although some Phase II operational issues in some
 
components have been addressed. District physicians and
 
pharmacists are monitoring the value of their usage of drugs and
 
supplies as against their budgetary allocations, and they are
 
beginning to monitor usage by patients and thus to manage their
 
inventories. They are also beginning to discuss the value of
 
drugs with patients. These are prerequisites to a successful RDF
 
with drug sales.
 

Conclusions and Recommendations
 

Among the factors that facilitated the relatively rapid progress
 
in Dominica were a strong, high-level commitment to establishing
 
a revolving drug fund and substantial experience to draw upon
 
for guidance. A viable RDF model was available at the start of
 
the project -- a model which had been implemented in a number of
 
countries with varying degrees of success. The potential of an
 
RDF, as well as its pitfalls, were known. The Minister of
 
Health, the Health Services Coordinator, and other senior
 
officials in the Ministry were strongly in support of
 
introducing an RDF to Dominica. The Supplies Management Officer
 
and staff at CMS who would be operationally responsible for
 
implementing the new systems and procedures were a highly
 
capable and motivated group.
 

One factor which was perhaps the major facilitating factor in
 
Dominica's success was the Ministry's decision to implement the
 
RDF in two phases. This was not part of the original workplan;
 
it was a decision which sprung from largely political
 
considerations, but it allowed the Ministry as well as
 
researchers to focus on central level managerial systems for
 
both financial and materials management and development and
 
implementation of the MIS/Accounting System; the latter has
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provided information on RDF progress, guiding further RDF
 
development and supporting research efforts. The systems
 
developments efforts that are required to introduce consumer
 
charges for drugs seem, in retrospect, nearly unattainable
 
without these central level management systems in place. This
 
may be one of the clearest and simplest, yet most important
 
findings from this study.
 

A number of factors have been identified as critical to the
 
implementation of an effective and efficient Phase I RDF.
 

1. 	 Coordinated leadership and management -- Authority and
 
responsibility for RDF assets should be vested in
 
either a single person or a committee which meets
 
regularly to review financial reports and address
 
operational problems and take managerial decisions.
 

2. 	 Adequate staff -- Intial design of the RDF, and in
 
particular of the MIS/Accounting System, requires the
 
inputs of an expert accountant. (In Dominica the
 
services of a finance and accounting consultant were
 
available through the PRICOR project.) Ongoing RDF
 
maintenance requires all the staff normally required at
 
CMS to maintain the supply system, plus an RDF
 
accountant to maintain the MIS and accounting system
 
which provides information for RDF management. To
 
ensure the continuity and reliability of the supply
 
system, all staff should be permanent rather than
 
temporary.
 

3. 	 Adeguate capitalization -- The level of capitalization
 
required is the product of the monthly usage rate and
 
the length of the pipeline. If accurate data are not
 
available at the outset, the information system should
 
be designed to collect the necessary data for
 
continually monitoring both usage and pipeline length,
 
in order to continually refine the capitalization

estimate and make the necessary adjustments. If usage
 
is higher than expected, or there is evidence of
 
increasing or unmet demand, or if any segment of the
 
pipeline is longer than expected, these issues must be
 
addressed and resolved. Adequate funds for
 
capitalization must be available if the RDF is to
 
succeed.
 

4. 	 Assurance of RDF reimbursement -- Because all issues
 
from the RDF must be reimbursed in order for the fund
 
to revolve, two variables are important -- issues and
 
reimbursements -- and must be kept in equilibrium.
 
This means that if issues are to increase, as is
 
happening in Dominica, additional funds must be made
 
available to reimburse the RDF.
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It should not be overlooked that these factors emerged as
 
critical from an organizational context in which the materials
 
management functions -- selection, procurement, inventory
 
management, and distribution -- were already in place and
 
operating satisfactorily.
 

Nor should it be overlooked that Dominica's progress was
 
achieved with substantial inputs of time and technical
 
assistance made available through this PRICOR study.
 

At the end of this study, researchers encourage the Ministry of
 
Health to continue to plan for Phase II. One of the major
 
findings has been that the Government's budgetary allocation for
 
drugs and medical supplies continues to leave a significant
 
proportion of consumer demand unmet. Yet, results of the
 
December 1985 district survey give strong support to the
 
hypothesis that patients in Dominica will be willing to pay for
 
drugs if the charges are introduced through a well-planned
 
educational and promotional campaign. The survey results
 
suggest further that paying for drugs will, in fact, improve
 
patient compliance, thereby extending the RDF's influence on
 
rational decision-making to the user level.
 

Researchers believe that, as the Eastern Caribbean Regional
 
Pharmaceuticals Management Project gets underway, Dominica's
 
experiences in attempting to rationalize her drug supply system
 
will facilitate both her own transition and her contribution to
 
any new regionalized systems. As some procedures begin to be
 
taken care of at the Regional level under.the Eastern Caribbean
 
Drug Service -- most likely supplier selection, purchase order
 
tracking, and supplier performance monitoring -- Dominica will
 
be able to redirect CMS staff efforts toward improved estimation
 
of drug needs, maintenance of the MIS/accounting system, more
 
reliable procurement and inventory management procedures, and
 
planning for Phase II.
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---

I. BACKGROUND
 

Dominica is the third largest, after Jamaica and Trinidad, of
 
the islands in the English-speaking Caribbean, with a land area
 
of about 300 square miles. The northernmost of the Windward
 
Islands, it is situated between the French islands of Guadeloupe
 
to the north and Martinique to the south. The volcanically
 
formed island is dominated by a range of forest-clad mountains
 
from north to south, with three peaks reaching heights of over
 
4,000 feet. Easterly trade winds rising over this chain of
 
mountains give rise to variable but generally heavy rainfall
 
with annual amounts in excess of 300 inches in some locations.
 
Dense tropical hardwood forests cover more than fifty percent of
 
the island; flat agricultural land is scarce. The population,
 
estimated at 78,501 in 1984, is distributed primarily along the
 
coast.
 

Dominica gained independence from the British in 1978, and has a
 
parliamentary form of Govei'nment. Its present Government, led
 
by Miss Mary Eugenia Charles of the Dominica Freedom Party, has
 
a reputation for honesty, integrity, and hard work.
 
Economically, Dominica is the least developed of the countries
 
in the Eastern Caribbean. Subsistence agriculture predominates,
 
and significant unemployment and underemployment persist. Per
 
capita gross national product is estimated at less than US$500
 
(1983) and is heavily dependent upon bananas, which account for
 
60% of all exports and utilize 60% of all arable land. The
 
country's transportation infrastructure is poorly developed.
 

Recent economic developments have been to a large extent
 
influenced by the passing of two severe hurricanes within a span
 
of twelve months. In August 1979 Hurricane David paralyzed all
 
economic activity, completely destroying the banana crop,
 
seriously affecting all other crops, disrupting communication,
 
and damaging economic and social infrastructure as well as
 
commercial and manufacturing enterprises. Rehabilitation works
 
had commenced and banana exports had resumed when Dominica was
 
struck by Hurricane Allen in August 1980, causing further
 
setbacks.
 

Health Statistics
 

Against this dismal economic background, Dominica has been
 
surprisingly successful in delivering health services to its
 
population. Birth and death registration is believed to be
 
virtually complete. In 1983 the recorded death rate was only
 
5.5 per thousand population, and the infant mortality rate had
 
dropped to 13.9 per thousand live births from 28.1 ten years
 
before. Yet the crude birth rate has remained nearly constant
 
at around 22 per thousand since 1975, and teenage pregnancies
 
are reported to be too frequent.
 

Dominica's mortality and morbidity profiles are characterized by
 
a blend of health problems traditionally associated with both
 
developed and developing countries. The principal causes of
 



FIGURE I 

TEN PRINCIPAL CAUSES OF DEATH (1984)
 

RANK CAUSE OF DEATH 	 NO. OF DEATH RATE 

DEATHS PER 100..000 

I. 	 HEART DISEASE 119 151.65
 

,HYPERTENSIVE DISEASE) (53) (61.5)
 

2. 	 MALIGNANT NEOPLASMS 72 91.7
 

3. 	 CEREBROVASCULAR DISEASE 35 44.6
 

4. 	 CERTAIN CONDITIONS
 

ORIGINATING IN THE PERINATAL
 

PERIOD 31 37.7
 

5. 	 OTHER DISEASES OF THE
 

RESPIRATORY SYSTEM 23 29.3
 

6. 	 DIABETES MELLITUS 19 23.9
 

7. 	 PNEUMONIA 12 15.1
 

8. 	 TRANSPORT ACCIDENTS 9 11.3
 

9. 	 TUBERCULOSIS 7 8.8
 

10. ATHEROSCLEROSIS 	 5 6.3
 

FIVE PRINCIPAL CAUSES OF DEATH (1984)
 

IN CHILDREN UNDER 5 YEARS BY AGE GROUP 

0 - 27 DAYS 2T8 DAYS It MONTHS 	 I - 4 YEARSCAUSE 	 OF DEATH _____ ___ 

NO. OF DEATH RATE NO. OF DEATH RATE NO. OF DEATH RATE 

I. 	CERTAIN CONDITI,'|S DEATHS PER 1000 DEATHS PER 1000 DEATHS PER 100,000
 

ORIGINATING IN TH%
 

PERINATAL PERIOD 30 17.4 1 0.6 0
 

2. 	CONGENITAL ANOMALIES 4 2.3 2 1.2 0 

3. 	INTESTINAL INFECTIOUS 

DISEASES 0 -2 1.2 * 0 

15.5
4. 	HEART DISEASES 0 I 0.6 I 


5. 	MENINGITIS I 0.6 0 0 

FROM 1984 ANNUAL REPORT OF THE CHIEF MEDICAL OFFICER,
 

MINISTRY OF HEALTH, DOMINICA
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death are shown in Figure 1. Morbidity data are less complete;
 
leading causes of horpitalization (J.984), however, are
 
hypertension, diabetes mellitus, alcohol-related problems,
 
cerebrovascular disease, and heart failure. Major communicable
 
diseases are measles, influenza, gastroenteritis, typhoiC, and
 
viral hepatitis.* The incidence of typhoid was estimated in
 
1981 to be approximately 75 per 100,000, one of the highest in
 
the world. Helminth infestation rates among children under ten
 
were estimated at greater than 90%; over 50% of al?. young
 
children were estimated to suffer some degree of malnu
trition.** Lack of sanitary facilities is considered a major
 
shortcoming. Less than 2/3 of all households have excreta
 
disposal facilities, and 58% report disposing of household
 
garbage by open dumping; only 2/3 of all households are
 
considered to have easy access to potable water.***
 

Health Services Delivery System
 

Partly in response to the devastation of Hurricanes David and
 
Allen, the Ministry of Health in Dominica has given increased
 
attention and achieved notable progress in its expansion of
 
Primary Nealth Care. The Ministry's fiva-year National Health
 
Plan (1982 through 1987), prepared in 1982, describes a Primary
 
Health Care Strategy including the following components: exten
sion of health services coverage and environmental improvement,
 
community organization and participation, intersectoral
 
cooperation, development of appropriate technology and
 
operational research, the establishment of a national system for
 
financing the health sector, the development of appropriate
 
human resources and the availability of critical supplies and
 
equipment, and the development of organized Health and Family
 
Life Education Programs.
 

One key feature of this strategy has been a major
 
decentralization of the health care system. Seven Health
 
Districts have been created, each one headed by a resident
 
District Medical Officer. The District Medical Officer is
 
professionally and administratively in charge of all regular
 
health services within the District and supervises the District
 
health team.
 

*From 1984 Annual Report of the Chief Medical Officer, Ministry
 
of Health, Dominica
 

**From Control of Typhoid and Diarrhoeal Diseases in Dominica by
 
Dr. Branko Cojetanovic, Pan American Health Organization.
 

***From a Report on a Community Based Survey on Health Services
 
Utilization and Coverage, prepared for PAHO and presented at the
 
Ninth Meeting of the Conference of Ministers Responsible for
 
Health, by Dr. Carissa Etienne, July 1984.
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Figure 2 

The Health Services Delivery System 

DISTRICT 
POPULATION 

PORTSMOUTH 
I0q74 

ST IOSEPH 
11643 

ROSEAU 
26464 

&RAUDBAY 
67q8 

LA PLAINE 
4468 

CASTLE WJCE 
5812 

MARIGOT 
7858 

LEVEL I 
health clinics 

00000000000 0000 
00 

"0000 0000 
0000 

0000 0000 0000 

district 
LEVEL 2p 

health centres 
P 

IIIII 

LEVEL3 
the polyclinic,. 

LEVEL4 
hosp.itnl inpatient
srvi 8nnq 

From 1984 Annual Report of the Chief Medical Officer, Ministry of Health, Dominica 



Dominica's health system has four levels, as shown in Figure 2.
 
At the first level, Type 1 Primary Health Care Units provide
 
basic services to villages as small as 600 in population. These
 
PHCU's are staffed by commun.ty health nurses who have two years
 
of training in the delivery of primary health care services;
 
they are usually housed in one- or two-room wooden structures
 
located in the community being served. The next level of care
 
is provided by seven District Health Centres, one per health
 
district, providing primary health care services to a population
 
of 2,000 to 3,000, while providing a higher level of service to
 
the total population in the district, usually 6,000 to 8,000
 
people. These health-centers are staffed by the District
 
Medical Officer, a Family Nurse Practitioner, a Health Visitor,
 
an Environmental Health Officer, a Staff Nurse-Midwife, a
 
Community Health Nurse, a Pharmacist, a Dental Auxiliary, often
 
an Assistant Laboratory-Radiographic Technician, and a Driver.
 

A Level Three Polyclinic as a referral point for District Health
 
Centres has been proposed but not yet established. The fourth
 
level of care is delivered by the Princess Margaret Hospital.
 
With approximately 180 beds, it is the only major inpatient
 
facility in the country and provides a broad range of
 
specialized services including full diagnostic laboratory and
 
radiological services. (Strictly limited in-patient services
 
are available primarily for emergency cases at two District
 
Health Centres in Portsmouth and Marigot.)
 

While a great deal of attention has been given to development of
 
this health delivery system and to the training of health
 
workers, its full effectiveness has been constrained by an
 
inadequate system for the destribution of pharmaceuticals and.
 
medical supplies. In 1982 the drug supply system was plagued by
 
frequent stockouts of essential items in Central Medical Stores
 
as well as in peripheral health facilities.
 

Health Financing
 

The financial resources available for health have remained
 
fairly stable since 1972 as a proportion of total Government
 
expenditure (see Figure 3). At 13-14%, they are fairly high
 
relative to most developing countries. Nevertheless, in 1982
 
the Ministry L..f Health was experiencing serious financial
 
difficulties. With less than 15% of the health sector budget
 
allocated to drugs and other supplies, these items were in
 
chronically short supply reducing the potential impact of the
 
health services delivery system; further, the Government owed
 
over EC$400,000 to pharmaceutical suppliers, endangering
 
reliable supplie; relationships for the future.
 

Recognizing that the percentage of the recurrent budget
 
allocated to health was not likely to increase, the Five-Year
 
National Health Plan, 1982 - 1987, stated that the health sector
 
would give "priority attention to better internal financial
 
management, greater efficiency in operations, cost-sharing, and
 
internal reallocations as a means of improving their resources
 
situation."
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-------------------------------------------------------------------------

FIGURE 3
 

RECURRENT BUDGET FOR HEALTH AND MEDICAL CARE
 
1972-1986
 

(E.C.$) 

HEALTH AND MEDICAL
 
YEAR TOTAL GOVERNMENT HEALTH AND MEDICAL AS % OF TOTAL GOV'T
 

1972 15,117,315 

1973 16,354,436 

1974 17,812,320 

1975 20,122,679 

1976 25,576,180 

1977 36,005,170 

1978 34,281,550 

1979 44,146,134 

1980/81 58,221,660 

1981/82 58,353,560 

1982/83* 60,711,350 

1983/84* 72,573,220 

1984/85* 75,877,770 

1985/86* 82,711,060 


2,237,590 14.8
 
2,490,840 15.2
 
2,367,140 13.3
 
2,875,820 14.3
 
3,337,380 13.0
 
3,229,690 9.0
 
4,302,330 12.5
 
6,556,374 14.9
 
7,120,660 12.2**
 
7,769,930 12.2
 
9,110,050 15.0
 
9,793,150 13.5
 

10,227,050 13.5
 
13,029,770*** 15.8***
 

*Recurrent Budget Estimates
 
**Average for the period 13.5%
 

***For 1985/86, Estimate includes Water and Fire Service
 

From Five-Year National Health Plan, 1982-1987, and Government Estimates
 
for 1983/84, 1984/85, and 1985/86.
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A USAID-financed Financial Study of the Health Care System on
 
Dominica, undertaken in 1982, predicted that the new Primary
 
Health Care Strategy would increase the demand for health
 
services and, in particular, for pharmaceuticals, exacerbating
 
the Government's financial difficulties, unless new initiatives
 
were explored. This study noted that several countries with
 
financial problems similar to Dominica's have set up revolving
 
drug funds (RDFs). In national-level RDFs, money is set aside
 
at the national level for the purchase of drugs, these drugs are
 
sold to user facilities, and the funds recovered from sales are
 
used for further national-level procurements.
 

Health center or community-level RDFs, where money collected
 
from patients for drugs consumed is used for the puchase of
 
resupplies for that health center or community, have sprung up
 
on their own in countries around the world. In these individual
 
initiative programs, the resupplies are often purchased tho8.ugh
 
the private sector, often in rural areas where they are
 
available only at very high prices. What was suggested for
 
Dominica was a number of health district and health facility
 
RDFs which would intersect with the national RDF; that is, the
 
user facilities would purchase their resupplies th(6ugh the
 
national-level program. A similar system has existed since 1981
 
thorugh the AGAPCO pharmaceutical procurement agency in Haiti.
 

The 1982 Financial Study found that, while patients were not yet
 
paying for health services through Government facilities -in
 
Dominica, they were spending nearly as much as the Government
 
for drugs and doctors' fees through the private sector. This
 
suggested that they would be willing and able to contribute
 
towards health services in the public sector.
 

The study described the benefits that could be achieved through
 
a revolving drug fund:
 

o An RDF would reduce or eliminate the need for annual
 
allocations from the "General Fund" for the purchase of
 
drugs. Funding for this component of the primary health
 
care system would be assured, by definition, as long as
 
the Fund operated successfully.
 

" Sufficiently capitalized, the RDF would permit the planned
 
procurement of relatively large quantities, reducing both
 
the prices paid for drugs and shipping costs.
 

" The frequency and length of stockouts would be reduced.
 

" The rate of increase in the consumption of drugs should be
 
reduced. Doctors tend to overprescribe and patients tend
 
to overconsume when drugs are free.
 

* If patients paid for drugs, they would be likely to make a
 
greater effort to use them properly. They would attach
 
more importance to drugs if they paid for them.
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e The information on drug consumption generated by the
 
managment information system supporting the revolving fund
 
would be very useful for future planning.
 

Following this study, the Ministry of Health decided to
 
establish a revolving drug fund to bring financial
 
accountability to the drug supply system and at the same time to
 
increase the supply of pharmaceuticals available for health
 
service delivery.
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II. STUDY PURPOSE
 

The decision taken by the Ministry of Health to implement a
 
national-level Revolving Drug Fund was not the outcome of this
 
operations research study, but rather the starting place. It
 
was expected that an RDF, if adequately capitalized, would
 
result in an increase in the volume of drugs and supplies
 
available to health districts and facilities, and at the same
 
time a decrease in the financial burden on the Government, first
 
by having consumers share in the cost of pharmaceuticals, and
 
second by enabling bulk purchases at lower unit costs. It was
 
also expected that the RDF would promote cost consciousness in
 
drug usage among consumers. These changes would serve to extend
 
Primary Health Care services in Dominica.
 

While simple in concept, RDFs have proven quite difficult to set
 
up and operate in practice. They require a degree of managerial
 
rigor, in both their design and implementation, that is
 
frequently lacking in the public sector. In fact, the
 
principles on which RDFs are based, requiring careful financial
 
planning and strict accounting of both funds and inventories,
 
are much more familiar to the private sector, as is demonstrated
 
by the number of flourishing private pharmacies around the world
 
which are essentially small-scale revolving funds operating at a
 
profit.
 

Most attempts to introduce revolving funds into government-run
 
supply systems have failed, due to one or more of the following
 
problems:
 

" unanticipated price increases anI/or inflation, that
 
effectively reduce the Fund's working capital;
 

" slow decision-making, which increases the pipeline length
 
and thus the need for working capital;
 

" inadequate attention to the development of a rigorous but
 
cost-effective management information and accounting
 
system;
 

" under-estimation of operating costs, which leads to
 
under-pricing and insufficient revenues;
 

* failure to recover losses due to subsidized sales through
 
ei:her surcharges on other sales or from annual
 
allocations from the General Fund;
 

" losses due to breakage, expiration, water damage, and
 
theft.
 

These problems all result in a gradual decapitalization of the
 
Fund, to the point that it ceases to revolve. All are
 
management problems which, as they are better understood, should
 
be able to be avoided.*
 

*For more detailed discussion see "Revolving Drug Funds:
 
Conducting Business in the Private Sector" by P. N. Cross, M. A.
 
Huff, J. D. Quick, and J. A. Bates, Management Sciences for
 
Health, in Social Science and Medicine, Vol. 22, No. 3, 1986.
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Dominica's goal was to design and implement a Revolving Drug
 
Fund which would succeed. The Ministry of Health and Management
 
Sciences for Health, working together, felt that the application
 
of operations research techniques would assist them in reaching
 
that goal -- systematically identifying and analyzing the
 
operational problems that needed to be addressed, formalizing
 
the logical thought process to address those problems, and
 
eventually overcoming them, designing solutions that would then
 
be tested and refined. It was felt that such an approach would
 
result ultimately in the "best" RDF system for Dominica -- one
 
that would be feasible, would work in the Dominican context,
 
effective, that would attain the objectives that had been set
 
out for it, and efficient, that would attain those objectives at
 
lowest cost.
 

It was hoped that an additional purpose of the study would be to
 
share Dominica's experience with other countries in the Eastern
 
Caribbean and beyond who were interested in developing revolving
 
drug funds. An increasing number of countries are expressing
 
interest in revolving funds, but the experiences to date which
 
they might draw on for guidance have been far from systematic.
 
Careful documentation of the operational issues that arose in
 
Dominica, under what circumstances they arose and how they.
 
interacted, and how they were successfully resolved might be
 
useful to any country or program embarking on a similar
 
endeavor.
 

Just as this operations research study was getting underway, the
 
Government of Dominica took a decision which forced a
 
reformulation of the study's timeline. This decision, reached
 
at the highest levels of the Government, was to postpone for an
 
indefinite period the introduction of drug charges in public
 
sector health facilities. Elections were less than two years
 
away and were already influencing decision-making. It was felt
 
that introduction of consumer charges was too high a political
 
risk.
 

The researchers took this opportunity not to change the study's
 
objectives but to rethink the timeline for the design and
 
implementation of a revolving drug fund with consumer
 
cost-sharing. Recognizing that a great deal of systems
 
development work was required before drug sales could be
 
initiated, and that the information currently available on the
 
past functioning of the supply system was weak, it was decided
 
that a preliminary period for management and information systems
 
development work would be very useful.
 

This led to a new conceptualization of the RDF in two phases
 
(see Figure 4): In the preliminary Phase I model, drugs and
 
supplies would be distributed to health districts and facilities
 
who would purchase these drugs and supplies using their
 
budgetary allocations, thus reimbursing the revolving fund. In
 
effect, there would be one buyer -- the Government. During this
 
period all central-level systems for financial and materials
 
management would be designed and implemented. With these
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systems functioning effectively, only minor modifications would
 
be required for Phase II, when patients themselves would be
 
required to pay for the drugs they consumed.
 

The objectives of the Phase I RDF were specified as follows:
 

" to increase the availability of drugs and medical supplies
 
to health districts and facilities;
 

" to decrease the unit costs paid for drugs and supplies;

" to increase cost consciousness on the part of the users
 

(defined in Phase I as health districts and facilities).
 

Additional objectives in Phase II were:
 

" to have consumers finance a portion of the purchase cost
 
of drugs and supplies;


" to increase cost consciousness on the part of patients.
 

Although Dominica's Freedom Party was reelected in 1985, the
 
decision to go forward with the introduction of consumer charges

for pharmaceuticals had not yet been taken by the end of this
 
study, in April 1986. Hence, research efforts throughout the
 
three years of this study period have focused primarily on
 
getting the Phase I RDF underway.
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III. METHODOLOGY
 

This study followed, in broad outline, the three-step process of
 
the PRICOR approach:
 

(1) Systematic Analysis of the Operational Problem;
 

(2) Application of the Most Appropriate Analytical Methods
 
to identify the Best Solution(s) to that Problem; and
 

(3) Validation of the Solution(s).
 

Yet, these were not three distinct and separable steps in this
 
study. The initial RDF Systems Analysis produced eight
 
components, each of which required problem analysis, solution
 
development, and solution validation. Together, the solutions
 
developed and tested for these components or submodels would
 
produce the solution for the overall RDF model. The broad
 
framework of this methodology is shown in Figure 5 below:
 

FIGURE 5
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The detailed methodology followed in this study is more complex
 
than shown, however. Within each component, individual
 
operational issues were identified and each of these needed to
 
be addressed and solved, often using the three-step approach.
 
Hence, a number of operational issues were being addressed
 
simultaneously in this study, the operational issues nested
 
within the eight components which in turn were nested within the
 
larger operational problem -- how to design and implement the
 
bedt RDF for Dominica.
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A further complexity in methodology was introduced with the
 
decision to implement the RDF in two phases -- in Phase I, with
 
health districts and facilities "purchasing" drugs and medical
 
supplies from Central Medical Stores, using the funds provided

in their budget allocations, and during a later Phase II, with
 
the patients themselves becoming the clients, reimbursing the
 
Fund through payments for drugs and medical supplies consumed.
 

With this decision, a transitional RDF model was introduced.
 
While it would be different in significant ways from the
 
originally envisaged model, the basic framework would be the
 
same. Both models would incorporate elements of all eight

project components or submodels; some operational issues within
 
these eight components would be common to both, but others would
 
be unique to either the Phase I or the Phase II model.
 

The revised methodology incorporating this phased approach is
 
shown in Figure 6. The problem analysis step still produced the
 
eight RDF components. Analysis of each of these components

produced operational issues that would need to be addressed for
 
development and validation of the Phase I model, and other
 
isues that would need to be addressed for the Phase II model.
 

Although many of the Phase II issues were chronologically the
 
first to be identified in this study, when an RDF with consumer
 
cost-sharing was still the goal, the change in workplan shifted
 
the research focus to the resolution of Phase I issues. These
 
issues, concerned with development of central-level management
 
systems, received the major emphasis throughout the study

period. But before the solutions to all these operational

issues were fully developed and validated, some issues began to
 
arise in anticipation of the ultimate Phase II model.* Thus,

both Phase I and Phase II issues were addressed, but at the end
 
of the study were at vastly different stages of development and
 
resolution.
 

The introduction of an RDF, as drastic a change as it is for a
 
public drug supply system and as politically significant, has
 
produced a complex array of operational problems and issues.
 
While some were identified early, others continued to emerge

throughout the life of the study. Operations research
 
activities have included continual identification of new issues
 
and the careful documentation of the stages of development

within each, including decision variables that were involved and
 
how they were addressed. Developments in the analysis and
 
resolution of issues in all components were overlapping in time
 
and had crossover implications. The solution that was developed

for one operational problem often determined what other
 

*Any issues that had to do with the development of systems and
 
procedures requiring new decision-making at the district level
 
were defined as Phase II operational issues.
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problems and issues arose and influenced in turn their
 
resolution. As "solutions" in each component were monitored and
 
refined, and becane submodels within the larger RDF model,
 
operations resear techniques were used to assess the
 
feasibility, effec,.iveness, and efficiency of the solution as a
 
workable component of the larger model.
 

The operations research applied in this study was very much an
 
iterative process. Developments were occurring continually and
 
simultaneously at multiple levels -- within each component and
 
even within Phase I and Phase II operational issues for each
 
component. In no case were the dividing lines between steps of
 
the operations research process clean and distinct; rather, they
 
were blurred and overlapping. This research is complete only in
 
the sense that the PRICOR study period has ended. The issues
 
are not fully resolved; in reality, the research is ongoing.

This final report is simply a photograph of Dominica's RDF, as
 
of March 1986, and a detailed description of the process that
 
led the Ministry to this point.
 

For clarity and to facilitate an understanding of this process

by outside readers, the researchers have decided to present
 
these three years' experience not chronologically -- the dozens
 
of operational issues that were being addressed essentially
 
simultaneously would make that unwieldy -- but within a logical
 
framework that would be more useful. Since the framework itself
 
changed over the life of the study, as components and
 
operational issues alike became more focalized and better
 
defined, it is the final framework adopted by the researchers
 
that is used in this report to present study findings. This is
 
the "historical model," incorporating the lessons that have been
 
learned, organizing the issues with the assistance of hindsight.
 

The findings of this study are presented in the following pages,

beginning with an RDF Systems Analysis (Section III.A.) which
 
produced the eight components, and then with a detailed
 
discussion of each of the eight components in turn (Section

III.B.l.-III.B.8.). The presentation of each component begins

with a discussion of why it was felt to be an important
 
component or submodel of the RDF model, and how operations

research techniques were used in development of that submodel
 
over the life of the study. The operational issues that were
 
identified in that component are then presented although they
 
were not all identified at the outset of the study. Then each
 
operational issue is addressed in turn, following loosely the
 
three operations research steps in each case, but only as a
 
guide; the three steps are not separated with subheadings. For
 
some issues, the emphasis was on solution development; for
 
others, solution validation.
 

It is the summary result of all operational issues within all
 
components that determines the status of both the Phase I and
 
Phase II "solutions" and the degree to which the RDF model in
 
place at the end of the study is feasible, effective, and
 
efficient, and what its impact is on primary health care service
 
delivery.
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A. RDF Systems Analysis
 

A preliminary model for the Revolving Drug Fund in Dominica was
 
known at the start of this study (see Phase II model in Figure
 
4), and was the basis upon which the Ministry had decided to
 
move forwa-d with RDF development. The Ministry had decided to
 
use operations research to define and develop that model within
 
the organizational and situational setting in Dominica, and to
 
implement it. The study actually begin with an analysis of this
 
model, and an analysis of the current drug and supply system in
 
order to identify their common elements and the gaps between
 
them in an effort to segment the RDF model into smaller, more
 
manageable components.
 

The initial analysis of the pre-existing drug and supply system
 
showed it to be managing the system's material assets (see
 
Figure 7). Central Medical Stores was in communication with the
 
Ministry of Health with regard to the list of items that needed
 
to be procured. CMS then made direct contact with the suppliers
 
who provided the drugs and medical supplies, but who were paid
 
ultimately by the Government Treasury. CMS held the supplies in
 
its warehouse and managed their distribution to health districts
 
and facilities, from which, in turn, they were distributed to
 
nurses and ultimately to patients. There were communication
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links by means of various forms and procedures between each of
 
these elements. The current supply system, therefore, was
 
performing the functions of selection, procurement, warehouse
 
and inventory management, and distribution, all of which were
 
coordinated ',y a management information system.
 

Past experiences with revolving drug funds -- both personal
 
experiences of the researchers and experiences that have been
 
documented in the literature -- suggested that all these
 
elements would be required for the Revolving Fund, but would not
 
be sufficient. The RDF's ability to help the Ministry of Health
 
reach its goals would depend not only on the management of
 
material assets and on an effective management information
 
system, but would require also careful financial planning and
 
management as well as attention to environmental factors, both
 
organizational and public. This analysis resulted in the
 
identification of eight components that would be required for
 
the design and implementation of an RDF system. (13ee Figure 8.)
 

List of Components Elements of Pre-existing 
Supply System 

New Components 
Required for RDF 

1. Finance X 
2. Management Information/ X 

Accounting System 
3. Selection X 
4. Procurement X 
5. Warehouse/Inventory 

Management X 
6. Distribution X 
7. organizational 

Development X 
8. Information, Educa

tion, Communication/ 
Public Attitudes 

As each component would result, ultimately, in a submodel to
 
contribute to and support the overall RDF model, the operations
 
research within each component began with the definition of an
 
objective for that component. (See * in Figure 9.) For those
 
components already existing, operations research techniques would be
 
employed to make the submodels work better -- be more effective and
 
efficient. In some cases, the submodels required only slight
 
refinement (pathway A.1.), in other cases, redesign (pathway A.2.).
 
The refinement or redesign would arise naturally from the problem
 
analysis step, would be suggested by existing models and experiences
 
from other countries, or would be developed over the course of the
 
study through the use of OR techniques. Progress toward the
 
development of a "known ideal model" would be closely monitored and
 
documented.
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contribute at best only marginal improvements. Procurement,
 
inventory management, and distribution systems were already at a
 
functional level (feasible and to some degree effective).
 

Organizational development was considered a peripheral issue.
 
It was defined early on to include administrative relationships
 
as well as staffing and training. Although this component was
 
considered important, it is only in retrospect that it is viewed
 
as a critical issue. (This is discussed in detail in Section
 
B.7. and in the Results and Conclusions sections.) The
 
IEC/Public Attitudes component, although important, was
 
considered a later issue and thus lower priority for attention
 
beyond simply raising the issues.
 

These considerations led to the development of the Revised
 
Workplan and the decision to focus attention first on Finance
 
and the Management Information/Accounting System. Once Finance
 
and MIS "solutions" were underway, and the Phase I RDF was
 
deemed feasible, then attention would turn to developments in
 
other components to make the RDF effective and efficient.
 

-23



B. Component Studies
 

1. Finance
 

Finance was considered a major component in this study because
 
it involves a set of issues which characterize and in fact
 
define the concept of a revolving drug fund. The assets of
 
which a revolving fund is composed exist in two forms, liquid
 
funds and inventory, which constantly shift and change, with
 
funds being converted into inventory as drugs and supplies are
 
purchased, and inventory converted back into cash as users pay
 
for the drugs and supplies they consume. The model is much like
 
a continually well stocked private pharmacy, but unlike a
 
private pharmacy a revolving drug fund is a nonprofit venture:
 
the total value of the liquid and material assets remains
 
essentially the same. Sales prices are set only high enough to
 
cover some predetermined percentage of purchase costs.
 

Smooth functioning of a revolving fund on this model requires
 
careful planning of financial issues: assurance that Fund assets
 
will be sufficient to cover the desired level of activity of the
 
drug and supply system, and that appropriate levels of cash and
 
inventory will be available when needed.
 

Such careful attention to financial issues was not an element of
 
the pre-existing drug and supply system in Dominica. Purchase
 
orders for drugs and medical/surgical supplies were prepared at
 
Central Medical Stores and sent to the Ministry of Health for
 
approval and processing. Supplies were receive-1 at CMS and
 
invoices paid through the Ministry of Health Accounts Officer,
 
but there was little coordination between the two; the
 
coordination that did take place was of an administrative rather
 
than a management nature. The CMS Storekeeper did not know the
 
total value of his purchases, or whether he stayed within his
 
budget. If there were cash flow problems within the Treasury or
 
if administrative processes were slow, suppliers waited to be 
paid. The Storekeeper had no control over this but suffered the 
consequences in terms of delayed receipts and continually 
eroding supplier performance. The additional costs to the 
system -- to the Ministry of Health and to the Government as a 
whole -- were the higher purchase costs charged by the suppliers 
that the Storekeeper was forced to use, the nearby distributors 
who would provide small quantities on short notice. Inefficient 
payment tracking systems meant that on occasion some bills were 
paid twice. 

Although the new Primary Health Care Strategy did incorporate
 
some decentralizition of decision making, it did not extend to
 
the management of supplies in any meaningful sense. Health
 
districts and facilities had budgets for drugs and supplies in
 
the Annual Estimates, but since they were not informed of either
 
their allocations or the value of the supplies they used each
 
month, these budgets were effectively meaningless for financial
 
management or control. With no tracking of the value of drug
 
usage by each health facility, the central Ministry had no way
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of knowing whether district and facility budgets were adequate
 
or inadequate to cover their annual usage. This system did not
 
communicate to the districts that drugs and supplies were a
 
scarce resource; it gave them neither the capability nor the
 
incentive to use this resource cost effectively.
 

Attention to financial issues was thus determined to be a high
 
priority by researchers. The Finance component as an element of
 
the RDF model would be new to Dominica and needed to be
 
developed.
 

From existing knowledge and experiences from other countries, a
 
preliminary model of the planned RDF was available at the start
 
of this study. (See Figure 10.) The Finance component of the
 
model is signified by the double lines in this model
 
representing the flow of funds through the system. After
 
initial capitalization, monies would be spent for drug
 
procurement and would be replenished by drug sales. From this
 
graphic depiction the major financial variables of the model are
 
evident -- capitalization and reimbursement. These variables
 
would keep the Fund in operation. Operations research
 
techniques would be used in this component to define those
 
variables for optimal performance. What level of capitalization
 
was required? What pricing policies would be implemented for
 
funds to be returned to the Fund?
 

Figure 10
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With the July 1983 decision to design and implement first a
 
Phase I RDF in which reimbursements would be made by health
 
district and facility budgets rather than by consumer payments,
 
the priority operational questions that were posed to decision
 
makers changed somewhat. Capitalization was still a critical
 
issue, but since the Phase I RDF extended only to the districts
 
and facilities as users rather than to the patients themselves,
 
it would be estimated differently. Instead of establishing
 
pricing policies at the outset, decision-makers were faced with
 
questions about how the reimbursement mechanism would work and
 
whether the district budgets were adequate.
 

As the study evolved, additional operational issues related to
 
the two major variables of capitalization and reimbursement
 
arose and were addressed. The tree diagram in Figure 11 shows
 
all of the issues that were addressed and their
 
interrelationships. By the end of the study these issues were
 
at various stages of analysis and resolution. The issues are
 
discussed in turn below in a sequence corresponding to
 
relational logic rather than to the chronological sequence in
 
which they were recognized.
 

a. Capitalization reauirements
 

Designing and implementing a revolving drug fund requires at the
 
start a capital investment -- an initial filling up of the
 
supply pipeline so that it will be capable of sustaining a
 
continuous supply, with recurrent inputs to replenish the stocks
 
that have been used, or to compensate for losses or for system
 
growth. Inadequate capitalization results in a situation where
 
supplies are not consistently available at all outlets, or where
 
funds are not available to purchase replenishment stocks.
 
Assessing the capital requirements as accurately as possible is,
 
therefore, one of the most critical issues in planning for a
 
successful RDF.
 

A model is available for estimating the development expenditure
 
necessary to capitalize a revolving fund (from Managing Drug
 
Supply, MSH, 1981):
 

Required Capitalization = pipeline x rate of
 
length consumption
 

The rate of consumption is simply the value of usage for a given
 
time period. The length of the pipeline is the time required
 
for one complete cycle of the revolving fund. Estimating it
 
requires a detailed understanding of the route followed by the
 
drugs and supplies from supplier to user and the corresponding
 
flow of funds from user back to supplier. A graphical depiction
 
of the RDF Pipeline for Dominica is shown in Figure 12. The
 
amount of time spent by supplies or money at each stage in the
 
RDF cycle must be estimated; the total time spent in all stages,
 
then, is the length of the pipeline. The principal stages are
 
described as follows:
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Procurement Procedure -- The length of time between the time
 
at which funds are obligated for drug purchase and the
 
receipt of the drugs at Central Medical Stores.
 

CMS Inventory -- The length of time that drugs spend in
 
inventory at CMS. It is convenient to divide inventories
 
into safety stocks and working stocks. Safety stocks are
 
used to insure against uncertainties in supply and demand.
 
Although there is no set rule for establishing the size of
 
the safety stocks, they should be estimated in advance in
 
terms of numbers of months of consumption. Average working
 
stocks are equal to one-half of the regular procurement
 
volume and are also expressed in morhths of consumption.
 

Health Facilities Inventory -- The same drugs that are held
 
for a time in CMS inventory are also held in inventory at
 
the health facilities before they are distributed to users.
 
Both safety stocks and working stocks at this level should
 
also be estimated and expressed in numbers of months of
 
consumption. (This stage is an element of the Phase II
 
pipeline only. In Phase I when the health districts and
 
facilities themselves are viewed as the users, the drugs and
 
supplies are outside the system once they leave Central
 
Medical Stores.)
 

Reimbursement Procedure -- The length of time between which
 
the supplies are issued to the user and the payments for
 
those supplies are deposited back into the revolving fund.
 
In Phase I it is essentially the time required to inform the
 
Treasury of district or facility usage and for the Treasury
 
to issue a check. In Phase II it is the time that may
 
elapse from the time that the patient pays for a drug at a
 
health facility, until that payment is passed back to the
 
central level and deposited in the RDF account. This Phase
 
II reimbursement procedure is assumed to be longer.
 

Cash on Hand -- Safety stock in monetary form which is held
 
at the bank and available to pay suppliers promptly. It
 
should also be measured in number of months of drug usage.
 

Because capitalization requirements often represent a
 
significant financial investment for a system, and finding a
 
source of funds for this investment can be a challenge, it is
 
important that these requirements be estimated as carefully as
 
possible. However, these estimates are needed at the start of a
 
new system or the expansion of an existing system; this is often
 
a time when good information for making estimates on the
 
procurement procqdure time and optimal safety stock and working
 
stock levels and the reimbursement turnaround time are simply
 
not available. First estimates are often very crude ones, but
 
they are increasingly refined as more and better information
 
becomes available.
 

Dominica was in the fortunate position of having capitalization
 
funts available through a loan from the Social Security fund.
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-- 

)ne million EC dollars was said to be available, and six months
 
nto the project an initial installment of EC$500,
rovided, establishing the RDF. 
 000 was
-inistry of Health, then, was not what the precise
apitalization requirements 
were, but whether the initial

500,000 from Social Security would be adequate. 


The question facing the
 

esearch techniques Operations
were used to assist the Ministry in

nswering this question. 

dentified at the start: 

The following constraints were
 

* The stockouts which would occur in health facilities if
 
the RDF were not adequately capitalized would be
politically damaging to the Government.


0 Suppliers who were not paid promptly 
 it the cash

balance of the Fund were not high enough.-- might be less
 
inclined in the future to offer favorable terms.
a Optimal capitalization 
requirements 
were unknown because
a) accurate estimates of monthly consumption
known, and b) the information were not
was not yet available to
 
estimate the length of the pipeline with certainty.
* Other funding sources were not known to be available.
Although the World Health Organization
potential donor at one point, there had been no recent
 

was thought to be a
 
communication.
 

* The Ministry felt that if additional funding were desired
 
from Social Security, it might take two to three months to
 
obtain the funds after a request was made and, further,
that this offer of additional funds might not be good
forever.
 

;e constraints 
were reviewed in a meeting between senior

stry officials and project research-s 
and led to the
 
ensus that the additional $500,000 should be requested.
ster asked the researchers to prepare a rationale for the
 

The
est that he could take to the Cabinet.
 
archers undertook 

Dwing assumption 

a cash flow analysis based on the
that the read 
-- 5s- on hand in the Fund

given time period 

--

was probably the most easily accessible

.:atorof adequate capitalization. 


This cash flow analysis

the best estimates that were available about payments from
 
'und for drug purchases, the rate of usage by health

'icts and facilities, and reimbursements
und by the Treasury. for that usage to
This analysis showed the cash balance
ing to $127,355 by the end of fiscal year 1983-84, the

year of RDF operation. 
 (See Figure 13. 
 The detailed memo
 

was prepared for the Minister on 8 February 1984 is
 
ded in Annex 3.) 
 Using existing budget allocations for
 
and medical supplies, this represented approximately
worth of consumption. 
 two
With the risks inherent in the
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Figure 13
 

CASH FLOW ANALYSIS
 
FEBRUARY 1984 

YTD FEB 

CASH BOM 363,644 

Add: Reimbursement for Issues 328,340 50,240 
Less: Payments to Suppliers 478,430 100,806 

Bank Charges 1,663 

Miscellaneous Expenses 500 

MARCH 

310,913 

62,415 

107,752 

1,778 

575 

APRIL 

263,225 

70,750 

114,6967 

1,892 

650 

MAY 

216,737 

79,084 

121,642 

2,007 

725 

JUNE 

171,447 

87,418 

128,588 

2,122 

800 

TOTAL 

678,247 

CASH FOM 310,915 263,225 216,737 171,447 127,355 

INVENTORY BOM 

INVENTORY IN (received 

from suppliers) 

INVENTORY OUT (issued to 
facilities) 

567,365 

100,806 

52,013 

616,158 

I7,752 

58,958 

664,q52 

114,6q6 

65,903 

713,745 

121,642 

72,848 

762,539 

128,588 

79,795 

573,484 

645,000 

INVENTORY EOM 567,365 616,158 664,952 713,745 762,539 811,332 

TOTAL FUND BALANCE 
(CASH & INVENTORY) 

927,073 928,177 930,482 933,986 938,687 

- 54080 

CUMULATIVE ISSUES 

ISSUES FOR THE MONTH 

COST OF ISSUES 

378,580 440,995 

62,415 

315,483 52,013 

511,745 

70,750 

58,958 

590,829 

79,084 

65,903 

678,247 

87,418 

72,840 

774,000 

95,753 

79,795 

774,000 

645,000 
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pipeline estimation methodologies that were followed -- e.g. the
 

need for additional procurements to replenish district
 
inventories, delays in reimbursements from the Treasury, the
 
potential that expired goods would be identified which would
 
need to be destroyed, and the potential need for emergency
 
procurements of essential items -- it was felt that this cash
 
balance was precariously low.
 

By July 1984, a year into the study, this additional
 
capitalization had not yet been requested from Social Security.
 
Cash balance in the Fund was at an acceptable level, but it was
 

noted that significant stockouts still existed at Central
 
Medical Stores. Researchers carried out a second cash flow
 
analysis, this one based on slightly better estimates of
 
required procurements and drug usage. (This analysis was also
 
facilitated by the arrival of the CMS microcomputer. See Figure
 
14.) The analysis led researchers to suggest that an additional
 

(See memo of 8
EC$200,000 be requested from Social Security. 

August 1984 in Annex 3 for details.)
 

The RDF had made funds more readily available for procurement
 
and thus facilitated the planning of long-term needs. One
 
result was that inventories at CMS were being built up and
 

F.igure 14
 

CENTRAL MEDICAL STORES CASH FLOW ESTIMATES FOR FY 1994-65
 

OCT NOV DEC JAN FEB MAR APR MAY JUN TOTAL
JUL AUG SEP 


CASH RECEIPTS rROM TREASURY 0 129000 64500 64500 64500 64500 64500 64500 6451)0 64500 64500 64500 774O0)4 

CASH PAYMENTS TOSUPPLIERS 0 70706 142597 146192 152647 82326 84208 15?62 17403 17698 19894 2515? 77:791 

CMS OPERATING EXPENSES 1500 5700 5700 5700 5700 5700 5700 5700 5700 5700 5700 5700 64200 

41397 41102 39906 IJ641 -6;q91

-1500 52594 -8377 -87392 -93847 -23526 -25408 -429;8
NET CASH FLOW 


----------------------------- ------------------------------------------------..................
..--.-------


!22C? 263131 303037 :.1678
186729 163202 137794 ISB,32
CASH BALANCE 399159 451753 361967 280575 


15962 174q3 17698 18894 25159 776296
 
INVENTORY PURCHASES 2515 70706 142587 146192 152647 92326 942)8 


53750 53750 645000
53750 5:750 53750 53750
0 107500 53750 53750 53750 53750
INVENTORY ISSUES 

.--------------------------------------------------------------------------------------.. 


723665
646926 739369 938265 866641 8972?9 55511 923164 787112 752256 

INVENTORY BALANCE 594884 559090 
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supplies were more available to be distributed to districts. If
 
district consumption increased, capitalization requirements
 
would increase accordingly (as consumption is one of the key
 
variables in the equation for calculating capitalization
 
requirements).
 

By December 1984, the additional funds had still not been
 
requested from Social Security. However, the cash balance in
 
the Fund remained in a strong position. Nonetheless, concerns
 
were growing about the need for increased capitalization. Since
 
the rate of consumption was one of the two key variables in
 
determining capitalization requirements (the other being
 
pipeline length), researchers analyzed the current rates of
 
issues of drugs and supplies to health districts and faci.lities
 
and found that they were 28.5% higher than the previous year's
 
rate. They felt that this was due primarily to the fact that
 
CMS had embarked on an ambitious procurement program and was
 
better able to provide requested items. Nevertheless, all
 
stockouts had not yet been eliminated. Many purchase orders had
 
already been placed to remedy this situation, and shipments of
 
drugs and supplies were continually being received. It was
 
expected that as more supplies became available, consumption by
 
user facilities would increase further.
 

Additional factors were identified which might lead to
 
consumption increases.
 

" The opening of new health facilities throughout the
 
country.
 

" The pro(.urement and supply by CMS of a broader range of
 
items than currently handled. This was already beginning
 
to happen in the case of some small supplies. The
 
stocking of many more items had been mentioned as a
 
possibility.
 

" Potential supplying of outlets in the private sector.
 
This idea had been raised by the Prime Minister as a
 
possibility for the future.
 

Researchers presented these factors as important issues for
 
policy consideration within the Ministry. The issues and their
 
implications for capitalization requirements were detailed in a
 
memo which is included in Annex 3.
 

In the months that followed, additional capitalization funds
 
were not received and the cash balance fell to a very low
 
level. At the same time, consumption increases had become a
 
reality. At the end of fiscal year 1984-85 the value of issues
 
of supplies to health facilities was 34.5% higher than the
 
previous year's. At the same time, further supplies, both for
 
the hospital and for expanding dental programs, were being added
 
to CMS inventory which promised to raise the value of its issues
 
further.
 

The other key variable in determining capitalization
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requirements, as noted above, was pipeline length. The segments
 
of the Phase I RDF supply pipeline had been identified as
 
follows:
 

" procurement procedure
 
" CMS safety stock and working stock
 
" reimbursement procedure
 
" cash on hand
 

These segments had not been estimated precisely; it did not c~em
 
necessary since the Social Security money appeared sufficient at
 
the outset, and, furthermore, good information was simply not
 
available on which to base estimates. But toward the end of the
 
study, when the initial capitalization seemed more and more
 
inadequate, researchers devoted more attention to reviewing the
 
pipeline.
 

In considering the procurement procedure segment, researchers
 
had not considered either the time that was involved in
 
preparing purchase orders within CMS, once the decision to
 
reorder had been made, or the time involved in sending purchase
 
orders to the Ministry to be approved, which was found to add an
 
additional week to the procurement procedure. Estimates of CMS
 
safety stock and working stock had been made in the first year
 
of the study -- for purposes of planning the procurement
 
schedule -- and had not been changed. These issues are
 
diEcussed-the Procurement Section.
 

The most unexpected finding, however, was the length of the
 
reimbursement segment of the pipeline. The cash-flow analyses
 
had assumed that the Treasury would reimburse the Fund for
 
health district and facility usage within one month of the time
 
that it was billed by CMS. The CMS staff felt, however, that
 
this process was taking more than one month, but without data,
 
it was not a credible argument for increased capitalization
 
funds. Researchers assisted the staff in collecting the
 
necessary data; by recording the dates which were written or
 
stamped on documents at each step in the process, the total
 
reimbursement leadtime was calculated and found to be nearly 2
 
months. (This is discussed further in this section under
 
"Reimbursement Mechanism.")
 

This finding was further strengthened by the trend in monthly
 
figures for RDF Accounts Receivable, the amount owed to the Fund
 
by the Treasury. This amount, which should be stable in a
 
stable system, increased nearly 5-fold between Jaly 1984 and
 
December 1985. This is the same period in which the cash
 
balance fell, emphasizing the relationship between these two
 
variables. (See Figure 15.)
 

With the length of the pipeline significantly longer in some
 
segments than originally assumed, there is evidence that
 
capitalization must be increased immediately if the Fund is to
 
survive. At the same time, the researchers suggest that
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pipeline analyses be continued using the methodologies that have.
 
been outlined, as more and better data become available, in
 
order to approach more closely a realistic estimate for
 
capitalization requirements.
 

b. Investment of cash balance
 

Recognizing that the cash balance in the RDF needed to represent
 
at least se',eral months of consumption at any one time, the
 
question was arose whether it was feasible to invest that cash
 
balance so that it could earn interest. This question was first
 
raised by researchers when the accounting system was set up in
 
February 1984, and the Financial Secretary expressed interest.
 
In July and August 1984 the researchers investigated the
 
possibilities of investing this money through local banks in
 
Dominica, and undertook an informal cost benefit analysis of
 
doing so.
 

A survey of the local banks in Roseau found that the best
 
possibility was through fixed Certificates of Deposit earning 5%
 
interest. The benefit, then, at this interest rate, was the
 
possibility of incrementally increasing the assets of the Fund.
 
The costs were nil, as long as the cash balance was sufficient
 
to allow some necessary portion of it to remain liquid. This
 
would require vigilant monitoring of the Fund's cash balance.
 
Without such monitoring, the cost of investing in a Certificate
 
of Deposit was the lost liquidity of funds, which would result
 
in further costs to the RDF system. As suppliers would no
 
longer be paid promptly, their costs might naturally rise and
 
thus the volume of drugs and supplies that could be purchased
 
might be lower.
 

After approximately eighteen months since funds were invested in
 
a Certificate of Deposit, it is the view of the researchers that
 
the costs of this investment have outweighed the benefits. This
 
may be due, in part, to a lack of understanding of the real
 
costs and benefits by the financial authorities within the
 
Ministry. Interest that has accrued has been considered "extra"
 
income, rather than RDF assets. It has been used for
 
expenditures that were not planned for in the original RDF
 
financial planning. It was used for the purchase of a filing
 
cabinet and for repairs to the CMS computer, Because one of the
 
potential benefits of a healthy cash balance in the Fund might
 
be to reduce the percentage markup charged to districts and
 
health facilities, thus freeing up more of their budget
 
allocations for drug and supply purchases, the consequence of
 
losing that money to the Fund is, in effect, reducing the volume
 
of supplies that districts and health facilities might otherwise
 
purchase.
 

Another cost is the lost liquidity that was anticipated. As
 
shown in Figure 15, the cash balance in the Fund fell to a very
 
low level after January, 1985, and only once in the next twelve
 
months was over the EC$200,000 level. Given that EC$100,000
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(plus accrued interest) was tied up in the Certificate of
 
Deposit, a liquid cash balance of significantly less than
 
$100,000 was the norm throughout 1985. In September it fell
 
effectively below zero. It was only slightly higher in November
 
1985, when financial authorities within the Ministry renewed the
 
C.D. for another 3 months!
 

A study of the payment process turnaround time undertaken in the
 
summer of 1985 showed that the processing of payments to
 
suppliers was taking on average 25 days after the supplies had
 
been received, as shown in the Figure 17. Of this 25 days, 7
 
days ensued between receipt of the goods and Ministry of Health
 
approval for payment; 18 days ensued between approval and the
 
issuing of an RDF check. Whether the delay is due to
 
insufficient funds or simply administrative delay is not known
 
with certainty. However, with cash balances at such low levels,
 
one might conjecture that the cash balance made prompt payments
 
difficult.
 

Figure 17
 

LEADT IME FOR SUPPLIER PAYIENTS 

SUPPL IER
ARRIVAL RECEIVING 
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Or GOODS 
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MON
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DAYS DAYS
 

25.6 DAYS__ 
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The loss of this liquidity is a loss of one of the major

benefits, if not the major benefit, of a revolving drug fund.
 
Cost benefit analysis at the end of this study suggests that the
 
Certificate of Deposit should be liquidated until a further
 
date.
 

c. Reimbursement mechanism
 

The primary identifying characteristic of a revolving drug fund
 
is that all disbursements from the fund are eventually

reimbursed. This characteristic is so key that the feasibility,

effectiveness, and efficiency of the reimbursement process is a
 
good indicator of RDF success.
 

In the original RDF model envisaged for Dominica, it was
 
expected that users would be charged for the drugs and supplies

they consumed. The proceeds from these dr.ug "sales" would be
 
returned to the Revolving Fund and would be used to purchase

replacement stocks which would in turn be sold. The decision to
 
implement a preliminary Phase I model anticipated a different
 
reimbursement mechanism which was defined by the Ministry of
 
Health. In Phase I, the buyers would be health districts and
 
facilities who would pay for the supplies they consumed through

their budgetary allocations. In effect, there was one buyer in
 
Phase I -- the Government.
 

Policy discussions between Ministry officials and researchers
 
led to the decision that districts and facilities would.be
 
charged for the drugs and supplies they consumed at the purchase

price of those supplies, with a markup to cover other charges

related to the procurement cost. (Estimation of the markup is
 
discussed in a later section.) A methodology needed to be
 
developed for calculating the purchase price of individual
 
items, given that the items already held in inventory had been
 
purchased a year or more earlier. (The method that was
 
developed for costing is discussed in the MIS/Accounting System
 
component.)
 

Development of the MIS/accounting system also led to the
 
development of the exact procedure for billing the districts.
 
The district's requisition (SIV) was to be "costed" and a copy

forwarded to the Ministry of Health and then on to the Treasury

for a debiting of that district's budget allocation and issuance
 
of a check to the RDF for reimbursement.
 

The reimbursement mechanism has shown itself to be feasible
 
since startup. ;t has not always been effective, however, in
 
maintaining the cash balance of the Fund. The Financial Year
 
End Reports of both FY83-84 and FY84-85 and the Mid-Year Report

for 85-86 all showed large sums of money tied up in Accounts
 
Receivable (See Figure 18), suggesting that reimbursements were
 
delayed, and at the end of the study the Fund was experiencing

serious cash flow problems as was discussed in earlier
 
sections. (Selected financial data are included in Annex 4).
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Figure 18
 

CENTRAL MEDICAL STORES
 

COMPARATIVE BALANCE SHEET FOR THE 6 MONTHS ENDED 12/31/85
 

F/Y F/Y JULY-DEC 
1963-84 1984-85 1985-86 

Cash 400,659 133,925 104,320 
Accts Receivable 384,167 385,985 391,885 
Inventory 592,369 716,731 798,548 

Total Assets 1,377,195 1,236,641 1,294,753 

Accts Payable 3,223 117,214 10)6,811
 
349,467 -
Treasury Payable 


Long Term Debt 500,000 500,000 5)':), 00o)
 

Ret. Earnings, Prior Yrs. - 55,974 150,894
 
Ret. Earnings, Current Yr. 55,974 94,922 68,517
 
Capital 466,531 466,531 468,531
 

Total Liab. & Capital 1,377,195 1,236,641 1,294,753
 

CENTRAL MEDICAL STORES
 

COMPARATIVE INCOME STATEMENT FOR THE 6 MONTHS ENDED 12/31/85
 

F/Y F/Y JULY-DEC
 
1983-84 1984-85 1; 95-86
 

Revenue 672,922 905,728 429,666
 
Cost of Goods 560,768 754,773 358,055
 

Gross Margin 112,154 150,955 71,611
 

Rent & Tgate Fees 3,191 1,649 624 

Local Transport 1,645 3,497 169 
Bank Charges & Govt. Levy 12,147 13,894 5,067 
Casual Labor 2,400 2,592 600 
F-'eight 1c:,127 5,525 5,908 
Inventory Writeoff 2,442 2 004 0 
Exchange Loss 22,423 309354 4,287 

Misc Expense 8,311 37,221 12,352 

Total Oper. Expense 62,666 96,736 29,006
 

Misc. Income 6,505 38,187 23,333
 

Interest Income - 2,516 2,579
 

Net Income 55,973 94,922 68,517
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This finding prompted a detailed analysis of the reimbursement
 
segment of the pipeline. Researchers traced all district and
 
facility requisition forms (SIVs) for FY 84-85 through the
 
system -- documenting the dates they were received at CMS,

supplies were issued from CMS, SIVs were sent to the Ministry of
 
Health Accounts Office, sent to the Treasury, approved for
 
payment by the Treasury, and reimbursement checks were
 
deposited. This analysis showed that SIVs spent approximately

13 days in the Ministry of Health Accounts Office before being

sent to the Treasury, and 46 in the Treasury (41.5 of these days

after approval) before the RDF was reimbursed (see Figure 19).
 

Further investigation into this long turnaround time at the
 
Treasury led to several important findings. One reason for the
 
delay at the year was that some fiscal and facility budgets had
 
been exhausted for the year. The questions of the potential

inadequacy of district budgets and rising consumer demand are
 
important ones facing the Ministry and are discussed as separate

operational issues later in this section. Another reason for
 
the delayed reimbursements is the presence of an external factor
 
that was not previously identified. The Treasury makes limited
 
allocations each month to each Ministry. Claims that are
 
received late in the month when the Ministry's allocation for
 
that month is already exhausted will not be processed until the
 
following month. The RDF is not exempt from this rule. Some
 
Ministry oft Health officials felt that the RDF should be exempt,

but there has been no change in the policy.
 

The length of the reimbursement segment of the pipeline has a
 
direct effect on the capitalization requirements of the Fund, as
 
noted in the-discussion on capitalization. And capitalization,

through its effect on the RDF cash balance, influences the
 
effectiveness and efficiency of the RDF.
 

A very serious problem afflicting the Fund is the apparent lack
 
of understanding among some Ministry officials that all
 
disbursements from the Fund must be reimbursed In-6rder for the
 
Fund to continue to revolve. Several disbursements have been
 
made -- for a filing cabinet for the Ministry of Health Accounts
 
Office, repairs to the CMS computer, and more recently, a salary
 
payment to a temporary laborer at CMS -- for which
 
reimbursements are not anticipated. Disbursements such as these,

unless they are planned for in developing the financial
 
parameters of the RDF, will surely lead to its decapitalization.
 

d. Percent markup to be charged to districts
 

When the parameters for the preliminary Phase I RDF were
 
established in July, 1983, it was agreed that there should be a
 
markup on drug costs charged to the districts when the RDF got

underway. The scope and size of this markup was discussed in
 
detail between Ministry officials and researchers in January and
 
February 1984, when the accounting system was being designed.

It was generally felt that the objective of the markup would be
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Figure 19 

b DOMINICA REVOLVING DRUG FUND (PHASE I)
 

PIPELINE ANALYSIS -- REIMBURSEMENT SEGMENT
 

MONTH 
0 

I'12I 
12 

(I)CMS (2)ITEMS (3)SIV (4)SEV (5)TREASURY (6)RDF IS 
RECEIVES ISSUED SENT TO SENT TO APPROVES REIMBURSED 

Sly MOH TREASURY PAYMENT 

(3.6->I <---8.7-- > ---- 133--- (-4.4 -)k< ------------ 4.----------415 > 
DAYSI DAYS DAYS DAYS I DAYS 

I ---- -D-ATOTAL REIMBURSEMENT LEADTIME 

59.2 DAYS (-2 MONTHS) ' 



to cover handling costs at the port (rent and tailgate fees),
 
local transportation (from port to warehouse), local casual
 
labor, bank charges and commissions, net losses on the exchange
 
rate, occasional losses from expiry or obsolescence, inflation,
 
and occasional unusual expenses such as freight charges paid for
 
donated items (as happened in January). The Ministry decided
 
that the markup would not attempt to cover either personnel
 
costs or the purchase of a truck (which had originally been
 
considered).
 

Determination of the exact percentage to be charged was
 
unscientific because the pre-existing information system had not
 
collected information on handling costs and bank charges in a
 
way that made it accessible. Analysis was simply not possible.
 
The Dominican freelance accountant who had been employed in the
 
fall of 1983 to draft the RDF accounting system (which was not
 
accepted) had proposed in his report a markup of 15%. In
 
January, researchers and MOH officials together questioned
 
whether that would be adequate. The alternative proposal was
 
20%. In discussions, the following arguaents were put forth:
 

" It was not possible to know whether 15% or 20% was more
 
realistic.
 

" The new management information/accounting system would
 
provide that information; thus, whatever percent was
 
chosen now could be chan9gc at a later date.
 

" It would be more difficult politically to raise the
 
percent markup than to lower it.
 

For these reasons, it was decidel to begin the RDF with a markup
 
to districts of 20%. It was decided that this 20% would be
 
added to the total cost of goods issued each month to each
 
facility and would be noted at the bottom of the SIV. The exact
 
procedure is detailed in the RDF Accounting System Procedures
 
Manual (included in Annex 1).
 

Financial analyses of the RDF carried out at the end of fiscal
 
years 1983-84 and 1984-85 showed that the 20% markup was more
 
than adequate. The amount spent on handling costs, bank
 
charges, etc. ("Total Operating Expenses" in Figure 18) was
 
11.2% of the amount paid to suppliers ("Cost of Goods") in
 
1983-84, 12.8% in 1984-85, and 8.1% in the first half of
 
1985-86. Furthermore, in August 1985 the Government lifted the
 
bank drafts and site drafts that had been charged in the past.
 
If payments to suppliers in fiscal year 85-86 continue at the
 
same rate as in the previous year, this new action should result
 
in a savings to the RDF of approximately EC$13,000. Since there
 
is no reason to expect any of the operating expenses to increase
 
further, the Government may wish to decrease the percentage
 
markup, perhaps first to 15%, and to continue to monitor it.
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e. Adequacy of district budaets
 

Since district and facility budgets are the source of
 
reimbursement to the Phase I RDF, and since reimbursement is the
 
key to its survival, the operational question of whether these
 
budgets were adequate arose as soon as the RDF model was
 
designed.
 

A preliminary question that needed to be answered was what the
 
sizes of the district budgets actually were, and what they were
 
intended to cover. In the 1983-84 Estimates, the line item 03,
 
"Supplies and Materials," did not distinguish between drugs,
 
medical supplies, administrative supplies, and food for
 
inpatients. Researchers undertook an analysis to determine the
 
value of drugs and medical supplies consumed in the previous
 
year by each health district and facility, in order to give an
 
idea of what proportion of the 03 line item should be
 
appropriately allocated to drugs and supplies. With the help of
 
Central Medical Stores staff, usage figures for each item in
 
inventory were extracted from the Kardex file. The total
 
shipments received and the total issues to each district or
 
facility for each of the approximately 600 items in stock were
 
recorded. The total issues then were multiplied by the unit
 
cost of each item which had been determined by the costing study
 
carried out earlier (and desribed in the MIS Section), to get
 
the total value of each item distributed to each district or
 
facility.
 

These data, which are presented in Figure 20, show that nearly
 
all districts spent more than their 03 allocation on drugs and
 
medical supplies alone, when the 03 allocation was completely
 
used the previous year for other supplies before :ny accounting
 
for drug supplies was done. The data also show the great
 
variation among districts in the per capita allocation they.
 
received. These findings were shared with Ministry officials as
 
they were approaching decisions on other operational issues
 
associated with the revolving fund. The Ministry Accounts
 
Officer used this information to split the 03 allocation for
 
each district and facility into two parts -- one part for drugs
 
and medical supplies, and another part for "other supplies."
 

Once the MIS/Accounting System for the Revolving Fund was set
 
up, it was a routine task to monitor district and facility usage
 
and to compare it to their budgetary allocations. In FY 83-84
 
all health districts and facilities together spent 85.75% of
 
t1heir allocations and in FY 84-85 115.87%. (These data are
 
included in Annex 4.) The great increase in usage in 83-84 and
 
84-85 was due primarily to the increased ability of C1,3 to
 
provide drugs and medical supplies; during that period great
 
efforts had been made to reduce stockouts at CMS and to build up
 
inventories. These are global figures, however. There was
 
enormous variation among the districts with regard to how
 
greatly zhey exceeded their budgets. The allocations themselves
 
varied, as noted earlier, as they were based on little or no
 
dat from the past. This brought into question the validity of
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Figure 20
 

VALUE OF 1982-83 REQUISITIONS FROM CMS COMPARED TO 1982/83 BUDGETARY VOTE
 

FOR 03, MATERIALS AND MEDICAL SUPPLIES
 

FACILITY VOTE 82/83 VOTE 83/84 REQUISITIONS 
1/6/82 - 31/5/03 

POPULATION 
SERVED 

3350 Policy Formulation & 
Administration 0 0 

3351 Health Administration 0 0 

3352 Operation of CMS $ 50 $ 50 $ 31,257.31 (compounding) 
'3,420.35 (losses) 

3353 Primary Health Care 

Services 40,0001 44,000 4,550.22 (disaster boxes) 

3354 Roseau Health District 5,000 5,000 49,007.62 30,163 

3355 Portsmouth Health District 50,000 50,000 47,262.61 10,980 

3356 Marigot Health District 

3357 Grand Bay Health District 

3358 La Plaine Health District 

42,000 

10,000 

5,000 

42,000 

10,000 

5,000 

42,457.81 

21,797.14 

18,064.42 

8,703 

7,081 

4,407 

3359 Castle Bruce Health District 5,000 5,000. 15,719.13 4,987 

3360 St. Joseph Health District 8,000 8,000 22,794.63 7,718 

3361 Princess Margaret Hospital 

3362 St. Luke's HlospiLal 

3363 Tarreau Home 

1,190,000 

40,000 

10,000 

1,190,000 

40,000 

10,000 

249,049.86 

27,282.07 

911.89 

74,039 

3364 Laboratory Services 

3365 Dental Services 

70,000 

80,000 

37,000 

40,000 

19,291.18 

13,701.28 

TOTAL $1,555,050 $566,567.52 

Not included: $226.08 to Government Printery 

Fort fees, etc. (estimated at 5%) 

Purchases handled separately by Roseau Health Center 

Total value of supplies procured during 12-month period: $703,276.65
 

EstimaLed value of supplies waiting at Customs: $153,287.01
 

PER PERSON
 
EXPENDITURE
 

(DRUGS & MEDICAL SUPPLII
 

1.62
 

4.30
 

4.88
 

3.08
 

4.10
 

3.15
 

2.95
 

3.36
 

http:153,287.01
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budget allocations as control tools, which will be of concern
 
when 	and if they begin to be used as such.
 

The budgets were not used to limit issues in 1984-85 for several
 
reasons. The main reason, perhaps, was that budget management
 
and control was not facilitated by the way Government systems
 
and procedures were set up. Budgets were monitored only in
 
retrospect, when corrective action could no longer be taken to
 
avert overruns. Aside from this fact, however, the Ministry was
 
eager to demonstrate the impact of the new Revolving Drug Fund
 
on increasing the availability of pharmaceuticals and medical
 
supplies in health districts. Limiting issues to districts and
 
facilities according to their budgetary allocations was not
 
encouraged.
 

Nonetheless, by the end of the fiscal year the Treasury was
 
experiencing difficulties in reimbursing the Revolving Fund,
 
just as it had had difficulties in paying suppliers in the
 
past. Discussions between researchers and Ministry officials
 
nearly two years before had recognized this possibility. What
 
would happen if a district exceeded its budget allocation before
 
the end of the fiscal year? Three major options had been
 
identified:
 

(1) 	CMS could refuse to issue any further supplies to that
 
district. The result would be that the service level
 
in that district would decline and available drugs
 
would remain in CMS, expiring. Not a favorable option.
 

(2) 	CMS could continue to issue supplies and not charge the
 
district. The result would be that the RDF would begin
 
to decapitalize. Not a viable option.
 

(3) 	A district which had exhausted its budget could get a
 
supplemental allocation from either the Ministry of
 
Health budget, the Treasury, or some external source.
 

By the end of FY 84-85 the first alternative was no longer an
 
option. The supplies had already been issued. Although
 
supplemental allocations were sought to pay for the previous
 
year's excess consumption, the Fund had not yet been completely
 
reimbursed by the end of this study.
 

The trend for districts and facilities as a whole to consume
 
beyond their allocations was continuing into FY 85-86: By the
 
end of December, when 50% of the year had passed, 58.32% of the
 
budgetary allocations had been used. Yet some stockouts still
 
remained at CMS, and districts were not being supplied with all
 
the items they requisitioned. Consumption could be expected to
 
increase even further as stocks were increased at CMS.
 

By the end of this study, it seemed obvious that current
 
budgetary allocations were not adequate to meet demand, nor were
 
they functioning as control mechanisms for limiting usage. The
 
information system that had been designed for the RDF was fully
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capable of and already was providing information on budget
 
monitoring. SIVs from districts were being costed, the value of
 
each shipment totalled, and this total subtracted from the
 
district's budgetary allocation in records kept at CMS.
 
Further, a procedure for districts to monitor their own budgets
 
was designed and was in use in most districts, as will be
 
discussed below. What was missing was the management decision
 
which would restrict shipments beyond what could be paid for.
 

At the end of the study, it was not clear whether or at what
 
level the Government would choose to limit the consumption of
 
drugs and medical supplies through MOH facilities. When
 
consumption was not limited, the Ministry of Health came closer
 
to meeting demand, but this posed serious financial
 
repercussions for the Government Treasury and potentially for
 
the RDF, if it were not reimbursed. What level of demand could
 
the Government sustain? If the Government decided, on the other
 
hand, to limit issues, several issues in addition to the obvious
 
political ramifications should be considered:
 

" The allocations among districts should be reviewed and
 
adjusted to make them as realistic as possible,
 
considering such issues as the population base and the
 
variation among health facilities available in different
 
districts.
 

" The 03 allocation should be formally separated in Treasury
 
records into the two components which have been informally
 
recognized and used during the past two fiscal years:

drugs and medical/surgical supplies, with which the RDF
 
was concerned, and other supplies. Without this
 
separation, the careful accounting systems that were in
 
place under the RDF were considerably less valid as a
 
budget control mechanism for both the Ministry of Health
 
and the Treasury.
 

& Finally, any significant reduction in issues would very
 
likely lead to an overstock situation at Central Medical
 
Stores. Any expiration or obsolescence of stock would be
 
m loss to the Fund.
 

District and facility budgets were not the only mechanism with
 
which to reimburse the Fund. They were simply the mechanism
 
that was devised for the preliminary Phase I RDF. The
 
Government may wish to consider consumer cost sharing in Phase
 
II as an option not to replace budgetary allocations but to
 
supplement them. This is discussed in a later section.
 

f. Monitorina of district budQets (II)
 

The RDF model adopted for Phase I stipulated that districts
 
would begin to monitor their drug usage against their budgets.

Some mechanism of monitoring or control is inherent in the RDF
 
concept -- in order to assure that expenditures will be
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reimbursed and the RDF will remain solvent. If the Phase I
 
model were the ultimate RDF envisioned for Dominica, this
 
control mechanism could justifiably be exercised at the central
 
level: CMS would have the responsibility for controlling
 
issues. Because the Phase II RDF anticipated a decentralization
 
of management control with the districts themselves ultimately
 
responsible for collecting revenue from drugs sold, however, the
 
concept of beginning to involve the districts in controlling
 
their drug usage seemed appropriate for Phase I as a
 
transitional model. District monitoring of their budgets was
 
viewed in this study as a Phase II operational issue, one of the
 
earliest to be addressed.
 

Although the "costing" of drug and supply issues had begun in
 
July 1983, it was not until the MIS/accounting system was
 
implemented in February 1984 that this became a regular
 
process. Then districts and facilities began to receive costed
 
packing slips with their monthly shipments informing them of the
 
value of their monthly supplies. But because they had not been
 
informed of their budgetary allocations for dru; and supplies
 
at the beginning of that fiscal year, this information was
 
meaningless to them.
 

In July 1984 at the start of the new fiscal year, researchers
 
suggested a procedure to assist districts in monitoring their
 
drug usage. It required, however, a decision from the Ministry
 
Accounts Officer as to hiow the 03 budget allocation for each
 
district was to be split between drugs and medical supplies and
 
other supplies. This split was decided in August, and in.
 
October CMS set up Budget Control Books and distributed them to
 
the districts. Opening balances for each component of the 03
 
line item were recorded in the books by CMS Staff. Districts
 
were instructed to subtract the value of each drug shipment
 
received, or each "other" expenditure, to maintain current
 
balances. To assist districts in making cost conscious
 
decisions about their drug usage, CMS also distributed price
 
lists for first line drugs. These two activities provoked the
 
interest of some district officers who asked Ministry officials
 
when patients were going to begin to be charged for drugs.
 

The problem remained, however, that the Treasury did not
 
recognize the 03 split; in Treasury records, 03 remained one
 
line item. The limit that was set on spending for drugs and
 
medical supplies was therefore somewhat artificial.
 

In FY 84-85 health districts and facilities requisitioned and
 
were shipped drugs and supplies valued at 15% higher than their
 
budgetary allocations. The districts did not exercise control
 
in their requisitioning, but neither did CMS in its issues, as
 
was discussed in the previous section. The Financial Secretary
 
agreed to formally split the 03 allocation within the Treasury
 
record keeping system -- to provide a structure at least, within
 
which control could be exercised -- by the end of the study it
 
was not clear whether this had occurred.
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Midway through FY 85-86, researchers visited all districts to
 
observe whether the Budget Control Books that had been
 
implemented over a year earlier were present and up to date and
 
to survey the district doctors and pharmacists as to their
 
usefulness. The Budget Control Books were present in five of
 
the seven districts but were up to date in only two. When
 
questioned, doctors in two districts and pharmacists in three
 
said 	that they were useful, but there were complaints from
 
others that they took too much time to maintain or that
 
districts still did not have accurate budget figures. (The

complete survey instrument and data are included in Annex 5.)
 

Budget monitoring at the district level was not yet working, at
 
the end of the study, although the mechanism as designed was
 
mathematically simple and in that sense, feasible. Why was it
 
not effective? The researchers conclude that budget monitoring
 
at the district level will not work until the districts have
 
some 	reason to believe that the central level takes it
 
seriously. This will require a formal splitting of the 03 line
 
item, if it has not already occurred, an attempt to make
 
budgetary allocations realistic, and a shared commitment to stay
 
within them.
 

g. 	 What to do about unmet demand (11)
 

As discussed in the two previous sections, the district budgets

for drugs and supplies were not adequate to meet current levels
 
of demand, nor were they functioning as controls to limit
 
usage. Consumption in FY 84-85 was at a rate 15% higher than
 
the budget allocations, and was continuing at a similar rate in
 
FY 85-86. With stockouts still occurring at CMS and
 
requisitions still not being filled completely, the level of
 
real demand was even higher. And it is still growing as more
 
and more health facilities are opening and more and more
 
different supplies are available and distributed through CMS.
 

The operations research undertaken in the past three years in
 
Dominica has helped to elucidate this problem and to identify

the set of options available to the Ministry of Health in
 
addressing it. The researchers suggest that there are three
 
major options:
 

(1) 	Do not meet the demand for drugs and supplies through
 
the Ministry's health delivery system.
 

(2) 	Meet the demand, and pay for it through increased
 
budgetapy allocations or supplemental allocations.
 

(3) 	Meet the demand, not by further funding from the
 
Government, but by consumers sharing in the cost.
 

Although these options were evident from the start of the study,

sufficient data were not available to adequately compare and
 
analyze them. By the end of the study, data were available on
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the value of usage over the past three years and the extent to
 
which that demand remained unmet; other data existed simply in
 
the form of experience with the Phase I RDF.
 

Researchers suggest that these three options offer different
 
costs and benefits to the Ministry of Health:
 

option (1) involves a recognition that Government resources for
 
drugs and medical supplies are limited. In fact, current levels
 
of distribution to health districts and facilities (which are
 
running 15% above current bugetary allocations) would have to be
 
reduced. This alone would have its cost, since CMS has built up
 
its stocks over the past three years and some items, if not
 
distributed, would expire. More important perhaps is the effect
 
this decision would have on public perceptions of the
 
Government's willingness and ability to meet the needs of its
 
people.
 

Option (2) would allow issues of drugs and supplies to increase,
 
as they have been doing, but it would require an increased
 
expenditure from the Government. The data already available
 
would suggest that budgetary allocations should be increased 15%
 
immediately. Since some stockouts stilJ exist and thus some
 
already-expressed demand is as yet unmet, and because more types
 
of supplie. are being distributed through CMS, a further
 
increase of 10-15% is not unlikely. Any sustained increase in
 
usage would require, in addition, a proportional increase in
 
capitalization. This option would require continual close
 
monitoring of trends in drug and supply usage, in order to
 
forecast the RDF's financial requirements.
 

But how realistic is Option (2)? The budget overrun of FY 84-85
 
was still not fully reimbursed to the RDF midway through the
 
next fiscal year. In February, 1986 the Government was
 
experiencing very serious cashflow problems which put civil
 
servant salaries at risk. If the Government, as the only source
 
of reimbursement to the RDF, was not able to make these
 
reimbursements on a timely basis, the RDF would collape3.
 

Through Option (3), the Government would not bear the sole
 
responsibility for reimbursing the Fund; consumers would also
 
participate by paying for drugs and/or services. The demand
 
would be set, therefore, not by the Government's ability to
 
finance virtually unlimited usage, but by the consumer's
 
willingness to pay.
 

In discussions researchers had with various Ministry staff
 
members at the outset of this study, there was notable sentiment
 
that the public would accept charges. Patients in some
 
districts were already making contributions for services at
 
their health clinics -- contributions that were being used
 
locally for maintenance of the clinics. One official felt that
 
people were becoming more conscious of their health, and that if
 
services were free, they were felt to be not as good.
 

In January, 1984 fees for service were reintroduced at Princess
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Margaret Hospital and were the subject of a Sunday morning

"Dialogue" radio program. Of the listeners who called in to
 
comment, most were supportive of the fees, one noting that there
 
was no such thing as free health services; the public ultimately
 
pays, either through taxes or thiough fees.
 

In the December 1985 survey undertaken by PRICOR researchers,
 
district doctors, pharmacists, and nurses were asked if they

thought patients would be willing to pay a small fee for drugs

through Ministry of Health facilities. Of the five pharmacists,

three doctors, and four nurses who responded, all but one said
 
yes. Several noted that education and motivation would be
 
required. Several also commented that fees would promote more
 
cost conscious or better use of drugs. These responses are
 
shown in Figure 21; the complete survey instrument is included
 
in Annex 5.
 

In fact, many people in Dominica are already paying substantial
 
amounts for health care through the private sector. A PAHO and
 
USAID funded survey undertaken in 1983 found that 55% of people

who were ill during a given period sought formal health care,
 
and of those, 18% did so from a private practitioner. The
 
average total cost of health care per episode of illness was
 
EC$8.00 (approximately US$3.00) in Dominica, ranging from an
 
average cost of EC$39.00 (US$14.50) when the care was sought

from a private practitioner and under EC$1.00 (US$0.40) when
 
sought from a Ministry of Health facility. On average, drugs

represented the highest proportion of that expenditure,
 
averaging EC$3.99 (US$1.49) per epiride of illness.*
 

To get a rough idea of what levels of prices people were paying

for drugs when they bought those drugs from the private sector,
 
researchers did an informal survey of the prices charged at two
 
private pharmacies in Roseau. When asked, the pharmacist and/or

salesperson at Jolly's Pharmacy and City Drug Store willingly
 
gave the prices they charged for individual units of several
 
commonly used drugs in Dominica. As shown in Figure 22, these
 
prices were found to be from 2 to 13 times as high as the unit
 
costs paid by CMS. Evidently, the public willingly pays these
 
prices, as demonstrated by the success of the pharmacies. On
 
each of several visits the researchers made to each shop, the
 
shop was filled with several people.
 

Why do people patronize private pharmacies when the same drugs
 
are much less expensive (in fact, currently "free") in public
 
sector health facilities? As has been found in many countries
 
and was also trie in Dominica at the start of this study, supply
 
systems that attempt to provide drugs free of charge are often
 

*From a Report on a Community Based Survey on Health Services
 
Utilization and Coverage, prepared for PAHO and presented at the
 
Ninth Meeting of the Conference of Ministers Responsible for
 
Health, by Dr. Carissa Etienne, July 1984.
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Figure 21
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Figure 22
 

COMPARISON OF CMS AND PRIVATE SECTOR PRICES
 

Jolly's 

CMS Pharmacy 


unit cost unit price 

as of 12/85 as of 3/86 


Analgesics
 
Acetylsalicylic Acid, 

300 mg.tab.
 

Paracetamol, 500 mg.tab. 


Antibiotics
 
Ampicillin, 250 mg.cap. 

Penicillin V Potassium, 

250 mg.tab.
 

Procaine Penicillin, 

3-4 mu inj.
 

Tetracycline, 

250 mg.cap.
 

Anti-diabetic agents
 
Chlorpropamide, 250 mg.tab. 

Metformin, 500 mg.tab. 


Amoebicides
 
Metronidazole, 200 mg.tab. 


Cardiovascular drugs
 
Methyldopa, 250 mg.tab. 

Propanolol, 40 mg.tab. 


Tranquilizers
 
Diazepam, 5 mg.tab. 


(EC$) 


.0047 


.0163 


.0882 


.0305 


.8400 


.0280 


.0803 


.0802 


.0213 


.0839 


.0283 


.0071 


(EC$) 


.08 


.10 


.35 


.25 


5.90 


.20 


.15 


.30 


.15 


.25 


.10 


.10 


ratio
 
City Drug avg. private
 

Store pharm price
 
unit price to CMS
 
as of 3/85 unit cost
 

(EC$)
 

.05 13.83
 

.08 5.52
 

.50 4.88
 
8.20
 

7.02
 

.20 7.14
 

1.87
 
3.74
 

.25 9.39
 

2.98
 
3.53
 

.08 12.68
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out of stock. There is also the perception that
 
Government-supplied "free" drugs are of poor quality.
 

It is through the management efficiencies achieved under the
 
Phase I RDF that researchers hoped to alter those variables in
 
Dominica. Once people are assured that drugs will be available
 
in the public sector and that they are of high quality,
 
researchers assume that it is not unrealistic to expect that
 
they will be willing to pay reasonable fees for those drugs.
 

The practicalities of introducing charges through the public
 
sector health delivery system involve a number of complex
 
operational issues. There is substantial sentiment within the
 
Ministry of Health that some drugs and some patients should be
 
exempted from fees, and in particular that there must be a
 
mechanism for identifying indigents. Concern has been expressed
 
by the Financial Secretary that the administrative cost of
 
handling fees might exceed revenues. The experience of
 
introducing fees at the hospital no doubt holds valuable lessons
 
that should be explored. It was hoped that these issues could
 
be addressed through this operations research study, but
 
attention has been focused throughout this study on Phase I
 
issues.
 

Ultimately, the Ministry's decision as to which of the three
 
options to implement in responding to unmet demand will be
 
determined by its own assessment of political, economic, and
 
other realities.
 

h. Miscellaneous issues from CMS
 

Another operational issue related to reimbursements to the Phase
 
I RDF had to do with insuring that all supplies distributed
 
thorugh CMS be paid for. Prior to the establishment of the RDF
 
when, as noted earlier, there was no accountng of the value of
 
the inventory, supplies were given out ;of individual doctors who
 
came to CMS requesting them, and to various government
supported offices and programs, for example, to schools, the
 
fire station, the Red Cross, the Dominica Infirmary, and the
 
Dominica Football Association; even the Government Printery
 
obtained its spirits and cotton from CMS for cleaning its
 
equipment! This was noted during the first analysis of drug and
 
supply issues carried out by researchers in July, 1983. All of
 
these facilities, however, did not have budgetary allocations
 
for drugs and supplies.
 

This was the sub'ect of a memo to the Minister of Health in
 
January 1984, at the time that the MIS/accounting system was
 
being designed. By August 1984, the Dominica Infirmary was
 
paying directly for the items it requisitioned and CMS was no
 
longer making issues of inventory items to other facilities.
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The determination of pricing policies is an operational issue in
 
the design and implementation of a RDF that incorporates
 
consumer cost sharing. This issue was addressed during the
 
first visit of PRICOR researchers to Dominica in May 1983,
 
before the decision had been taken zo postpone consumer cost
 
sharing until a second phase.
 

Two major decision variables were identified in the development
 
of a pricing policy: What cost or what percentage of cost did
 
the Government want to recover through sales, and what
 
combination of subsidies and surcharges would allow the
 
Government to achieve this goal?
 

Early discussions with Ministry officials led to the preliminary
 
decision that the pricing policy adopted should aim to recover
 
the direct cost of drug purchases as well as costs directly
 
associated with the purchase, handling, and sale of the drugs
 
(for example, freight, insurance, tailgate fees, bank fees,
 
customs storage, packaging). The pricing policy should also
 
consider both inflation and potential losses.
 

The Ministry expressed interest at this early stage in exempting
 
indigents, those under 15 and those over 65 years of age, as
 
well as certain drugs of vital public health interest or those
 
required to treat prevalent chronic diseases, such as diabetes
 
and hypertension. Researchers prepared a Discussion Paper in
 
May 1983 (included in Annex 3) to shmw the shrinking effect on
 
the revenue base of multiple exemptions for both major segments
 
of the population and a number of widely used drugs. The
 
revenue base depends on that proportion of the population which
 
is not exempt from purchasing those drugs which have not been
 
exempted from the sales program. (See Figure 23.)
 

Figure 23
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To evaluate the real impact of selected subsidies or exemptions

which had been proposed, the Ministry needed data on the
 
consumption of drugs and supplies by specific population groups,
 
as well as the value of overall usage of specific drugs.
 
Researchers assisted the Ministry of Health in designing a
 
questionnaire to collect some of this information.
 

In June and July 1983, the Ministry of Health distributed its
 
questionnaire to several health centers that were considered
 
representive of Dominica. The first portion of the single page
 
form was to be completed by the attending physician and the
 
second was to be completed by the dispenser. Patient
 
information was solicited in the following categories:
 

By physician:
 

" Age
 
" Sex 
" Drugs prescribed, by name, dosage form, quantity
 
prescribed, and quantity required for complete
 
course-of-therapy; up to five drugs could be listed.
 

" Reason for prescribing (preventive, treat symptoms,
 
non-life threatening illness, life threatening illness,
 
pregnancy-related).
 

" Ability to pay (within four given price ranges).
 

By dispenser:
 

* Dispenser's ability to provide or substitute for each of
 
the drugs listed.
 

The Ministry received 713 completed questionnaires, a number
 
roughly equivalent to 1% of the population of Dominica.
 
Researchers considered analyzing these data by computer, but the
 
form had not been designed with data entry in mind. There were
 
problems with other aspects of the form design and with the
 
level of instruction and background information given to some
 
participating physicians and dispensers, with the result that
 
much of the information was difficult to analyze. Nonetheless,
 
nuch of the information on the 713 qestionnaires was
 
hand-tallied, providing useful information on the age and se- of
 
patients. Figure 24 shows the age distribution of patients -hat
 
were surveyed. These data show that if patients over 65 and
 
iunder 15 were exempt from payment, over 45% of the patient
 
population would be exempt; the group over 65 and under 5
 
represented 30.7% of the patient population. More than 65% of
 
the patients represented in the survey were female.
 

Other results do not provide useful statistical information due
 
to questionnaire design and the illegibility of responses; the
 
experience will no doubt be useful in designing a followup
 
questionnaire that provides quantifiable results.
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Figure 24
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With the decision to postpone Phase II and thus postpone pricing

decisions, research attention was focused away from further

analysis in this area. Detailed information on the types and
quantities of drugs and supplies issued from CMS, however, is

readily accessible from the computerized information base that

has been developed and is being maintained at CMS; this

information is available to the Ministry to assist in the
 
formulation of pricing policy when needed.
 

J. Consumer contributions
 

At the time the decision was made in July 1983 to postpone the

introduction of charges for drugs, researchers raised the Idea

with Ministry officials of placing voluntary donation boxes at

health center pharmacies and posting or displaying in some way
the cost of drugs supplied. This has been done in other

countries, not so much to serve as a source of revenue, as to

begin to communicate to the public that the Government was

providing the public something of value in the drugs and

supplies it distributed. Although this suggestion aroused

interest among Ministry officials, it was never implemented.

CMS did distribute price lists to district pharmacists for their
 use in requisitioning, but these lists were never posted in any

of the districts.
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k. Sales to private patients/pharmacies
 

The question of CMS potentially selling drugs and supplies to
 
private patients as a source of revenue was raised informally in
 
July 1983, but was not seriously considered at that time by
 
Ministry officials. In July, 1984, in a meeting between PRICOR
 
researchers and the Prime Minister and her Cabinet, the Prime
 
Minister expressed interest in expanding the role of Central
 
Medical Stores to include procurement for the private sector.
 
At the request of the Minister of Health researchers prepared a
 
memo outlining some of the issues that would be involved in
 
expanding CMS responsibility to that extent. Researchers
 
suggested that the following activities would need to be
 
undertaken:
 

" A review of Barbados' and other experiences.
 

" A survey of private sector interest, collection of their
 
drug lists, and estimation of their annual needs.
 

" Determination of prices that would be charged to the
 
private sector.
 

* An increase in the capitalization of the CMS pipeline by
 
an amount proportionate to the value of the annual
 
procurement increase.
 

The following issues were raised for Ministry consideration:
 

a What would be the source of funds for the increased
 
capitalization requirements?
 

• Would procurements for the private sector be limited to
 
formulary items? To what extent would this new system
 
imply regulation of the private sector -- on imports? on
 
selling price?
 

e The system would increase space requirements and the
 
workload for CMS and would stress current management
 
systems.
 

There was no further discussion of this idea, as the attention
 
of Ministry officials and researchers was devoted to other more
 
pressing issues through the end of the study period.
 

Testing of Finance submodel
 

At the end of the study the Finance submodel c." the Phase I RDF
 
appeared to be feasible. It was not as effective as it should
 
have been, however, in supporting RDF goals. With inadequate
 
liquidity to allow prompt payments to suppliers, one of the
 
major benefits of the RDF is not being realized. Continuing
 
problems of inadequate capitalization, delayed reimbursements,
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and district budgets which are insufficient to meet demand are
 
threatening the effectiveness of the RDF as a whole.
 

Several Phase II operational issues were addressed, but require
 
much more attention before consumer charges for drugs can be
 
introduced.
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2. Management Information and Accounting System
 

A management information and accounting system was identified as
 
a critical component of the RDF model to coordinate management
 
of both financial and material assets. As noted in the Finance
 
section, these assets are held in a delicate equilibrium in a
 
revolving drug fund. A shortage of either iunds or inventory at
 
any time can pose serious problems for the RDF's effectiveness
 
and efficiency. An MIS is required to coordinate all phases of
 
the procurement and distribution cycles necessary for any supply
 
system; the RDF MIS requires, in addition, a tracking of assets
 
throughout the system in order to control these assets and to
 
ensure the conservation of capital in the Fund.
 

An MIS was already present within the drug supply system in
 
Dominica. Forms and records were kept on purchase orders, stock
 
held in inventory, and issues to health districts and
 
facilities. It was an MIS that had evolved over time and
 
provided the necessary information to keep the system
 
functioning, though not necessarily very effectively. The
 
information system did not incorporate any tracking of the value
 
of the supplies as they moved through the system. As part of
 
and to support the RDF model, a revised MIS and accounting
 
system was needed to monitor and control all phases of the
 
procurement and distribution cvles -- to provide i-,formation on
 
which to base management decisions and to ensure the
 
conservation of the RDF's assets. The objective was to make the
 
MIS more effective and efficient in meeting the needs of the new
 
revolving fund.
 

Experiences from other countries suggested that issues of both
 
design and implementation of the MIS/accounting system would be
 
critical to its success. Although a number of operational
 
issues arose during the course of this study, they tended to be
 
issues related to one of these two variables as shown in the
 
tree diagram in Figure 25. Operations research was used in the
 
MIS component to assist the Ministry in refining the design of
 
the MIS accounting system and in addressing the problems and
 
issues that arose in its implementation.
 

The decision to introduce a Phase I RDF as a preliminary model
 
was made early enough to facilitate the MIS design and
 
implementation process. Just as the development of the
 
financial subsystem and the materials management subsystems
 
(selection, procurement, inventory management, and
 
distribution' could be focused on making central-level systems
 
feasible, effective, and'efficient, the initial MIS design
 
focused on central-level systems as well. It was anticipated
 
that only minor modifications would be needed to incorporate the
 
management information that would be required for Phase II.
 

The first drafting of the MIS/accounting system -- undertaken by
 
a Dominican freelance accountant in the fall of 1983 -- produced
 
a design which was considered too complicated in some aspects
 
and incomplete in others. MSH researchers assisted the Ministry
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Figure 25
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in reviewing the pros and cons of this first draft with a view
 
toward the Ministry's overall system goals and objectives, and
 
in redesigning an MIS/accounting system which was subsequently
 
implemented in February 1984.
 

MIS design issues are discussed in Sections 2a. - 2h. below and 
implementation issues in Sections 2i. - 21. 

a. Financial control mechanism
 

.One of the major objectives identified for the MIS/accounting
 
system that would be developed for the Phase I RDF was to
 
monitor and control the material and financial assets of the
 
Fund, conserving the capital and preventing leakages. One of
 
the first decision variables that was recognized, therefore, had
 
to do with the degree of financial control that should be built
 
into the system.
 

As early as July 1983, when the decision was made to implement a
 
preliminary RDF, a consensus was emerging within the Government
 
that, given the financial constraints under which the Ministry
 
was operating, there needed to be "careful accounting" to assure
 
that tha funds spent on drugs and medical supplies were "not
 
wasted."I The freelance accountant hired by the Ministry in the
 
fall produced a draft MIS/accounting system which built in a
 
number of controls by requiring multiple signatures at different
 
stages in the supply process. The Ministry reviewed the
 
proposed system and also sought the advice of the PRICOR
 
researchers, finally concluding that this system was overly
 
compl.cated.
 

The researchers set out to assist the Governaent in reviewing
 
its goals and objectives and in designing a system to meet
 
them. There was renewed urgency as the initial funds for
 
capitalization were made available in November 1983, and the
 
Government was eager to avoid losses. The Prime Minister
 
herself made the following comment:
 

"The accounting system must be in place; otherwise, we're
 
all talking nonsense, you know."
 

From their experiences with revolving drug funds in other
 
countries, MSH researchers suggested to the Government two main
 
design alternatives for the degree of financial control that
 
could be built into the accounting system: a single-entry
 
accounting system which would provide minimal control but would'
 
be easier to maintain, and a double-entry system providing
 
greater control but requiring greater efforts to maintain.
 
These two options were compared in discussions between
 
researchers and Government officials using a qualitative
 
cost-effectiveness analysis.
 

A double-entry accounting system requires the keeping of
 
parallel records on both cash and inventory; it incorporates
 
multiple control points, providing a good audit trail and the
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ability to catch mistakes. A single-entry system does not
 
require parallel records. While it is much simpler to design
 
and to maintain, it is much less effective in catching mistakes
 
and thus in controlling assets. Ministry officials felt that
 
ease of maintenance of the system was certainly a desirable
 
characteristic, particularly given the already heavy demands on
 
Ministry of Health staff and the constraints on hiring
 
additional staff. Nonetheless, this factor did not weigh in as
 
heavily as the need for tight controls. The Prime Minister, the
 
Minister of Health, and the Financial Secretary had all
 
expressed the urgency for an MIS/accounting system which would,
 
above all, conserve the capital of the revolving tund. It was
 
thus decided to design a double-entry accounting system.
 

There was some discussion about the monitoring and control of
 
the actual use of supplies once they were received at the
 
district or health facility level. It was felt, however, that
 
this was a secondary priority in the Phase I RDF.
 

By the end of the study, it was concluded that the double-entry
 
system had been very effective in controlling the Fund's assets
 
over the two and a half years since it had been implemented.
 
Maintenance of the system, however, had stressed the
 
capabilities of current Ministry staff. This is discussed
 
further in Sections B.2.d., and in Section B.7., Organizational
 
Development.
 

b. Procedures for financial analysis
 

Financial analysis of a revolving drug fund is required on a
 
periodic basis to determine whether conservation of assets is
 
actually being achieved. This is usually done on an annual
 
basis. MSH researchers assisted the Government in developing
 
procedures for the preparation of annual closings. The first
 
fiscal-year-end financial analysis was carried out in July,
 
1984, through a collaborative effort of MSH researchers, the
 
PRICOR-supported Research Assistant, and CMS staff, using the
 
opportunity to demonstrate the purpose and process for carrying
 
out a financial analysis. At the same time, a July financial
 
report was prepared to be used as a model for subsequent monthly
 
reports.
 

A second fiscal-year-end financial analysis was carried out in
 
July, 1985, and through that process the procedures for both
 
monthly and annual analyses were refined. These have since been
 
included in the Procedures Manual for the RDF Accounting System
 
included in Annex 1.
 

c. Phase I forms and procedures
 

The other major objective of the MIS/accounting system, aside
 
from financial control, is to monitor all aspects of the
 
procurement and distribution cycles of the supply process in
 
order to provide information to assist with management
 
decision-making. As noted earlier, a management information
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system was already in place in Dominica which provided some
 
information; most of it was never used for management decisions,

however. Some refinements in the system were required to make
 
whatever information might be useful more accessible. Other
 
refinements were needed to collect additional information which
 
management of the revolving drug fund would require.
 

The type of information that would be required was dictated by

the design parameters of the Phase I RDF. The financial assets
 
of the Fund would be held independent from the Treasury and
 
would be used to purchase the drugs and medical supplies that
 
would be warehoused at and distributed by Central Medical
 
Stores. Health districts and facilities with budgetary

allocations for drugs and supplies would requisition and be
 
issued supplies according to needs. The cost of these issues
 
would be calculated at CMS and a markup added to cover bank
 
charges and handling costs, as well as losses from expiration of
 
goods, currency conversions, and inflation. Health districts
 
and facilities would be charged for their drug usage via their
 
budgetary allocations, and the Treasury would reimburse the Fund
 
these amounts. The Fund would thus be replenished to allow for
 
further drug purchases.
 

The transactions that needed to be recorded would include the
 
placement of orders, payments to suppliers from the RDF,

receipts of shipments at Central Medical Stores, issues to
 
health districts and facilities, and reimbursements to the RDF
 
from the Treasury. Additional transactions would be required

for Phase II, but it was decided to design them later.
 

Researchers began with a thorough study of the pre-existing

information system -- what documents were used, the flow of
 
documents, and the Ministry of Health organizational chart
 
including various responsibilities and relationships. This
 
analysis was carried out through interviews with the CMS
 
Storekeeper and other staff and through observation and review
 
of the forms and records which were kept at CMS, in the Ministry

Account.v Office, and in the Treasury. Treasury records were
 
found tc be well-orgarized and well referenced in Dominica
 
compared to some in otier countries. Researchers encouraged the
 
Government to build new systems on the existent base to the
 
extent possible, with the recognition that too many changes

would slow down RDF implementation unnecessarily.
 

Once the Phase I RDF parameters had been decided and the drug

supply system and MIS elements already in place identified,
 
developments of the necessary ledgers, forms, and files
 
followed. These were detailed in the preliminary Procedures
 
Manual for the Phase I RDF Accounting System, which is included
 
in Annex 1. 


Only three new forms were introduced at this stage: a Receiving

Report, a Destruction of Inventory Form, and a checklist to be
 
matntained by districts to monitor their budgets. Several memo
 
formats were also designed. It was recognized from the start
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that there would be adjustments and refinements to this system.
 
In particular, several of the forms which had not been changed

would be reconsidered when the time came to reprint them or when
 
new needs were identified.
 

By the next visit of MSH researchers in May 1984, four months
 
after the new MIS/accounting system had been implemented, both
 
CMS staff and the Ministry Accounts Officer seemed satisfied
 
with the design. Copies of the Procedures Manual had also been
 
made available to the Government Audit Department who reviewed
 
it and seemed satisfied. The new Supplies Management Officer
 
and the Accounts Officer had noted comments, suggested changes,
 
or problems in the procedures as written, most of them minor.
 
Other minor changes were suggested in some of the forms.
 

In the months that followed, the Supplies Management Officer
 
continued to identify other minor changes which would make the
 
design more responsive to her managerial needs. This process of
 
continually refining the system continued throughout the life of
 
the study. Often, the need to reprint certain forms or ledgers
 
was used as an opportunity to introduce new refinements.
 

The Accounts Officer expressed more concerns about the design of
 
the system. Many of the procedures that had been suggested for
 
the filing of various documents and later for the maintenance of
 
various ledgers did not seem to her to be useful, but her frame
 
of reference was the Government accounting systems and
 
procedures she was accustomed to using -- quite different in
 
requirements from an RDF. This posed a problem for maintenance
 
of the system which is discussed further in Section B.2.k. and
 
in Section B.7, Organizational Development.
 

d. Methodology for costing
 

One operational issue which was central to the design of the
 
MIS/accounting system was the method that would be used for
 
tracking supplies through the system. They needed to be
 
"costed" or valueOd in some way -- translated into financial
 
terms in order to facilitate many of the management decisions
 
that the RDF would require. Costing would facilitate estimation
 
of the total value of inventory at any point in time, comparison

of unit values under different procurement methods, comparison

of usage rates over time and at different facilities, and the
 
setting of sales prices.
 

The first decision variable was the unit of distribution which
 
would be costed. Would it be a tablet or a bottle of tablets,
 
for example? A review of RDF system requirements confirmed
 
quickly that the smallest unit that would be used in any

transaction was the unit that needed to be costed. Before the
 
decision had been made to implement the preliminary Phase I RDF,
 
MSH researchers encouraged the Government to consider
 
prepackaging drugs into courses-of-therapy. Standard
 
courses-of-therapy, "COTs," would be agreed upon by doctors and
 
pharmacists at the start; the drugs would be issued from CMS in
 
COTs zaid distributed to patients in COTs. Each COT would have
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its own value. Experiences in other countries have suggested

that 	adoption of this unit of distribution simplifies

administrative procedures enormously and also promotes rational
 
prescribing, dispensing, and patient compliance. With a
 
decision to postpone Phase II, however, the Government chose not
 
to implement this system.
 

The smallest unit of distribution for a Phase I RDF, which
 
encompassed only transactions between suppliers and CYS, and
 
between CMS and districts, was or might have been the bottle of
 
tablets or the box of vials; but the anticipation of Phase II,

which would encompass the individual patient as the user,

suggested that the unit that should be tracked was the
 
individual tablet or vial itself.
 

Initial Costing
 

MSH researchers assisted the staff of CMS in the design of a 
methodology to determine the "per unit cost" of all drugs and
 
supplies held in stock. This information had never been
 
aggregated, though it was retrievable from CMS files. The
 
costing process was begy. in May, 1983 and completed in July,

1983. For simplicity, -: was decided to use the most recent
 
purchase price for each item and'to use the currency conversion
 
rates which were in effect on May 4, 1983, when the-process was
 
started. The source documents for this analysis were the Bin
 
Cards on which was recorded the most recent receipt of each item
 
and the invoices which were filed by number Within each calendar.
 
year. The procedure to be followed was established as follows:
 

1. 	 From the Bin Card for each item, identify the most
 
recent shipment received.
 

2. 	 Look up the relevant invoice, using the invoice number
 
which is recorded on the Bin Card.
 

3. 	 Verify on the invoice the drug name, dosage form, CMS
 
code, and quantity ordered.
 

4. 	 Check whether the invoice is written in FOB
 
(Free-On-Board) or CIF (Cost-Insurance-Freight) prices.
 

5. 	 Convert prices to EC dollars -- both the total price

for that item and the per unit price (noting the unit
 
that is used, e.g., tablet) -- and enter these on the
 
Bin Card on the right-hand column set aside for this.
 
Note whether the price is FOB or CIF.
 

6. 	 If the price is not ClF, record the breakdown of costs
 
(all in EC dollars) on a separate form.
 

Because of different billing procedures followed by suppliers,

it was not possible to calculate FOB prices for all drugs and
 
supplies; some were available only as CIF. However, the study

allowed researchers to compare FOB and CIF prices and to
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establish that, on average, CIF prices were greater than FOB by
 
a factor of 1.084. FOB prices were then increased by that
 
factor to make costs comparable.
 

Changes in Unit Cost
 

It was noted that unit costs frequently vary from one shipment
 
to the next, particularly given the efforts already underway at
 
the start of this study to try to locate lower cost suppliers.
 
Researchers assisted the Ministry in identifying two
 
alternatives for handling new unit costs: Using the FIFO -
first in, first out -- system, charging for the older drugs the
 
previous unit cost and for the newly received drugs the new unit
 
cost; or figiring a new average unit cost for a drug or supply
 
each time a shipment is received, by figuring the total value of
 
inventory (previous quantity at previous unit cost, plus new
 
quantity at new unit cost) and dividing it by the new total
 
number of units. These two alternatives were discussed between
 
Ministry officials and researchers, and the following comments
 
were noted:
 

" The financial implications for the Ministry were
 
essentially identical under the two methods.
 

* The FIFO method would raise both ethical and
 
administrative problems regarding distribution of the
 
lower cost (but same quality) units. Which district or
 
districts should benefit from the lower cost units? How
 
would it be handled if there were an order for 100 units
 
and only 20 units remained of a previous shipment,
 
requiring a segmented order? The administrative burden
 
could become complex.
 

" Distinguishing between older and newer shipments of the
 
same product, which would be required in order to employ
 
the FIFO method, would be difficult and would require
 
additional storage space.
 

" The average unit cost method would require the calculation
 
of a new cost at the time each new shipment was received,
 
though not a difficult calculation, and once completed the
 
filling of orders and the costing of issue tickets (SIVs)
 
could be done by a lass trained person.
 

The average unit cost method was agreed upon as the more
 
equitable and administratively simpler method.
 

The methodology developed for calculating new average unit costs
 
at the time of each shipment worked well throughout the period
 
of this study; a worksheet designed to assist in this
 
calculation was included in the RDF Accounting System Procedures
 
Manual.
 

Design of the MIS/accounting system raised questions about the
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costing of raw materials used by the Compounding Section, and of
 
finished products produced by the Compounding Section; the
 
costing of disastev boxes which included a standard set of
 
items; and the costing of supplies which were donated to the
 
Ministry of Health. Procedures for these exceptional
 
circumstances were developed through consultation with CMS
 
staff, and outlined in the Procedures Manual.
 

e. New codina system
 

From the start of the study the coding system that had been used
 
at CMS to identify the different items held in inventory was
 
already posing problems. It was a sequential coding system,
 
organized by form of presentation of an item, e.g., tablet or
 
injection, whose logic was destroyed when a new item was added
 
to inventory.
 

Researchers assisted the Ministry in assessing the implications
 
of a changeover to a new coding system. It was recognized that
 
while a new system would be ultimately required, the
 
introduction of any additional change might shift attention away
 
from the issues which were felt to be more central to making the
 
RDF operational, and, furthermore, that the new Eastern
 
Caribbean Regional Pharmaceuticals Management Project might
 
require adoption of a new regional system at a later date. For
 
these reasons, adoption of a new coding system was delayed for
 
at least the first year.
 

By August, 1984 CMS was running out of Kardex cards and needed
 
to reprint them. It was decided to create two columns on the
 
new cards for codes, as it was felt that even after the new
 
codes were adopted, the old codes would still be needed for some
 
time to trace earlier documents.
 

CMS ordered new Kardex cards early in 1985 and developed and
 
introduced its own new CMS coding system in June. The new
 
system is more flexible with each category of drugs and supplies
 
now beginning with the number 1, new items can easily be added.
 
Although there were no major changes in the general
 
classification of drugs and supplies, several items were
 
reclassified.
 

By the end of the study, the Eastern Caribbean Regional
 
Pharmeceuticals Management Project was just getting underway,
 
and there had been no formal effort as yet to encourage the
 
countries of the Region to adopt a uniform coding system.
 

f. Petty cash system
 

One operational issue that was recognized at the time of the
 
first financial closing in July, 1984, was the fact 'hat no
 
petty cash was held at CMS. When petty cash was needed to pay
 
small fees related to the clearing of supplies from the port,
 
for example, the Ministry Accounts Officer arranged that the
 
Ministry's own petty cash be used. The RDF was then billed
 
periodically.
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CMS staff felt that this system was not in the best interests of
 
the RDF. It meant that information on the financial status of
 
the Fund was never quite up to date. Furthermore, there could
 
easily be errors, as the Ministry's accounting system was less
 
detailed than the RDF system.
 

There were periodic discussions over the next year between the
 
Supplies Management Officer and the Accounts Officer with regard

to this issue; a petty cash system was finally set up at CMS.
 

g. Phase II forms and Procedures
 

By the time the MIS/accounting system was actually designed, the
 
decision had already been made to delay consumer cost sharing.

A Phase I RDF required very few forms and procedures to be
 
implemented at the district level, the main exception being the
 
Requisition/Issue Voucher (also called the Stores Issue Voucher
 
or SIV) which originated in the districts and which was already

in use.
 

MSH researchers suggested that any new procedures which required

management decision making at the district level be considered
 
Phase II issues, and encouraged that they be considered a
 
secondary priority at the start for several reasons: 
(1) because
 
they had little immediate impact on the cost accounting the
 
Prime Minister was interested in, (2) because in order to take
 
hold any new procedures would need to be accompanied by staff
 
training and supervision, and (3) because the proposed central
 
level systems and procedures were already a major task.
 

Some Phase II forms and procedurns did begin to be introduced
 
during the period of this study:
 

BudQet Monitoring
 

The preliminary Procedures Manual for the Phase I RDF included a
 
Checklist for districts to use to monitor their drug usage

against their budgets. The checklist was not introduced in FY
 
83-84, however, because districts had not been informed of their
 
budgetary allocations, and it was felt that the Checklist would
 
not be meaningfu%. Early in FY 84-85, researchers assisted the
 
Supplies Management.OZicer in the design of a Budget Control
 
Book for districts, which would assist them to monitor
 
expenditures in both categories of the 03 line item.
 

In the district survey undertaken by researchers in December,

1985, it was fo4nd that these Budget Control Books were not
 
being kept up to date in most districts. This finding and some
 
of the potential reasons were discussed in more detail in the
 
Finance Section.
 

Inventory ManaQement
 

When this study was begun there were no formal procedures in
 
place at the district level for inventory management. The
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methods that district doctors and pharmacists used to decide the
 
quantities of individual items to requisition from CMS were in
 
most cases ad hoc. The result was frequent stockouts at the
 
district level and frequent emergency requisitions in the middle
 
of the month, or, at the other extreme, overstock situations.
 

There was interest among both Ministry staff and researchers to
 
introduce methods as early as it was feasible, to assist the
 
districts in managing their inventories. In May, 1984,
 
approximately four months after the introduction of the Phase I
 
MIS/accounting system, researchers began to assist the Ministry
 
in exploring alternatives. The idea of a Bin Card for district
 
pharmacies was discussed informally with several pharmacists.
 
Most felt that it would work, but one concern that was expressed
 
was whether, or how often, the pharmacists would have time to
 
update them. It was suggested that a pharmacist could keep a
 
daily tally of what was dispensed on a prepvinted list of the
 
first-line drugs, and subtract these titals from the balances on
 
his Bin Cards at the end of each day or each week.
 

MSH researchers discussed the possibility of trying out this or
 
a similar system in a district with one of the better trained
 
pharmacists before introducing it throughout the country. This
 
would provide an opportunity to find and correct problems in the
 
system, and might also produce a district level advocate which
 
would be very useful. By August, 1984 CMS staff felt that they
 
would rather introducw Bin Cards in all the districts at once.
 

By December, 1984 a new Bin Card for district level use had been
 
designed and printed on card stock, and had been distributed.
 
The Chief Pharmacist was making visits to the districts to
 
assist pharmacists in using the Bin Cards to monitor monthly
 
usage and to use that information to estimate more accurately
 
the quantities of items they needed each month from CMS.
 

In the survey undertaken by researchers in December, 1985, six
 
of the seven district pharmacists reported that the Bin Cards
 
were useful. (Survey results are included in Annex 5.)
 

Management of Fees Collected
 

The operational issue of what type of record-keeping at the
 
district level would facilitate the management of drug sales was
 
discussed among Ministry officials and researchers early in this
 
study, and quickly became a secondary priority as attention was
 
focused on the establishment of central level systems and
 
procedures.
 

One alternative that was discussed was the use of a prescription
 
slip which, if used in duplicate, could serve as a record of
 
sales for health center staff and as a receipt for the patient.
 
The advantages perceived by Ministry officials of introducing a
 
prescription slip -- not currently used in Government facilities
 
-- were that (a) information on what was actually prescribed
 
would be available for the first time, (b) information could be
 



easily sorted, and (c) if prenumbered, the prescription slip

would facilitate security. Disadvantages were: (a) the
 
difficulty that would be posed for the physician in cases when
 
more 	than one drug was prescribed, (b) the problem that would be
 
posed in the cases of refills when there was not normally a new
 
prescription slip, (c) that sorting would require a special box,

and (d) that bits of paper could easily be lost.
 

There was no further discussion of the issue of the management

of fees at the district level during the period of this study.

It is suggested, however, that Ministry officials would be
 
advised to analyze the fee collection experience at Princess
 
Margaret Hospital in 2lesigning whatever mechanism is ultimately

used 	for drug sales.
 

h. Manual versus computerized system
 

At the time that the RDF was set up there were very few
 
microcomputers in use in Dominica and no staff associated with
 
Central Medical Stores had had any training in computers. For
 
these reasons the idea of designing an MIS/accounting system

which would be computerized from the start was never seriously

considered. Ot greater interest was use of a microcomputer for
 
research purposes.
 

A microcomputer was made available to this project in July,

1984. It was installed at Central Medical Stores and was
 
immediately useful in enabling more effective manipulation of
 
data available from manual records. It never became an integral
 
or required element of the MIS/accountng system.
 

Initial applications of the computer in support of the revolving

drug fund were designed in three main categories: (1) ongoing

analyses for improved decision making, (2) development and
 
dissemination of information on various supply system activities
 
to Ministry officials and to District Medical Officers and
 
pharmacists, and (3) support of various elements of the RDF
 
accounting system, in particular preparation of periodic
 
financial statements.
 

By December, 1984, the computer was being used regularly and
 
successfully by both the PRICOR Research Assistant and the Chief
 
Pharmacist. Applications in all three categories were being
 
used:
 

(1) 	Analyses to improve decision making. Printouts of the
 
inventory list with computer assisted calculations of
 
reorder levels and reorder quantities were being used
 
as a guideline for the placement of purchase orders.
 

(2) 	Printouts for information and/or dissemination. Price
 
lists of first-line drugs, lists of non-Formulary items
 
still in stock, and lists of overstocked sutures had
 
been sent out to districts.
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(3) 	Support for elements of the accounting system. The
 
Research Assistant was keeping all sub-ledgers on the
 
computer, making entries from source documents, as a
 
check against his manual system. He was also making
 
entries for monthly financial closings.
 

The preliminary Procecures Manual for the Phase I RDF Accounting
 
System was put on computer, using its word-processing
 
capability, to facilitate revision and updating.
 

MSH researchers made heavy use of the computer during certain
 
periods, the finance consultant carrying out annual financial
 
closings, and other researchers performing analyses involving
 
price history data, stock levels, the value of issues, and the
 
procurement and reimbursement segments of the pipeline.
 

Use of the computer was interrupted when the computer broke down
 
in August, 1985, soon after the finance consultant had completed
 
his closing. It was zepaired several months later when service
 
facilities were located on a nearby island.
 

i. Timing of implementation
 

The Prime Minister had first mandated that a strict cost
 
accounting system within CMS go into effect before the
 
capitalization funds to initiate the RDF would be made
 
available. The determination of unit costs for all items held
 
in inventory had begun in:May, 1983, and the costing of SIVs
 
began in July, 1983. The preliminary accounting system that was
 
developed between August and October by the Dominican freelance
 
accountant was found to be inadequate, however, and was not
 
implemented.
 

MSH researchers returned in December to make plans for revising
 
the accounting system and for implementing it as soon as
 
possible. The Ministry was feeling some urgency to get the
 
system into place as the initial capitalization for the RDF had
 
been provided in November and drugs were continuing to be
 
procured and issued. The MIS/accounting syrtem was designed and
 
implemented in February, 1984. It was decided to open all
 
required ledgers as of July 1, 1983, however, so that a
 
full fiscal year's data would be available for analysis. The
 
value of inventory as of July 1st, 1983, was determined by the
 
following formula:
 

Value of - Value of inventory + Value of issues - Value of 
inventory as of 1/31/84 since 7/1/83 Purchases 
(as of 7/1/83) (obtained by 	 since
 

physical 	 7/1/83
 
inventory)
 

Entries for all transactions between July 1, 1983, and January
 
31, 1984, were entered in the subledgers, and Ministry staff
 
continued to maintain the records from that point.
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J. Authority for financial management and control
 

This issue was not recognized as an important operational

problem until well into this operations research study. When
 
the MIS/accounting system was first designed, it was assumed
 
that the Ministry Accounts Officer would be involved and that
 
she would be rssponsible for approving purchase orders, as she
 
had done in the past, and for signing RDF checks, thus approving
 
expenditures from the revolving fund. As her supervisor, the
 
Permanent Secretary would be the ultimate authority for
 
financial management and control. This was confirmed in
 
discussions with the Minister.
 

As the study evolved, the question of where financial authority

and responsibility should lie came to be identified as a major

operational issue by researchers. It was felt at first that
 
separation of the management responsibility for financial assets
 
from the responsibility for material assets (which were managed

by the Supplies Management Officer) was cumbersome at best and
 
did not promote coordinated or efficient management. The
 
PRICOR-funded Research Assistant, supervised for different
 
activities by both the Accounts Officer and the Supplies

Management Officer, was often caught between different
 
perspectives and different priorities about what kinds of
 
information were needed to manage the RDF.
 

Over time, it appeared that the financial authorities were
 
making decisions which were not entirely in keeping with the
 
original goals of the RDF, as they had been agreed in early
 
planning meetings between Ministry officials and researchers.
 
Expenditures were made from RDF funds for a filing cabinet for
 
the Accounts Officer, for repairs to the CMS computer, and for a
 
temporary employee at CMS -- expenditures which were not planned
 
for in those early discussions.
 

This issue is presented briefly here because its lack of
 
resolution contributed to problems with regard to the
 
implementation of the MIS/accounting system; it is discussed
 
more broadly in Section B.7, Organizational Development.
 

k. Responsibility for MIS/accounting system maintenance
 

When the MIS/accounting sys' m was first set up, it was assumed
 
that those portions of the L.formation system that were involved
 
with aspects of the supply process would be maintained by CMS
 
staff, and the accounting system by the Ministry Accounts
 
Officer. Those responsibilities were decided as a function of
 
four variables as shown below:
 

Maintenance of MIS/accounts = f (system design, availability
 
of staff, other responsi
bilities of staff,
 
training).
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At the first financial closing in July, 1984, however, MSH
 
researchers found an unacceptably high error rate in the
 
accounting books that had been maintained by the Ministry
 
Accounts Officer. There were many simple transcription and
 
calculation errors. More distressing, however, was the frequent.
 
failure to properly follow the detailed procedures specified in
 
the Procedures Manual for the Revolving Drug Fund Accounting
 
System. For example, the numbers of the source documents (e.g.
 
SIV#) were rarely recorded in the various subledgers, greatly
 
increasing the difficulty in tracing and correcting other
 
errcrs.
 

Researchers concluded tlit it may have been a mistake to have
 
asked the Ministry Accounts Officer to undertake the additional
 
responsibility for the RDF accounts, given her other
 
responsibilities, some of which understandably deserved priority
 
attention. They pushed forward to hire a Research Assistant for
 
the PRICOR study, who would assist in maintaining the RDF
 
accounting books. From the start, this was considered a
 
temporary solution. He was hired, oriented, and trained by MSH
 
researchers and almost immediately took over virtually all
 
responsibility for the accounts, in addition to carrying out
 
various research analyses. It was easily a full-time job.
 

Although the accura,'ly of the accounts improved, there were still
 
a troublesome number of errors, probably due to the relative
 
inexperience and substantial workload of the Research
 
Assistant; the financial closing on July 1985 again required a
 
substantial effort from the MSH finance consultant.
 

Toward the end of the study, it became obvious that successful
 
maintenance of the accounts and thus viability of the RDF
 
concept required an accounts officer who could give it priority
 
attention. Researchers had a number of discussions with
 
Ministry Officials, urging them to hire the Research Assistant
 
as a full-time member of CMS staff. By the end of the study, he
 
had not been hired. The only other person who was trained to
 
maintain the accounts (the junior clerk at CMS) could not be
 
freed from her other tasks, and the accounting books almost
 
immediately began to lapse, putting the RDF at risk.
 

It is the strongly held view of the researchers that
 
responsibility for maintenance of each aspect of the
 
MIS/accounting system for an RDF be clearly assigned, and that
 
maintenance of the accounts, even for a system as small as
 
Dominica's, is a full-time job and requires supervision and
 
training. Without adequate trained staff, maintenance of the
 
accounts is neither feasible, effective, nor efficient..
 

This issue is discussed further in the Section B.7. on
 
Organizational Development.
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1. 	 Responsibility for maintenance of MIS/accountinq system
 
at the district level (II)
 

Just 	as at the central level, successful performance of
 
responsibilities at the district level are a function of the
 
same 	four variables:
 

maintenance of district MIS/accounts = f (system design,
 
availability of
 
staff, other
 
responsibilities o,
 
staff, training)
 

Naturally, a constraint tc the resolution of this operational

issue is that fewer alternatives are available at the district
 
level. The only district level MIS elements that were
 
introduced during the period of this study were Bin Cards and
 
Budget Control Books. Both were assigned to pharmacists, the
 
only 	staff members currently present in district pharmacies.
 

As the district MIS is expanded and more tasks are identified,

researchers encourage Ministry officials to consider carefully

each of the four variables before responsibilities are assigned.
 

Testing of MIS/accounting system submodel
 

The Phase I MIS/accounting system was designed to allow easy
 
access to information which would facilitate dacision-making in
 
all phases of the drug supply system and management of the RDF.
 
With subtantial inputs from outside researchers and the PRICOR
 
funded Research Assistant in Dominica, the system has been
 
feasible and somewhat effective, and will become more effective
 
as staff gain experience; due to the necessity of those extra
 
investments, however, it has certainly not been efficient. 
With
 
staff inputs limited to MOH and CMS staff currently available,

researchers must question whether the MIS/accounting system will
 
ever 	be feasible. This is one of the study's more important

findings and poses a singificant operational problem for the
 
Ministry.
 

Only a few Phase II elementr have been added as yet to the
 
MIS/accounting system. Rese;x .xhersconclude that the outlook
 
for Phase II is not good until the Phase I system is more
 
stable.
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3. Selection
 

Selection was considered a key element of the materials
 
management component of the RDF. It is involved in defining the
 
scope of the RDF. Dominica's pre-existina supply system was a
 
system that encompassed pharmaceuticals and medical and surgical
 
supplies that were stored at CMS and used by public sector health
 
facilities. As the RDF was being planned, a key operational
 
issue was whether the RDF should include all those items, or just
 
pharmaceuticals, or all the items currently managed by CMS and
 
more. Because each inventory item has a monetary value, this
 
decision would affect all financial parameters of the Fund, most
 
importantly the capitalization requirements. All planning and
 
management decisions in other components of the RDF model would
 
be based on the selection decisions that were taken.
 

Oper~itions research was used in this component to document the
 
de-.ision process that was used to address this key operational
 
issue. Other operational P".ues that were addressed were
 
development and introducti:. )f the Dominica formulary, and
 
reorganization of the inventory list.
 

a. What items to include in the RDF
 

There was almost an infinite array of possible options with
 
regard to defining the scope of the RDF. The line had to be
 
drawn somewhere in order for detailed financial planning to
 
begin, but could be drawn almost anywhere. Would all the items
 
currently procured, stored, and distributed by CMS be included,
 
or fewer, or more? Researchers surveyed the current inventory
 
before conferring with Ministry officials.
 

The administratively simplest option was to include all items
 
that were in the current supply system. Many CMS procedures were
 
already in p'.ace encompassing these items. Furthermore, drugs
 
and medical ind surgical supplies were included in the same 03
 
line item in the Government's budget. So also were non-medical
 
supplies for health facilities, e.g., stationery supplies, light
 
bulbs, and even food for the hospital, but management of these
 
purchases was different, and it was felt to be unwieldy to
 
include them in the RDF. The only further possible constraint
 
that was identified was the amount of funds that would be
 
required for initial capitalization, which would increase
 
incrementally as the value of monthly issues from CMS increased.
 
However, the necessary funds seemed to be available through the
 
loan from Social Security, so this constraint was dismissed.
 

It was agreed to begin the RDF with all drugs and supplies on
 
CMS's current and active inventory list -- a total of 454 drugs
 
and 193 supplies. (An additional 120 items remained on the list
 
the first year; these were out of stock items which were no
 
longer being purchased.) A copy of the inventory list (as of
 
June 1985) is included in Annex 6.
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This decision meant that only CMS inventory items were to be
 
purchased with RDF funds, and the RDF was to be reimbursed for
 
all usage of these items. During the "validation" phase of this
 
decision, which extended throughout the study period, a number of
 
minor abnormalities arose which had to be addressed. 
In the
 
first few months, some stationery supplies not within the RDF
 
scope had been purchased with monies from the Fund. An
 
additional questionable payment was for rent and tailgate fees
 
amounting to EC$1500 for the release from Customs of dental
 
equipment, equipment which was not part of the inventory at CMS,

and thus not included in the RDF. These deviations indicated
 
that there was not clear agreement or understanding about the
 
scope of the RDF. They were discussed, and 'djusting entries
 
were made in the accounts. Several months later, when the
 
suggestion was made from within the Ministry to purchase a
 
calculator with Fund monies, the Supplies Management Officer
 
succeeded in preventing it.
 

Unfortunately, however, a full two years after the RDF had been
 
set up, Ministry officials approved several more expenditures

which were not part of the original plan. Such expenditures, if
 
not repaid, would contribute to decapitalization of the Fund.
 
Researchers assisted the Supplies Management Officer in bringing

this issue to the attention of the Minister and the Health
 
Services Coordinator, but by the end of the study it had not been
 
resolved.
 

Over the life of the study, a number of adjustments were made to
 
the inventory list, usually with the goal of facilitating and
 
streamlining materials management and accounting procedures.

Some items were dropped from the list, particularly non-Formulary

drugs and other items that were no longer purchased or issued;

the number of "never-used" items dropped from 120 to 81 by

December 1985. Nonetheless, 89 types of catgut remain on the
 
list when only a few are used regularly! Researchers strongly
 
encourage further reductions in the list, which will contribute
 
further to management efficiencies.
 

There was discussion about adding other items to the list, family

planning supplies, for example, which had not been included at
 
the start because they were donated items and were stocked at and
 
distributed by Roseau Health Centre rather than CMS. 
 It was felt
 
that if the RDF began to pay for them, or if they were moved to
 
CMS, they should be brought into inventory and included in the
 
RDF. By the end of the study they had been added to the RDF
 
inventory list along with a sigificant number of new surgical

supplies and dental supplies.
 

The further suggestion was made that CMS take over the ordering

and stocking of supplies like sheets and towels which were used
 
in health facilities, but it was felt that there was not adequate
 
space at CMS to handle them. With the new extension to CMS
 
completed in the late spring of 1985, space will no longer be a
 
major constraint.
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MSH researchers had prepared a memo for the Ministry in'
 
December, 1984 (included in Annex 3), outlining the
 
implications of an expanded inventory list for staff workload
 
and for capitalization requirements. The concerns expressed
 
were increasingly valid at the end of the study when the
 
inventory list was 25.3% longer and the value of inventory 57.6%
 
greater than at the start. (See Figure 26.)
 

FI6URE 26
 
CHANGES INCNS INVENTORY LIST
 

OVER LIFE OF STUDY
 

I CHANGE
 
JUNE 1983 JUNE 1984 JUNE 1985 DECEMBER 1985
 

I OF DRUGS 454 454 455 50B +11.91
 

1 OF MEDICAL/ 193 193 258 303 +57.01 
SURGICAL SUPPLIES 

TOTAL IOF 647 647 712
 
INVENTORY ITEMS 611 +25.31
 

TOTAL VALUE OF 537,379.00 594,14300" B40,605.00 847,169.00 +57.61
 
INVENTORY (EC$)
 

b. Development and Introduction of the Dominica Formulary
 

The Ministry of Health in Dominica was involved in the process
 
of finalizing a National Drug Formulary at the time this study
 
began. It was an activity independent of this study. A Drug
 
Committee had been formed -- consisting of central Ministry
 
officials and representatives from all the districts -- which
 
met on a periodic basis to reach decisions on which
 
pharmaceuticals and which dosage forms should be included in the
 
Formulary. Dominica was assisted in this process by PAHO, who
 
advised them on technical details and specifically the adoption
 
of a standard coding system, with the expectation that
 
Dominica's Formulary might be a good model for other Caribbean
 
islands. Both "Caribbean drug codes" as used by the Barbados
 
Drug Service, and therapeutic category codes were incorporated,
 
as were level of use availability specification codes. All
 
content decisions were made by February 1984, and the first
 
printing of the Formulary was available in May. A more formal
 
bound edition, prepared with PAHO's support, was available in
 
July 1984. A year later, the first formal revision was underway
 
but had not been completed by the end of this study.
 

When the Formulary was first available and had been distributed
 
to prescribers throughout the country, CMS began to restrict its
 
ordering to "primarily" Formulary items. The computerized
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Figure 27
 

NEW OLD FORMULARY AVAIL, THERAP STRENGTH UNIT OF AV.UNIT AV. UNIT
 
NO. C.M.S. C.M.S. CODE SPEC. CODE GENERIC NAME OR ISSUE COS] 6/84 COST 6/85 

CODE CODE SIZE 

781 TAB 115 000115 C4691 F 36:88 diagnostic, proteinuria test 50's tab 13.7200 5.6993 
782 TAB 116 000116 C3701 F 36:26 diagnostic, blood glucose 25's tab 21.0501) 15.0150 
783 TAB 117 000117 C0511 H 08:38 clofazimine 100 sq tab 
784 TAB 1IB 00011B C2441 H 56:04 magnesium trisilicate 250 mg tab 0.0060 0.0118 
785 TAB 119 000119 C6344 H 08:16 isoGiazid/thiacetazone 100/50 mg tab 0.0083 0.0083 
786 TAB 120 000120 C F 28:18 haloperidol 5 mg tab 0.0400 0.09B6 
787 TAB 121 000121 CN F 40:12 calcium lactate 300mg tab 0.0065 0.0065 
786 TAB 122 000122 C6061 N 28:08 penicillamine 250 mg tab 0.8900 0.3669 
789 TAB 123 000123 C N 10:00 cyclophosphamide 25 ag tab 0.8400 0.8400 
790 TAB 124 000124 CIIB! H 24:08 metoprolol tartrate 50 m tab 0.4500 0.4491 
791 TAB 125 000125 C1462 S 28:12 carbasazepine 200 mg tab 0.4800 0.2117 
792 TAB 126 000126 C2671 S 68:04 fludrocartisone acetate 100 mcq tab 0.1400 0.1400 
793 TAB 127 000127 C0042 F O:O bepheniui hydroxynaphthoate 500 mq tab 0.0520 0.0520 
794 TAB 128 000128 C6351 F -20:04 ferrous sulphate 200 ,q tab 0.0030 0.0231 
795 TAB 129 000129 C3491 H BB:08 pyridoxine 50 sq tab 0.0907 
796 TAB 130 000130 C1932 F 36:8B diagnostic, ketonuria test 50's bott 7.7120 7.7120 
797 TAB 131 000131 C0501 F 08:36 nitrofurantoin 50 Gq tab 0.00BO 0.0073 
798 TAB 133 000133 C1162 F 24:08 hydrallazine 50 mq tab 0.0411 
/99 TAB 134 000134 C1693 F 28:1B thioridazine Hcl 50 mq tab 0.1114 
8)0 TAB 135 000135 C1694 F 28:18 thioridazine Hcl 100 no tab 0.2215 
801 TAB 136 000136 C1644 F 2B:I haloperidol 1.520 tab 0.2296 
8(2 TAB 13B 00013B C2011 F 40:12 potassium chloride 500mo tab 0.0071 
803 VAC 1 000621 C6481 F BO:12 vaccineBCG (dried) M.D vial 0.2100 4.4583 
804 VAC 2 000622 C6891 F 80:12 vaccine.diphtheria (toxoid) M.D vial 1.1950 1.1950 
805 VAC 3 000623 C3721 F BO:12 vaccinediphtheria/tetanus(toxnioid) M.D vial 0.9100 0,7449 
806 VAC 4 (00624 C3731 F 80:12 vaccine,diphtheriapertussin!tetatanus M.D vial 0.7060 0.9144 
807 VAC 5 000625 C3111 F 80:12 vaccine,measles,live,attenuated M.D vial 0.9000 0.9204 
808 VAC 6 000626 C4611 F 80:12 vaccine,poliosyelitis.oral 50 doses vial 2.9300 2.9300 
809 VAC 7 000627 C3101 F BO:12 vaccine,tetanus(toxoid)7.5el M.D vial 4.5900 5.7000 
810 VAC 8 000628 C3713 390:04 serus,diphtheria antitoxin 44f00,0 UI/el vial 28.5500 28.5500 
811 VAC 9 000629 C3093 F 0:04 serum,tetanus antitoxin 1500 U vial 0.0000 
812 VAC 10 000630 C3094 F 80:04 serum,tetanus antitoxin,5 ml 10000 U vial 5.5600 5.5600 
813 VAC It 000631 C3092 F 80:04 serum,tetanut antitoxin,10 ml 50000 U vial 18.0300 18.0300 
814 VAC 12 000632 C F 68:22 insulin soluble (beef) 100 U/ml vial 12.7700 26.6201 
815 VAC 13 000633 C2872 F 68:22 insulin(rapid)regular,MC(lOal) 100 U/ml vial 12.2050 14.2819 
816 VAC 14 000634 C2923 F 68:22 insulinflentv),zinc susp(lOml) beefIOOUI1 vial 14.2600 14.2600 
817 VAC 15 000635 C2922 F 68:22 insulinflente),zinc susp(lOml) porklOOU/ml vial 12.8700 34.6123 
BIB VAC 16 000636 C3777 F 36:84 tuberculin (PPD) 10 U/Im vial 2.7100 2.7100 
819 VAC 17 000637 C377B F# 36:84 tuberculin IPPD) 100 U/ml vial 2.7100 2.7100 
820 VAt IB 000638 C3779 F 36:84 tuberculin (PPD) IO00U/ml vial 2.7100 3.4275 
821 VAC 19 000639 C4611 F BO:12 vaccine,poliomyelitis,oral 20 doses vial 1.1700 1.3024 
822 VAt 20 000640 C4611 F 80:12 vaccine,poliomvelitisoral 10 doses vial 1.1800 1.0433 
823 VAC 21 000641 C F BO:12 Evans special diluent vial 8.3800 8.3800 
824 VAt 22 000642 C2961 F 68:22 insulin,isophane (NPH) 100 U/ml vial 16. BO0 16.9906 
825 VAC 2 000643 C F BO:12 vaccine,diphtheriai/tetanus(paed)d) M.D vial 0.9100 2.3314 
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inventory list was amended ,!ith the Formulary codes -- Caribbean
 
drug codes, therapeutic ce agory codes, and availability
 
specificati'zn codes. (See Figure 27 for a sample printout
 
showing these codes.) This permitted computer sorting by these
 
categories, facilitating any number of management analyses.
 

7 -omputer-generated price list of Formulary items was sent out
 
to districts, as well as a list of non-Formulary items still
 
currently in stock. When non-Formulary items were used up, CMS
 
did not reorder them, and when these items were requisitioned by
 
districts, the CMS Storekeeper wrote "non-Formulary item" on the
 
issue voucher. The 28 non-Formulary drugs that were on the
 
inventory list in FY 1983-84 had been reduced to six in FY
 
1984-85 and to zero by December 1985. By reducing the number of
 
drugs on the inventory list, the Formulary development process
 
greatly supported management efficiencies and the RDF itself.
 

At the end of the study, researchers carried out a survey of
 
district-level pharmacists, doctors, and nurses. In this survey
 
all seven district medical officers reported having a copy of
 
the Dominica Formulary, and five gave specific examples of ways
 
in which they found it useful. (The complete survey results
 
addressing this and other issues are included in Annex 5.)
 

c. Reorganization of the inventory list
 

The RDF inventory list consisted of all pharmaceuticals and
 
medical and surgical supplies procured by and stored at CMS, as
 
noted in an earlier section. Basic to any standardization of
 
materials management systems and procedures within CMS and
 
throughout the supply system was a standard, consistent, and
 
reasonable organization of this list.
 

The pre-existing list was organized by form of presentation of
 
the item, as follows:
 

TAB - tablets
 
ANT - antibiotics
 
INJ - injections
 
LOS - A - liquids, ointments, salves (internal use)
 
LOS - B - liquids, ointments, salves (external use)
 
POW - powders
 
DD - dangerous drugs
 
VAC - vaccines, serums
 
IVS - IV solutions
 
SUT - catgut
 
SYR - syringes, needles
 
SUR - surgicals (appliances)
 
COT - surgical dressings
 
SUN - sundries
 

Within these categories, items were ordered alphabetically and
 
then numbered; a specific number of slots were left open within
 
each category to anticipate new items, but the entire list was
 
ordered and numbered in a single numerical sequence. Items were
 
stored physically in this same order on CMS shelves.
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In December 1984, as changes in procedures in major finance and
 
materials management systems were stabilizing, an MSH consultant
 
and the Supplies Management Officer discussed together a
 
possible reorganization of the inventory list. The CMS coding
 
system was no longer adequate, as the numbering system had
 
broken down with the addition of new items. A reorganization

would have most influence on the Kardex system and, as it was
 
time to reprint Kardex cards, the issue had become more.
 
critical. There would also be possible implications for SIVs if
 
the decision were taken, as had been discussed, to preprint them
 
with the items used at the district level, and possibly for the
 
arrangement of shelf storage.
 

A number of options were identified: The new Formulary, for
 
example, offered Caribbean drug codes and therapeutic categories
 
as possible systems for organization. The Supplies Management

Officer expressed interest in waiting for the new Eastern
 
Caribbean Regional Pharmaceuticals Management Project to get

underway in order to avoid the need for two separate

transitions. In June 1985, however, new Kardex cards were
 
introduced, and the SMO decided to use the occasion to make an
 
intermediate change in the CMS codes. The drug and supply

categories were left the same, but it was decided to begin each
 
category with 1, so that no matter how many items might be
 
added, the categories would not overlap one another. To
 
facilitate research and management analyses using documents
 
carrying the old codes, both old and new CMS codes for each item
 
were kept on the computer lists. (See Figure 27.)
 

By the end of the study, the Eastern Caribbean Regional

Pharmaceuticals Management Project was just getting underway.

Whether this project will encourage adoption of a regionally
 
standardized coding system, and what that system might be, are
 
as yet unknown. Any further reorganization will pise another
 
operational problem for Dominica in making the transition.
 

Testing of Selection submodel
 

At the end of the study, the Selection submodel was a feasible
 
and reasonably effective component of the RDF mod:..l, although

continued disbursements from the Fund for non-RDF items made it
 
less than optimally effective in limiting the scope of the RDF.
 
Inefficiencies continued with a number of "never-used" items on
 
the inventory list, and with some confusion about what coding
 
system would be ultimately adopted, but both of these issues
 
were being addressed.
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4. Procurement
 

Procurement was considered an important comporLant of the RDF
 
system model, as it is a key element of effective and efficient
 
materials management. And the management of the Fund's material
 
assets -- the drugs and medical supplies -- determines whether
 
and at what cost they are a'ailable to meet the health needs of
 
the population. In order for the Fund to continue to revolve on
 
a smooth and reliable basis, drugs and medical supplies need to
 
be procured on a regular schedule.
 

A procurement system was pre-existing in Dominica at the time
 
the Government decided to institute a revolving drug fund. The
 
original Storekeeper, who had had approximately forty years'
 
experience at Central Medical Stores (and who retired soon after
 
this study got underway), had developed a set of fairly
 
consistent procurement procedures. He placed annual orders,
 
usually in July or August, from a fixed set of approximately 37
 
well-known firms. He was acquainted with these firms through
 
either their listings in CARICOM's "Pooled Procurement Summary
 
of Quotations," price lists he received by mail, or visits from
 
company representatives. He selected suppliers for individual
 
items by comparing prices, but commented to researchers that he
 
didn't buy from any company that required a Letter of Credit,
 
even if its price was the lowest. He mentioned having problems
 
with quality, and for that reason preferred brand-name items.
 
While these procedures proved themselves somewhat "effective" in
 
making supplies available in the system, they were sub-optimal
 
as attested to by the shortages within Central Medical Stores
 
and by the frequency of -- ard. in fact reliance on -- emergency
 
shipments from high-cost distributors in Barbados.
 

The objective of operations research in this component was to
 
refine the existing procutment system to make it more effective
 
and efficient in supporting the larger RDF system. An effective
 
and efficient procurement system would accomplish the following
 
objectives (Managing Drug Supply, MSH, 1981):
 

" assure prompt and dependable delivery of drugs;
 
" acquire needed supplies as inexpensively as possible;
 
" obtain supplies which meet reasonable quality standards;
 
" accommodate increased demand during epidemics and other
 

emergencies;
 
• distribute the workload as evenly as possible throughout
 

the year.
 

A review of the weaknesses and inefficiencies of Dominica's
 
procurement system suggested that major efforts needed to be
 
directed ward improving the reliability of supply and
 
decreasing unit costs paid. Over the period of the study,
 
operations research has assisted in identifying mechanisms for
 
making the necessary changes in procurement practices, in
 
managing those changes, and in documenting the results.
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The operational issues that were addressed could be presented in
 
a number of frameworks, as they are all related and
 
interacting. They are presented here in a structure that
 
follows the major procurement themes in Managing Drug Supply and
 
felt most logical to the researchers.
 

* What purchvsing model to follow
 
" Obtaining better purchase prices
 
* Supplier contracts
 
" Port clearing
 

a. What Rurchasing model to follow
 

The purchasing model that was in use before this study began had
 
been annual purchasing. For a number of reasons including the
 
unavailability of accurate annual consumption data and the
 
difficulty in obtaining the necessary funds from the Treasury

when needed, this system resulted in frequent shortages of
 
essential items which in turn required small emergency orders
 
from expensive distributors who could provide supplies promptly.
 

Increasing attention was being given to remedying this situation
 
during the first year of this study. While researchers were
 
focusing their primary efforts on finance and MIS issues, they

did assist the staff of Central Medical Stores in calculating

consumption figures for each individual item over the past

twelve months in order to estimate needs for the future. Once
 
the RDF had been set up, offering much greater liquidity for
 
drug purchase, the Chi'2 Pharmacist was placing.large orders for
 
the first time with new generic suppliers.
 

By May 1984 most of these new large orders had been received,
 
and CMS was well stocked. Attention then turned to the planning

of future procurements so that stock levels, and thus service
 
levels, would be maintained. The operational issue that arose
 
was what would be the most appropriate purchasing model for
 
Dominica.
 

Well-known inventory management principles suggested two
 
alternative purchasing schedules -- periodic and perpetual.
 
Under periodic purchasing, stock levels are reviewed and orders
 
are placed on a periodic basis, often every three months or six
 
months. The quantities ordered depend on how much of each item
 
is needed up to a predetermined maximum inventory level. Under
 
perpetual purchasing, the inventory level of each item is
 
reviewed at least weekly, and whenever the stock level falls
 
below a predetermined point -- the reorder level -- an order for
 
a standard quantity is initiated. Both systems have advantages

and disadvantages, and the choice in a given circumstance
 
depends on a number of factors which are described in detail in
 
ManaQing Drug Supply.
 

Briefly, under the periodic system, there is the risk that stock
 
levels can fall to dangerously low levels, particularly when
 
consumption data are weak or consumption patterns are changing.
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Furthermore, periodic purchasing creates an uneven workload
 
situation, as the staff responsible for placing orders are very
 
busy at some times and have very little to do at other times.
 
The perpetual system which, in theory, is more precise and more
 
efficient, relies on a good information system with inventory
 
records accurate and up to date.
 

The researchers used simple heuristic techniques to suggest the
 
most reasonable system for Dominica. Given the staff available
 
at CMS, the quality of the information system, and the
 
probability that consumption patterns would change as supplies
 
became more available, they suggested a modified optional
 
replenishment system. Specified reorder levels for each item
 
would be checked at pre-determined reorder intervals; but in
 
addition minimum stock levels would be set as a secondary
 
control point, to be monitored between the formal review
 
periods.
 

The newly acquired microcomputer in July 1984 was a big help in
 
calculating monthly consumption figures which were needed for
 
establishing minimum stock and reorder levels for each item.
 
(Stock levels are best defined in terms of numbers of months of
 
consumption.) Every inventory item was entered into the
 
computer, as well as its beginning and ending stock level and
 
receipts over the past fiscal year, in order to determine its
 
average monthly usage for that year. Researchers suggested that
 
reorder levels be set at six months (assuming two months' safety
 
stock and four months' lead time for resupply), and that each
 
time an order was pl~ced six months' worth be ordered. It was
 
suggested that the :rder level for each item be recorded on
 
the Kardex. At the o,.d of each month the reorder level should
 
be compared to the current balance for each item and a list
 
developed of the items that needed to be reordered. These
 
reorder level and reorder quantity decisions were made without
 
accurate and complete data on either consumption or lead times,
 
but were based on past experiences with supply systems in other
 
countries. It was suggested that monthly consumption figures,
 
and thus reorder levels, be recalculated every three months, and
 
that supplier lead times be monitored.
 

The first 3ystematic plan for a major procurement was made in
 
August 1984, once the complete inventory list was on computer.
 
Current stock levels were converted into months of consumption,
 
and the list was sorted by the number of months of consumption
 
on hand: it ranged from zero to well over two hundred (or well
 
over ten years' worth of stock on hand)! Items with six months
 
on hand were at their reorder level and needed an order to be
 
placed for six m9nths' worth. Those with five months on hand
 
needed six months plus one month, or seven months' worth to be
 
ordered, and so on. The quantities to be ordered and the value
 
of each (using the current average unit cost) was easily
 
calculated by com-uter, and indicated the need for an immediate
 
order of 300 items out of a total of 763, for a total value of
 
EC$491,000! (See sample printout of Reorder file in Figure 28.)
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By the next visit of MSH researchers, many purchase orders had
 
been placed to remedy the shortages that had been identified.
 
The Supplies Management Officer and Chief Pharmacist reported
 
that the computer analysis had been useful mostly as a
 
guideline, but that reorder levels and reorder quantities had
 
been adjusted for individual items based on experience and
 
professional judgment about expected consumption. The computer
 
analysis had been based on past consumption rates, which in many
 
cases would have been significantly higher if stocks had been
 
available. Other computer runs were done, and some changes made
 
in monthly consumption figures for somq items and thus in
 
reorder levels.
 

Regrettably, this procurement system was not kept up.
 
Up-to-date stock level information was not introduced iK~o the
 
computer on a quarterly basis, as required for a quarterly
 
recalculation of monthly consumption figures. The Chief
 
Pharmacist who had assumed the major responsibility for placing
 
orders was on leave in January 1985 and then became preoccupied
 
with setting up more elaborate computer files. Meanwhile, few
 
purchase orders were placed until late spring, and the stockout
 
rate remained unacceptably high -- 25.4% of all items and 20.4%
 
of all first-line drugs (i.e. for primary health care at the
 
district level) by June 1985 -- substantially higher than the
 
year before!
 

With a Research Associate present in Dominica in the summer of
 
1985, detailed data.on the lead times of various suppliers were
 
collected. The intent was that these figures could be added to
 
the computer file and used to calculate more precise reorder
 
levels (safety stock + lead time) for different items depending
 
on their suppliers. Lead times ranged from 1.0 - 8.6 months,
 
with an average of 2.9 months. (See Figures 29 and 30.)
 

A further study found, however, that the length of time between
 
the posting of a purchase order to a supplier and receipt of the
 
shipment was not a complete measure of lead time. Data were
 
collected on tue length of time between the initial preparation
 
of the purchase order at CMS and the time it was posted. They
 
showed that purchase orders spent an average of 4.1 days at the
 
Ministry of Health waiting to be approved and signed by the
 
Permanent Secretary, and an average of 2.2 days between the time
 
they were approved and the time they were returned to CMS for
 
posting. It was concluded that this processing time must also
 
be considered when calculating lead times in order to determine
 
when orders should be initiated. Hence, as long as purchase
 
orders need to be approved by the Permanent Secretary, lead
 
times should be revised upwards by 6.3 days, or approximately
 
one week.
 

Although the necessary systems and procedures are available and
 
accessible to staff at Central Medical Stores, they will be of
 
no use in improving the procurement system unless they are
 
followed. By the end of this study there were still too many
 
stockouts, signifying that the modified optional replenishment
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Figure 29
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procurement system that had been selected as the most
 
appropriate model for Dominica was still ineffective in
 
maintaining an uninterrupted supply. (See Section B,5. on
 
Warehouse/Inventory Management for a more detailed discussion of
 
stockouts.)
 

b. Obtaining better purchase prices
 

The goal of obtaining pharmaceutical and medical supplies at
 
low&r cost was stated as an early objective of this study -- as
 
one means of decreasing the financial burden on the Government.
 
It became a more focal issue once the Government had decided to
 
postpone consumer cost-sharing. With the Government still
 
financing 100% of the drugs and supplies that were to be
 
provided to patients, greater emphasis was placed on realizing
 
some savings through more efficient procurement. This objective
 
was stated repeatedly by the Minister of Health and the Health
 
Services Coordinator.
 

Well aware of the frenquent small orders and high prices paid for
 
drugs and supplies, Government officials expressed particular

interest from the start in obtaining better purchase prices. It
 
was felt that that could be achieved by making efforts to buy in
 
bulk -- the liquidity provided by the revolving drug fund would
 
facilitate that -- and to move to lower cost by high quality

generic suppliers. In fact, the Minister and Health Services
 
Coordinator returned from a trip to the World Health Assembly in
 
Geneva in May 1983 with the names of several new suppliers to
 
try -- specifically, IMPAS and Mission Pharma,
 

The researchers asaisted in July 1983 with the cocting of all
 
items held in,inventory in order to establish baseline data on
 
the unit costs that were being paid for drugs and supplies.

(Costing was requ.ired for implementation of the MIS/Accounting
 
System; the procedure that was followed is described in that
 
section.) An initial study was undertaken to analyze potential
 
cost savings through selection of lower priced suppliers.
 
Following b.:oad guidelines for ABC Analysis as discussed in
 
Managin. Drug Supply (MSH, 1981), the amount spent annually on
 
each item (of tablets and antibiotics) was calculated by

multiplying estimated annual consumption, from Kardex data, by

unit cost for each item. The items were then ordered in
 
decreasing order of total cost. Then, for each item for which
 
more than EC$1,000 was spent, researchers investigated other
 
supply sources, mainly by comparing catalogues, ti find one that
 
provided that item at a lower unit price. That supplier's unit
 
price was used to calculate an alternative lower total cost for
 
that item.
 

Preliminary results (included in the Technical Progress Report

for July/August 1983 in Annex 3) showed a potential 26.4%
 
savings available for tablets, and 33% for antibiotics. These
 
resullts were discussed in detail with the Health Services
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Coordinator and with the Supplies Management Officer, and gave
 
increased impetus to the search for lower cost supply sources.
 

Several bulk orders, primarily for high expenditure items from
 
this preliminary study, were placed with the new geieric
 
suppliers in the months that followed. By July 1984 researchers
 
were able to report to the Prime Minister that these
 
procurements had contributed a savings of about EC$43,500 or
 
about 6% of the value of the previous year's procurements. About
 
EC$37,000, or most of that savings, was attributable to about 15
 
items which were some of the highest expenditure items held in
 
inventory. Unit costs on individual items had been reduced in
 
some cases up to six-fold. (The July 1983 presentation made to
 
the Prime Minister and her Cabinet is included in Annex 2.)
 

It was noted that the newly acquired computer would make ABC
 
Analyses very easy to perform. The sample printout shown in
 
Figure 31 is the first page of an ABC computer sort, prepared in
 
July 1984, showing the highest expenditure items for the
 
previous fiscal year; the items for which a lower cost supplier
 
had been identified are checked.
 

Also in July 1984, a supply registry system was set up in
 
Central Medical Stores, with a card for each item, on which
 
would be recorded historical information on past and all future
 
purchases from different suppliers and their unit costs.
 

In July 1985, another ABC Analysis was carried out to identify
 
the highest expenditure items in FY84-85. Detailed price
 
histories were traced and analyzed for the A-class highest
 
expenditure items, i.e., the top 39 items that made up 50% of
 
the value of consumption. For these items, prices that had been
 
paid between January 1984, when the first shipments from
 
nonprofit generic suppliers were being received, and July 1985,
 
were compared.
 

Of the 39 highest expenditure items:
 

* 17 items (44%) showed price differences of one and a half
 
times or more;
 

* 13 items (33%) showed price differences of two times or
 
more;
 

* 8 items (20%) showed differences of three times or more;
 
* 6 items (15%) showed differences of five times or more;
 
* 2 items (5%) showed fluctuations of ten times or more.
 

Most of the price differentials were attributed to changes in
 
supplier, only a few to favorable exchange rates.
 

While these findings are impressive, they are counterbalanced by
 
the continuing need for emergency shipments at higher prices.
 
The first time each new supplier was used, its lead time had to
 
be estimated, and it was not uncommon for C!4S supplies to reach
 
dangerously low levels or even to be stocked out before the new
 
shipments arrived. To respond to these situations, CMS was
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---------------------------------------------------------------------------------------------------------------

Figure 31
 

CONSUMPTION FY 83-84 ABC ANALYSIS trup 220/841
 

DOn. UNIT STOCK ON RECEIPTS STOCk ON USA6E TOTAL MONTHS
 
NO. FORM CODE GENERIC NAME STRENGTH FORM COST 1/7/83 83/84 30/6i84 83/84 COST INSTOCK
 

138 000207 erythromycin estolate 125 aoSol susp 34.3870 40 75 42 73 2510.25 .12.0 
336 000528 jeyes fluid (zotal) los.b 19.3400 343 0 215 128 2475.52 12.0 
543 000764 W773 (chromsici sut 28.4500 260 9 184 85 2418.25 12.0 
681 000901 bandage cotton cot 0.5700 110 7200 3072 4238 2415.66 11.0 
152 000221 penicillin V 125 eqGSl susp 1.8100 1363 0 58 1305 2362.05 12.0 
533 000754 W666 (silk) S/0 sut 17.4800 222 0 90 132 2307.36 12.0 
647 000802 syringes disposable Ii cc syr 0.6000 3839 0 0 3839 2303.40 6.0 
146 V000215 benzathine penicillin 2.4 MU inj 0.6800 2377 2628 1626 3379 2297.72 12.0 
191 000329 hydrocortisone 10(. eg/amo inj 2.3500 2170 0 1200 970 2279.50 12.0 
539 000760 W758 (chromic) 0 sut 26.85C0 128 2 46 84 2255.40 12.0 
651 000806 needle disposable 230 syr 0.0910 28148 42000 45500 24648 2242.97 12.0 
26 /000026 chlorpropamade 250 sq tab 0.0260 18000 83000 18000 83000 2158.00 9.0 

544 000765 M775 (silk) 2/( sut 19.1200 263 0 154 !09 2084.08 12.0 
689 000909 bandage elastocrepe 7.5 cm x 4.5 a cot 3.2600 0 960 322 638 2079.88 11.0 
695 000915 zinc oxide plaster (paragons 5 ce I 5 e cot 3.3900 U 864 260 604 2047.56 11.0 
141 000210 streptomycin I a inj 0.3500 48860 100 43120 5840 2044.00 12.0 
289 000445 tedral elixir los.a 16.790( 91 140 110 121 2031.59 12.0 
93 /000093 propanolol 40 eq tab o.0200 12850 87000 48500 101350 2027.00 10.5 

702 000922 op-tulle (paraffin) 10 co * 1)cm cot L.9800 '5,o , 249 507 2017.86 12.0 
151 1000220 penicillin V 250 eq tab u.0400 21001) 360)0 ;000 50000 2000.00 10.0 
648 )00803 syringes disposable cc syr 1.180 Z65(, ) 1000 1650 1947.00 12.0 
541 000762 W765 (chromic) " sut 2q.6600 164 ,8 66 1917.96 12.0 
650 000805 needle disposable ,5q syr '.1200 ;775 Z5 .1751) 15950 914.00 12.0 
471 000635 insulin zinc monotard (pork! vac 12.876( .95 1'.4a 1879.02 12.0 
144 
286 

'/000213 ampicillin
000442 salbutamol elixir 

,)v eg ini 
los.a 

..!031,
11.7400 

!7-.5v 
5 ,. 4 

322 
154 

1812.86 
1807.96 

12.0 
12.0 

142 V000211 tetracycline Hcl 250 fg cao ).1)280 :,. .,., .1450C o3400 175.210 9.0 
688 000908 bandage elastocrepe asst. cot !.50)0 -4 ;71 .56 e: 1692.50 12. ( 
273 000428 re-hydration salts los.a ).1300 a75 I(.'50 i29 1680.25 12.0 
157 000226 griseofulvin 500 eq tab 0.2200 3Q00 ( 15'1 7500 1650.00 12.0 
135 000204 chlorasphenicol . q in) 0.700o !89 .5,. I). 237 1587.96 11.0 
105 -/000105 co-trisexazole 480 eq tab 0.0510 790,, 140t "(oli00o1530.00 10.5 
690 000910 bandage e!astocrepe 15 co x 4.5 m cot 6.3300 U 14 U 240 1519.20 10.0 
1&3 000123 cyclophospha09de 25 eq tab 1).8400 0c; u 20) 1800 1512.00 12.6 
672 000826 syringe tuberculin disposable I cc syr 0).2670 1) lovO 10470 5530 1476.51 11.5 
181 000319 dimehydrate 50 eq/el inj 6.5300 105 120 214 1462.72 10.0 
316 0004/7 nystatin cream los.b 4.3400 127 400 192 335 1453.90 12.0 
334 000514 ethylchloride spray los.b 8.1400 115 100 40 175 1424.50 12.0 
540 000761 W762 (chromic) I sut 28.4500 118 1 69 50 1422.50 12.0 
225 /000362 thioptmtone sodium Igivial inj 1.0800 940 1500 1150 1290 1393.20 12.0 
173 000311 chlorpromazine 5') eq/mI inj 0.3700 6230 898 3450 3678 1360.86 12.0 
84 000084 potassium chloride 600 eq tab 0.0270 5500 50500 6500 49500 1336.50 12.0 
76 1000076 paracetamal 500 eq tab 0.0110 55000 83000 18000 120000 1320.00 7.5 
74 000074 norethisterone 5eq tab 0.5400 3000 0 600 2400 1296.00 12.0 

15 000227 nystatin .5Mu tab 0.1920 6800 5000 5100 6700 1286.40 12.0 
343 000536 framygen eye drops los.b 9.1000 144 0 3 141 1283.10 12,) 
49 000049 furqsemide 4t eq tab 0.0130 97250 o0oo 5000 98250 1277.25 1:.o 
103 000103 stilboestrol 50(- mcg tab 0.1300 23000 0 13200 9600 1274.00 1..j 

3 P/000003 acetylsalicylic acid 300 eq tab 0.0060 207500 100000 101500 206000 1236.00 12.0 
8 000008 amitryptiline 215eq tab 0.0270 93000 0 48000 45000 1215.00 12.0 

148 000217 cloxacillin ,So eq cap 0.1030 6300 6450 1000 11750 1210.25 12.v 
145 v/000214 aspicillin 125 eq, 51 susp 1.6200 6 2721 I9j 734 1189.08 .0 
275 006431 multivitamin syrup # iron Ios.a 15.2500 42 0 10 26 1176.50) 12. 
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forced to place emergency orders for small quantities with the
 
familiar and dependable but very expensive suppliers nearby.
 
These trends continued toward the end of the study. Figure 32
 
shows the relative proportions of total purchases from each of
 
four categories of suppliers for FY83-84, FY84-85, and the first
 
half of FY85-86. While there was a steady increase in the
 
relative share of purchases from non-profit generic distributors
 
(e.g. ECHO, IMPAS, Mission Pharma), and purchases from
 
manufacturers had dropped by fully half, the share from
 
for-profit distributors (most nctably a few located on Barbados)
 
had grown to nearly 50% of all purchases by December 1985!
 
(Detailed data on receipts from all suppliers between July 1983
 
and December 1985 ace included in Annex 4.)
 

Figure 32 

FY83-84 FY84-85 FY85-86 

A 16.22% 19.17% 24.20% 

B 15.04% 11.21% 7.17% 

C 46.75% 24.87% 22.56% 

D 22.00% 44.7!% 46.07% 

KEY: 	A - Nonprofit/Generic/Distributor
 
B - Forprofit/Generic/Manufacturer
 
C - Forprofit/Brandname/Manufacturer
 
D - Forprofit/Generic & Brandname Distributor
 

This trend -- of significant advances accompanied by frequent
 
setbacks -- is equally evident in the changing average value of
 
receipts between July 1984 and December 1985. These data
 
suggest a slight but definite trend, in spite of the
 
intermittent lapses, toward bulk orders. (See Figure 33.)
 

On the last visit of MSH researchers to Dominica in March 1985,
 
a brief analysis was undertaken to determine whether the overall
 
trend -- given the large orders from non-profit generic
 
suppliers and the continuing emergency orders -- was toward
 
lower purchase prices. Researchers costed a "market basket" of
 
drugs and supplies (determined by eliminating any items with
 
miosing data points from the CMS inventory list) using CMS
 
average unit costs at six different time periods. When a 4%
 
inflation rate was assumed, the cost of this market basket of
 
goods was EC$12,000 lower in December 1985 than in June 1984.
 
(See 	Figure 34.)
 

Researchers conclude that this progress is very promising. As
 
consumption rates stabilize, and as better data become available
 
on supplier lead times, more reliable procurement planning will
 
be possible. The need for emergency shipments should continue
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Figure 33 
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FIGURE 34
 

CHANGING VALUE OF 4MARKET BASKET" OF DRUGS/SUPPLIES
 

WITH CHANGING UNIT COSTS
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to decrease, and unit cost savings achieved through the
 
non-profit generic suppliers should have an increasing impact.
 

c. Supplier contracts
 

The efforts-to improve procurement planning and to locate lower
 
cost suppliers prompted greater interest among Ministry

officials and particularly the Supplies Management Officer in
 
assuring the quality of products purchased. CMS had
 
occasionally received damaged or expired goods but had not
 
always been confident in its rights to return them. (In another
 
instance, due to an error that had been made on a purchase

order, ten times the desired quantity of streptomycin had been
 
received and not returned; this ultimately was a significant
 
financial loss for the revolving fund.)
 

In mid-1984, once the major RDF systems -- Finance and
 
MIS/Accounting System -- were set up and functioning

satisfactorily, attention turned to this matter. Researchers
 
suggested that more detailed procurement specifications be
 
printed on purchase orders, e.g., specification of expiry date,

packaging, notification of delivery, and guarantees of quality.

A set of sample contract terms, based on those used by the
 
Barbados Drug Service, were prepared which could be adapted for
 
Dominica and submitted to suppliers with purchase orders.
 
(These sample contract terms are inluded in Annex 3.) The
 
Supplies Management Officer picked up another sample purchase

order which included contract terms on a trip to the United
 
States, one used by a U.S. hospital. However, by the end of the
 
study, contract terms were still not being specified in
 
Dominica's drug orders.
 

d. Port-clearinQ
 

In the drug supply system that existed before the Government
 
decided to implement an RDF, drugs and medical supplies arrived
 
at the port and often spent up to eight weeks there before being

cleared. In fact, in July 1983, drugs and supplies valued at
 
EC$153,287 were being held at the port; this represented 19% of
 
the value of all payments for drugs and medical supplies in the
 
previous fiscal year. These problems were due to administrative
 
delays and often cash flow problems within the Treasury; money
 
was simply not available to pay suppliers promptly, and thus
 
supplies were not released. The fact that suppliers were
 
requiring payment before goods were released was probably due to
 
Dominica's poor track record in making prompt payments. The
 
Ministry was caught in an unfortunate cycle. The consequences

of this were not only unavailability of supplies that were
 
planned for and needed, but also increased storage fees at the
 
port, and reduced shelf life of drugs once they were received,
 
as they were nearer their expiry dates. At the same time,
 
suppliers who-were paid late became less and less willing to
 
offer favorable terms in the future.
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One expectation of the RDF was 'that there would always be
 
sufficient funds in liquid form to pay suppliers and clear
 
supplies promptly. Over the period of this study, data were
 
collected to determine whether, in fact, this was happening.
 

The value of rent fees charged at the port was considered one
 
good indicator of rapid port-clearing; the longer supplies were
 
held at the port, the higher the rent fees. Because rent was
 
lumped with handling fees (called tailgate fees) in the port's
 
billing and record-keeping system, researchers looked at the
 
value of rent and tailgate fees over the life of the study.
 
While they averaged EC$616 per month in FY82-83 before the Fund
 
was set up, they dropped to EC$266 per month in FY83-84, to
 
EC$137 per month in FY84-85, and EC$104 per month in the first
 
six months of FY85-86! This indicates remarkable improvements
 
in the effectiveness and efficiency of port clearing.
 

Nonetheless, as discussed in Section III.B.l. on Finance, the
 
Fund's cash balarce was very low toward the end of FY84-85 and
 
throughout the first half of FY85-86. With EC$100,000 tied up
 
in a Certificate of Deposit, it was not uncommon for the liquid
 
cash balance to be nearly zero. This, naturally, has delayed
 
supplier payments, and, for those suppliers requiring payment
 
before goods are released, it has delayed port clearing as well.
 

Delays experienced in clearing suplies from the port are a
 
reversion to pre-RDF problems. If the RDF is not providing
 
sufficient liquidity for prompt payments, one of its most
 
important benefits is not being realized. This is a problem
 
that the Ministry must address as soon as possible.
 

TestinQ of Procurement submodel
 

At the end of the study, researchers believe that the
 
Procurement submodel is feasible, and also somewhat effective
 
and efficient in supporting RDF goals. The modified optional
 
replenishment purchasing model has not yet proved itself to be
 
workable in the Dominica context, but remarkable progress has
 
been made in moving toward bulk orders from non-profit generic
 
distributors and in expediting port clearing. Continuing
 
problems have to do with the difficulty in accurately estimating
 
order quantities, due to the unreliability of past consumption
 
figures for forecasting demand, the unavailability, until
 
recently, of accurate supplier lead time data, the failure to
 
establish contract terms with suppliers, and a low cash balance
 
in the RDF, delaying supplier payments.
 

Resolution of these problems will require continuing focused
 
attention from Ministry officials. Until the Procurement
 
submodel is more consistently effective in making supplies
 
available, researchers believe that it is unrealistic that a
 
Phase II RDF incorporating drug charges will be acceptable to
 
consumers.
 

-97



5. Warehouse/Inventory Management
 

Warehouse and inventory management is an important element of
 
the materials management in a revolving drug fund. In order for
 
a constant and reliable supply of goods to be available, they
 
must be not only procured but also stored properly and must flow
 
through the system smoothly reaching users before they are
 
axpired. In an ideal warehouse and inventory management system,
 
materials are stored in a well organized manner in the warehouse
 
and remain on the shelves for a consistent period of time, as
 
safety stock and then as working stock, and finally are
 
distributed.
 

In the pre-existing drug supply system in Dominica, the system
 
of warehouse and inventory management was functioning, but not
 
as effectively and efficiently as it might have been. The
 
warehouse was badly in need of repair, shelves were overcrowded
 
and somewhat disorganized, the first-in-first-out (FIFO) system
 
was not strictly observed, there were stockouts of some items
 
and overstocks of others, and there were more than a few expired
 
items. One objective of this study was to develop procedures
 
which would make this system more effective and efficient, and,
 
if possible, to define optimal minimum and maximum stock levels
 
for CMS.
 

This was not one of the study components that received priority
 
attention; however, once the major systems of Finance, MIS, and
 
then Procurement were underway, attention naturally turned to
 
warehouse and inventory management issues. The new cost
 
accounting procedures underscored the importance of careful
 
materials accounting and of stock rotation, with greater
 
attention to expiry dates. The Government took new interest in
 
the physical conditions of CMS and undertook major repairs in
 
the spring of 1984. Broken louver windows were replaced,
 
dropped ceilings were put in, an air conditioner was installed
 
in the room with antibiotics, all interior walls were painted,
 
and new divider walls were constructed to close off and separate
 
office space. In addition, an extension to CMS was planned.
 
(This extension was finally completed in the late spring of
 
1985.)
 

Researchers assisted the Ministry in making improvements in
 
warehouse and inventory management procedures, first at the
 
central level, and later within the pharmacies of peripheral
 
facilities and district health centers.
 

The major operational issues that were addressed during this
 
study and which are discussed in the following pages are as
 
follows:
 

* Implementing the use of Bin Cards
 
*e Decreasing stockouts
 
" Decreasing overstocks
 
" Stock rotation and the management of expiry dates
 
* Introducing inventory management procedures at the
 

district level
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a. Implementing the use of Bin Cards
 

When researchers first visited Central Medical Stores in May and
 
again in July 1983, Bin Cards were being maintained but at the
 
desk of the current Storekeeper and not on the shelves. The
 
Storekeeper, however, was well aware of appropriate warehouse
 
management practice, and by January 1984 the Bin Cards had been
 
placed on the shelves and were up to date. Researchers conclude
 
that the increased attention to the supply system as a whole was
 
a motivating factor. The Bin Cards have remained on the shelves
 
and have been well maintained throughout the period of this
 
study.
 

b. Decreasing stockouts
 

One of the most important measures of the effectiveness of a
 
drug and supply distribution system is its ability to maintain
 
stock levels to meet demand. Conversely, the frequency or rate
 
of stockouts is a measure of ineffectiveness of the supply
 
system. As early as the first visit of MSH researchers to
 
Dominica in May 1983, the Minister of Health mentioned that
 
decreasing stockouts and thus improving service delivery was
 
very important to the Government. This was especially
 
significant since the Government would be facing elections
 
within two years, and the provision of health services would be
 
an important issue.
 

Researchers proposed that the stockout rate was dependent on two
 
variables, as follows:
 

Stockouts - f(order not placed; order placed but not received)
 

The latter can be due to a miscalculation of supplier lead times
 
or to delays in port-clearing; both of these are procurement
 
issues and were discussed in the Procurement section.
 

The failure to place an order, however, while inextricably
 
intertwined with procurement practices, is not wholly a
 
procurement issue. In a perpetual or modified optional
 
replenishment procurement system (see Procurement Section), it
 
is the inventory management practices which determine whether
 
low stock levels are identified and which trigger reorders.
 

Bin Cards were on the shelves of Central Medical Stores by
 
January 1984 to assist in the identification of low stock levels
 
and impending stockouts, but no procedure existed for reporting
 
low stock levelsor for placing new orders. In July 1984
 
researchers suggested a preliminary model for inventory
 
management based on conventional inventory management principles
 
and experiences in other countries. It was suggested that
 
safety stock levels be set at two months' usage within CMS, and
 
reorder levels set at six months. (This was discussed in
 
greater detail in the Procurement Section.) It was suggested,
 
and the Supplies Management Officer agreed, that both the
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Warehouseman, as he was placing items on or taking items off the
 
shelves, and the Clerk, as she was making entries in the Kardex,
 
would watch the reorder level and report the items that needed
 
to be reordered. But this procedure was never fully
 
implemented.
 

Researchers had estimated the stockout rate at CMS at
 
approximately 30% when they set up the RDF accounting system in
 
January/February 1984. There were stockouts of paracetamol,
 
tetracycline, methyldopa, chlorpropamide, and catheters, and
 
aspirin and ampicillin were in low supply. But by June 1984,
 
following receipt of the first large orders placed with
 
non-profit generic suppliers in Europe, the stockout rate was
 
measured at 10.8% of all items, 10.4% of all drugs, and 8.6% of
 
all "first-line drugs," those drugs used primarily for primary
 
health care delivery at the district level -- for a 90% service
 
level. In the 18 months that followed, however, stockouts
 
within CMS increased dramatically, as shown in Figure 35 -- to
 
over 25% of first-line drugs! This was the period during which
 
improved procurement and inventory management procedures needed
 
to be not only initiated, but also maintained, and they were
 
not.
 

Figure 35
 

STOCKOUT RATES AT CMS
 

12/31/83 6/30/84 6/30/85 12/31/85
 

% of all
 
drugs/supplies 30% 10.8% 25.4% 23.8%
 
out-of-stock
 

% of all
 
drugs 30% 10.4% 24.6% 25.6%
 
out-of-stock
 

%of all
 
first-line 30% 8.6% 20.4% 25.2%
 
drugs
 
out-of-stock
 

Over a six month period in FY84-85, researchers undertook a
 
study to compare what districts and health facilities
 
requisitioned from CMS to what they actually received, as a
 
measure of CMS service level. As shown in Figure 36, CMS was
 
providing 74.7% of what these facilities were requisitioning.
 
While this is undoubtedly a crude measure, since facilities
 
continued to requisition items they had not received the
 
previous month, it emphasizes that CMS performance was much less
 
than optimal.' In fact, this figure corresponds as expected to
 
the stockout rate of 25.4% found at CMS.
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Figure 36
 

COMPARISON OF REQUISITIONS AND ISSUES
 

TOTAL TOTAL ISSUES AS 
VALUE OF VALUE OF X OF 

MONTH REQUISITIONS 
(ECS) 

ISSUES 
(ECS) 

REQUISITIONS 

December, 1984 
January, 1985 
February, 1985 
March, 1985 
April, 1985 
May,*1985 

84,340 
135,564 
103,098 
87,167 

121,016 
112,686 

55,100 
95,063 
80,671 
68,330 
96,245 
85,288 

65.3% 
70.1% 
78.2% 
78.4% 
79.5% 
75.7% 

TOTAL 6 nos 643,871 480,697 74.7X 

Researchers conclude that continuing stockouts are due to
 

inefficiencies in both procurement and inventory management
 
practices as efforts were focused elsewhere. Nonetheless, this
 
is a major threat to the RDF system in Dominica. Reducing
 
stockouts must be the focus of immediate attention by CMS staff
 
if the supply system and the RDF is to be effective in making
 
supplies available.
 

Once the system is effective, greater efficiencies in inventory
 
management might be achieved by setting safety stock levels more
 
optimally, balancing the cost of maintaining safety stocks
 
against the risk of stockouts. Differential safety stock levels
 
might be set for different items, e.g., higher levels for very
 
essential items (according to the VEN classification as
 
discussed in Managing Drug Sumnlv, MSH, 1981) and lower levels
 
for less essential items for which stockouts would be less
 
critical.
 

c. Decreasing overstocks
 

The occurrence of overstocks in a supply system is not
 
necessarily an indication of an ineffective system -- since
 

needed supplies may be available -- but of an inefficient system
 
because funds are tied up unnecessarily. Early in this study
 

Over 89 types of
a number of overstocks were noted in CMS: 

sutures were being held in inventory, many of which were never
 
requisitioned, 105,000 disposable needles which the Storekeeper
 
estimated as at least 3 years' supply, 60,000 units of
 

streptomycin ordered by mistake when 6,000 were required, and a
 

stock of 50-dose vials of polio vaccine when the Island-Wide
 
These are only a
Immunization program used only 20-dose vials. 


few examples.
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A computer sort of the inventory list on 30 June, 1984 showed
 
that 254 items out of a total of 647 on the inventory list, or
 
39.3% of all items, were overstocked. (An overstock was defined
 
as over 8 months' supply, using the invenitory management
 
principles that researchers had proposed.)
 

Researchers.discussed with the Supplies Management Officer
 
methods for decreasing the level of overstocks within the
 
system. Improved procurement planning would avoid further
 
overstocks in the future. And current overstocks might be
 
reduced by informing physicians of overstocked supplies. The
 
Supplies Management Officer prepared a memo for distribution to
 
physicians regarding the types of sutures that were held in
 
stock and urging them to requisition them and use them if
 
possible. It is not known whether there was any response.
 

These problems were not given priority attention since it was
 
felt that they were secondary to issues of supply effectiveness.
 

d. Stock rotation and the management of expiry dates
 

On their first tour through CMS, MSH researchers noted that
 
supplies were not stored in a first-in-first-out (FIFO) manner,
 
that newer supplies were sometimes located on shelves in front
 
of, often hiding, older supplies, and that the older supplies
 
were in many cases expired.
 

With 	the implementation of the new cost accounting system in
 
February 1984, CMS staff began to recognize the importance of
 
stock rotation and using drugs before they expired, so that they
 
would not be written off as a financial loss. At that time the
 
FIFO system was announced as standard procedure, and although
 
FIFO should go a long way toward avoiding expired drugs, expiry
 
has continued to be a problem. During the physical inventory
 
taken in July 1985 it was discovered that at least seven drugs
 
had been issued during the past year after they had expired.
 

At the end of the study the Supplies Management Officer was
 
investigating various systems for monitoring expiry dates.
 
Given the urgency of other operational issues more critically
 
involved with keeping the RDF intact, this was not given
 
priority attention by researchers.
 

e. 	 Introducing inventory management procedures at the
 
district level (I1)
 

On their first tour through CMS, MSH researchers visited a
 
number of district-level pharmacies on their first visit to
 
Dominica in May 1983, and noted that they suffered from a lack
 
of shelving and adequate storage space, and had no established
 
procedures for inventory management. With the decision to
 
postpone consumer cost sharing and to implement first a
 
transitional Phase I RDF, however, researchers made :he
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Figure 37
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conscious decision that attention to inventory management at the
 
central level should precede efforts at the district level,
 
simply because once supplies reached the district level they
 
were outside the Phase I RDF.
 

Nonetheless, a year later in August 1984, complaints from the
 
Matron's Storeroom at Princess Margaret Hospital (PMH), with
 
regard to their difficulties in getting needed supplies from
 
CMS, indicated that inventory management procedures were needed
 
there. A seminar was held with PMH nurses to explain the RDF
 
system, following which two staff members from CMS went to the
 
Matron's Storeroom to set up Bin Cards.
 

The Supplies Management Officer and Chief Pharmacist expressed
 
interest in introducing Bin Cards in all district and facility
 
pharmacies. Although researchers were still focusing their
 
primary attention on central-level systems, the Chief Pharmacist
 
went ahead. He designed new Bin Cards for district facilities
 
and introduced them in October 1984. (This is discussed in more
 
detail in the MIS Section.) There was intermittent follow-up
 
over the next year, but by December 1985, five of seven district
 
pharmacists reported when asked thaz.they found the Bin Cards
 
useful. Thieir responses are shown in Figure 37. The complete
 
survey that was carried out with district physicians, doctors,
 
and nurses is included in Annex 5.
 

Testing of Warehouse/Inventory Management submodel
 

At the end of the study period, researchers conclude that there
 
is no evidence to suggest that the Warehouse/Inventory
 
Management submodel was infeasible. It was not as effective as
 
it could have been, however, in making supplies available to
 
health districts and facilities, as exemplified by the
 
continuing high rate of stockouts. Reorder levels and safety
 
stock levels were not being respected. Continuing problems with
 
overstocks and expired items suggest that it was not efficient.
 
Warehouse and inventory management, procedures were much more ad.
 
hoc than systematic.
 

These central level problems must be resolved before inventory
 
management in peripheral facilities (Phase II) can be expected
 
to be effective or efficient.
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6. Distribution
 

Distribution is an important element of the materials management
 
component of a revolving drug fund. It involves the outflow of
 
material supplies from the system, specifically the movement of
 
drugs and supplies from Central Medical Stores to the users.
 
Its counterpart in the RDF is the flow of funds back into the
 
system. In order for the RDF to function effectively and.
 
efficiently, not only must the funds be managed well, but also
 
the inventory must be procured, stored, and distributed
 
according to systematic procedures.
 

Drugs and supplies were being distributed to 11 user facilities
 
in a single-tiered distribution system even before the RDF was
 
set up, but there were weaknesses in the system. Requisitions
 
from all facilities were received at CMS on approximately the
 
25th of each month (following a procedure established by CMS),
 
and the filling of these requisisions took the better part of
 
the next month. Some facilities waited three days for their
 
supplies, others nearly three weeks. Shipments were usually
 
picked up by someone from the facility who came into town; if
 
the shipment was not ready, he waited, if the shipment was ready
 
but no one was there to pick it up, the supplies waited. Given
 
this somewhat unsatisfactory system, emergency requisitions and
 
issues were very common.
 

Although models of effective and efficient distribution systems
 
were available to researchers, and the decision variables known,
 
it was not evident what the values of those variables should be
 
to produce the optimal model for Dominica. Operations research
 
techniques were used to develop that model and to monitor the
 
development and testing process.
 

The operational issues that arose and were addressed during this
 
study included the following:
 

" Unit of distribution
 
" Scheduling of distribution
 
" Backordering procedures and communication with districts
 
" Returns/exchanges from districta (II)
 

a. Unit of distribution
 

One of the first operational decisions to be made in the
 
reorganization of any supply system is the unit in which
 
supplies will be distributed throughout the system. This is
 
also the unit in which all transactions will be recorded, in
 
order to bring consistency and integrity into the information
 
system and reduce the chance for error. In a drug supply system
 
the unit might be either tablets or bottles of 1000 tablets, for
 
example, or vials or boxes of 100 vials. The choice of unit
 
depends on a number of factors, but whatever alternative is
 
chosen must become convention throughout the system.
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in Dominica a major constraint was the Government's original
 
intent to introduce consumer charges for drugs. Drugs are
 
usually distributed to patients through public-sector facilities
 
in courses-of-therapy (COTs), a set number of tablets or a single
 
injection, for example, rather than single tablets. This
 
suggested, through a simple heuristic approach, that drugs should
 
be traced through the system as either courses-of-therapy or as
 
the smallest possible unit, i.e., tablets, as the lowest common
 
denominator. The decision was made to "cost" drugs according to
 
the smallest unit; this issue was discussed more fully in the MIS
 
Section.
 

In the first months of the study, when the Ministry's intent was
 
to move directly toward institutionalizing consumer cost sharing,
 
the researchers assisted the Ministry in evaluating the potential
 
costs and benefits of COT packaging. They prepared a discussion
 
paper on this issue, which is included in Annex 3. The benefits,
 
adapted from Managing Drug Supp1 (MSH 1981), were outlined as
 
follows:
 

* Safer, easier, and faster distribution of drugs with less
 
room for error. This frees the dispenser from routine
 
counting chores and permits more time for communication
 
with the patient. This is particularly important at lower
 
levels of the health system.
 

" Easier and more accurate record-keeping, with better
 
control over drug supplies and funds. This is particularly
 
important at lower levels of the health system.
 

* Greatly facilitated storage and distribution, by minimizing
 
the amount of bulk stock tied up in peripheral health
 
centers.
 

" Iess deterioration of drugs due to adverse environmental
 
conditions. Prepackaged drugs may remain unchanged for up
 
to two years, while bulk drugs may deteriorate earlier due
 
to high heat and humidity, once the bulk container has been
 
opened.
 

" More accurate and efficient prescribing by all health
 
workers, as they have available the exact amount of drugs
 
needed for a course of therapy. Less writing is required
 
from lower level health workers.
 

" Increased likelihood that patients will take the drugs as
 
prescribed for the proper period of time, and decreased
 
tendency by health personnel to prescribe only partial
 
therapeutic doses when drugs are in short supply.
 

MSH researchers felt from experiences in other countries that
 
course-of-therapy prepackaging was virtually essential in
 
revolving drug fund programs to sufficiently simplify the
 
accounting process. They arranged for several Ministry officials
 
to visit an MSH project in Haiti where an RDF and COT packaging
 
operation were in operation. Although interested, the Dominican
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officials were concerned about the costs of setting up a COT
 
operation and the recurrent labor costs of maintaining it. MSH
 
researchers had begun to research the costs of alternative
 
methods of COT packaging when the Government decided to postpone
 
drug sales, making this decision a less critical issue. Although
 
Ministry officials continued to be interested in considering COT
 
packaging as the unit of distribution and the unit of costing
 
under a drug sales program, It was given no further attention
 
during the study period.
 

b. Scheduling of distribution
 

The receipt of requisitions at CMS from all user facilities at
 
the same time each month produced a situation which was
 
sub-optimal for these facilities, and, it was hypothesized,
 
contributed to the high number of emergency orders, and was
 
inefficient for CMS due to the uneven workload that resulted.
 
The Chief Pharmacist had introduced a staggered schedule for
 
requisitions to the Compounding Section (which continued to
 
receive separate requisitions throughout the study period). This
 
concept was appealing to the new Supplies Management Officer, who
 
took over early in 1984, but it did not receive attention until
 
the Phase I RDF's central-level Finance and MIS systems were in
 
place.
 

In May 1984 the Supplies Management Officer began to give serious
 
attention to this issue. She felt that staggering requisitions
 
from the various user facilities would not only even out the
 
workload over the month but would also decrease the turnaround
 
time for filling orders. It was felt, too, that it was realistic
 
to establish a schedule for a known number of requisitions -- two
 
per month from the Princess Margaret Hospital Pharmacy, and one
 
per month from all other facilities, for a total (including
 
separate requisitions to the Compounding Section) of 22 routine
 
requisitions per month. With fewer stockouts at CMS, it was
 
expected that routine requisitions would be filled to districts'
 
greater satisfaction, and the number of "emergency" requisitions
 
would thus decrease.
 

By August 1984 the Supplies Management Officer had devised a
 
staggered schedule for requisitions from and issues to the
 
various facilities. Each facility was given a specific date for
 
submitting its requisition and a date two days later when it
 
could expect its shipment. All requisitions were scheduled fnr
 
the first three weeks of ,he month, leaving the fourth week
 
open. MSH researchers expressed concern that this system might
 
be tighter and stricter than was optimally efficient, but the SMO
 
decided to go ahead with implementing it.
 

A year later, the staggered schedule seemed to be working
 
relatively well; however, it was not accepted enthusiastically by
 
all members of CMS staff. Its main effect on staff was that they
 
were occupied with the same routine of filling orders throughout
 
the month in order to keep to the schedule; they had very little
 
flexibility to batch tasks, for example, which resulted in a
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non-creative and boring routine. One storekeeper (a position
 
which turned over five times during the period of this study)
 
was particularly lax and was frequently several days late in
 
preparing shipments promised to the districts.
 

Researchers had set up a system for monitoring the number of
 
SIVs per month, in order to test this system's effectiveness in
 
reducing the number of emergency orders. They found that the
 
number of requisitions per month (about 35 per month in FY83-84)

was reduced only slightly after the distribution schedule was
 
introduced. (See Figure 38.) Rssearchers conclude that this is
 
due to weaknesses in inventory management practices at the
 
district level. Pharmacists do not plan their drug needs in a
 
systematic way. With inventory management still a problem at
 
CMS -- continuing stockouts and emergency orders placed with
 
nearby distirubtors -- in spite of all the assistance and
 
support that has been available to CMS staff, it is not
 
surprising that inventory management practices at the district
 
level are still imperfect.
 

Hence, the major effects of this distribution schedule were felt
 
at the CMS level, not within the districts, and the effects
 
within CMS seemed to be not entirely positive. Researchers
 
suggest that the schedule should be reviewed for more positive

effects within CMS, and at the same time district pharmacists

should be supported in improving their inventory management

procedures.
 

c. Backordering rroced& Ts and communication with districts
 

As districts and health facil: ties were being urged to submit
 
only one requisition per month to CMS and to try to reduce
 
non-routine or emergency requisitions, they began to expect a
 
better level of service from CMS. They complained of stockouts
 
at CMS, of receiving nearly expired products at times, and of
 
not being notified when shipments arrived of items that had been
 
out of stock.
 

By August 1984, nearly a year after the Phase I RDF had been set
 
up, complaints of poor service from CMS, particularly by nurses
 
at the Princess Margaret Hospital, were reaching the highest
 
levels of the Ministry. This prompted the Minister himself to
 
call a meeting with the Supplies Management Officer during a
 
visit by MSH researchers where he stressed the need for improved

communication with all districts and facilities. Providing
 
information with regard to the supplies on hand at CMS -- their
 
expiry dates, overstocks, and price differences -- would allow
 
districts to share in the goals of improved stock management in
 
the new system. Researchers suggested that when CMS was out of
 
stock of a requested item the Storekeeper should propose
 
substitutes to the district and should backorder the item,
 
keeping track to deliver that item to the appropriate district
 
when it was received.
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By the end of the project, however, there was still no back
 
order system and no system for proposing substitute items when
 
CMS was out of stock. Until such systems are devised and
 
implemented, the distribution system will not be as effective as
 
it should be in providing service to health facilities.
 

d. Returns/Exchanges from Districts (I1)
 

Once the new cost accounting system had been implemented and
 
districts were being asked to limit their drug and supply
 
requisitions to within their budgetary allocations, they began
 
to express interest in being able to return unneeded or expired
 
Supplies to CMS for credit or to exchange them. The original
 
accounting system did not specify procedures for returns or
 
exchanges; it was felt that this was a refinement which should
 
await a later stage in the new RDF system.
 

As time wore on, however, districts became more and more
 
insistent that they had a right to return unneeded items and
 
certainly to not accept items that were nearing their expiry
 
dates. The Supplies Management Officer was concerned that the
 
institution of a credit note system would result in careless
 
ordering by districts and careless inventory management, if
 
there were no penalties. Without such a system, however,
 
districts were resorting to swapping supplies with the hospital
 
and with each other. By August 1985, however, after the Phase I
 
RDF had been in operation for nearly two years, the SMO agreed
 
and the MSH finance consultant amended the RDF accounting
 
procedures with the development of a credit note system. The
 
credit note would allow districts to return vurplus and expired
 
goods within certain limitations. A district's budget would be
 
increased by the value of the items that it returned.
 

By the end of the study, however, there was no evidence in the
 
financial records to suggest that the credit note procedure was
 
being followed. Since it is the districts who would initiate
 
any returns or exchanges, researchers hypothesize that they may
 
not have been informed of the new procedure or not encouraged to
 
take advantage of it. The system has been designed but not
 
implemented, and it is therefore impossible to determine to what
 
extent it will be feasible, effective, and efficient.
 

Testing of Distribution submodel
 

At the end of the study, the Distribution submodel was
 
reasonably effective in getting supplies out to users, but could
 
have been even more effective if a procedure for backordering
 
supplies had been implemented. Inefficiencies in the system
 
were monstrated by 3ubopdimal use of staff time, the
 
continuing frequency of emergency requisitions from districts,
 
and the fact that the credit system to allow districts to return
 
or exchange supplies was not working.
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7. Oraanizational Development
 

During the problem analysis phase of this study, researchers
 
identified the organizational environment as a critical component
 
in the design and implementation of the RDF system. While not a
 
core element of the RDF model as such -- as were the financial
 
management and materials management subsystems -- the
 
organizational environment in which the RDF would operate was
 
seen as critical to its success. Operations research would
 
assist in this component in creating the organizational context
 
in which the RDF would operate effectively and efficiently.
 

Figure 39 shows the organizational structure of the supply system
 
in Dominica which has existed in essentially the same form since
 
before the RDF was implemented. (The only notable change has
 
been the creation of the position of Supplies Management Officer
 
which occurred at about the same time that the Ministry made its
 
decision to implement a revolving fund; prior to that time the
 
Storekeeper was the senior officer within Central Medical
 
Stores.)
 

A review of this organizational framework and previous
 
experiences with revolving drug funds suggested a number of
 
operational issues: Where would the RDF be administratively
 
situated within the Ministry of Health? Who would be responsible
 
for the RDF? What staff would be involved? Since these issues
 
arose uniquely because of the new RDF system, organizational
 
development was considered by researchers to be a new component.
 
operations research would assist in drawing attention to these
 
issues and developing solutions. Previous experience did not
 
offer ideal solutions; in fact, ideal solutions to these issues
 
probably do not exist, as they depend heavily on the complex and
 
interrelated factors of the environment in which the supply
 
system operates. Not only would operations research assist in
 
developing the best solution for Dominica, but also in confirming
 
the importance of organizational development issues and in
 
developing them and describing them as carefully as possible in
 
the hopes that this would be of assistance to other countrieF.
 

The operational issues in Organizational Development that aro 
in this study are presented in the following format:
 

* Management responsibility for the RDF
 
" Authority/responsibility for RDF assets
 
" Gaining support/collaboration of Audit Department
 
" Staffing required
 
* Training required
 
" Additional staffing/training required for Phase II
 

These operational issues, documented in the following pages,
 
represent three years of experience and evolution. At the end of
 
the study the researchers conclude that these issues are even
 
more critical than they were considered at the outset. One of
 
the major findings of this study may well be that these issues
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merited more explicit attention and resolution in the early
 
stages of RDF development.
 

a. Management responsibility for the RDF
 

Clearly designated resposnibilty within the Ministry of Health
 
for the new tasks associated with the RDF was not identified as
 
a significant operational issue at the start of this study. Its
 
significance has emerged simply through experience over the past
 
three years. At the outset it was assumed that the RDF would be
 
integrated within the existing organizational structure of the
 
Ministry (as shown in Figure 39); responsibility would be shared
 
broadly. And in fact this was the reality during the
 
development of the early policy and planning decisions.
 

Because the RDF was a drastically new system for procurement and
 
distribution of drugs and medical supplies and offered the
 
possibility for much improved health care services within MOH
 
facilities, it drew the attention of a wide range of senior
 
officials within the Ministry. Initial policy and planning
 
discussions were carried out with their participation -- many of
 
whom would not be and have never been operationally involved.
 

The decision that emerged -- as yet implicit -- was that the RDF
 
would be managed jointly. The suggestion of a committee as the
 
focus for management was raised by one Ministry official, but
 
the structure that developed was an informal one. Researchers
 
continued to work with two major players -- the Supplies
 
Management Officer as the iiost senior official at CMS, and the
 
Ministry's Accounts Officer. These two officials, plus the
 
Health Services Coordinator, were the ones selected to visit
 
Haiti to observe the RDF in operation there.
 

During development of the Procedures Manual for operation of the
 
RDF and, in partbiuiar, for maintenance of the accounting system
 
in February, 1984, researchers and Ministry officials reviewed
 
together the additional responsibilities which the RDF would
 
entail, and concern was expressed about the time that current
 
staff had to take on these new responsibilities. (The Accounts
 
Officer, who had responsibility for all Ministry accounts, was
 
the main focus of this concern; the Supplies Management Officer
 
was in a newly created position and was not yet overburdened
 
with responsibilities.) The general sense from these
 
discussions, however, was that there were no alternatives. The
 
Financial Secretary emphasized that the Prime Minister had
 
stated that there were to be no new posts established.
 
Therefore, the R Procedures Manual that was developed was
 
explicit about dividing responsibilities between CMS and the
 
Ministry Accounts Office. 

a 

From the start, however, it was evident that the Accounts
 
officer was overwhelmed with other responsibilities, and the
 
Supplies Management Officer became the closest operational level
 
counterpart to MSH researchers; she became the most consistent
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representative of MOH interests and the repository of accrued
 
experience in development of the RDF. The Permanent Secretary,

who as the supervisor of both the Supplies Management Officer
 
and the Accounts Officer was the logical coordinating officer,
 
was never operationally involved.
 

By the time of the first fiscal year-end financial analysis of
 
the RDF, it was evident that the Accounts Officer had not been
 
able to fulfill her responsibility in following the detailed
 
procedures that had been specified in the Procedures Manual.
 
Several weeks had to be spent by consultants tracing all
 
accounting entries, in effect performing a 100% audit in order
 
to be able to prepare a year-end closing and assess the
 
performance of the Fund. The Supplies Management Officer had
 
continued to manage the material assets of the Fund, overseeing
 
procurement, inventory management, and distribution functions,
 
but without ongoing and up-to-date information from the
 
MIS/accounting system, she was unable to take optimal management
 
decisions.
 

This observation suggested to Ministry officials and to
 
researchers that better coordination between financial and
 
materials management -- separate but related functions -- was
 
needed for effective and efficient implementation of the RDF.
 
Researchers proposed one alternative by which these two
 
responsibilities would be coordinated under the Supplies

Management Officer, citing the following advantages of that
 
option:
 

(1) The Supplies Management Officer already had the
 
responsibility for managing the material assets of the
 
Fund but was effectively ?recluded from making
 
management decisions as ffectively as possible without
 
financial information.
 

(2) Many of the source documents for maintaining the MIS
 
were held by necessity at CMS. Maintaining all records
 
at CMS would produce a small but signficant reduction
 
in the quantity of paperwork required and would save
 
time from going back and forth between CMS and the
 
Ministry Accounts Office.
 

(3) CMS had adequate, highly motivated technical and
 
clerical staff who could perform many of the routine
 
accounting chores.
 

Political and organizational considerations prevailed, however.
 
The Minister felt that the Accounts Officer should continue to
 
be involved, stating clearly that CMS activity was not to be
 
considered independent from the Ministry. It was decided that
 
the Research Assistant hired under this study should be a
 
responsible for maintaining all records for the revolving fund
 
-- accounting books at the central Ministry under the direction
 
of the Accounts Officer and inventory records at CMS under the
 
Supplies Management Officer. He would thus serve to coordinate
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these two aspects of the system. The fact that the Research
 
Assistant was a temporary employee was identified immediately as
 
a constraint in making this a viable long-term solution.
 

Coordination between the financial accounting and materials
 
management functions did improve somewhat under this
 
arrangement, but the coordination remained at the operational
 
level; coordination at a managerial level did not follow. -The
 
researchers can only hypothesize about the possible explanations
 
for this.
 

First, the time and attention that the Supplies Management
 
Officer and the Accounts Officer were able to give to the RDF
 
even at a supervisory level continued to differ. The Supplies
 
Management Officer continued to be very involved; the Accounts
 
Officer continued to be overburdened with other responsibilities
 
and never had the opportunity to visit CMS to understand the
 
materials management aspects of the system. The arrival of the
 
Research Assistant and the expansicn of his responsibilities
 
resulted in the Accounts Officer being less involved on an
 
operational level and seemingly even less interested, although
 
the Minister had emphasized that she should continue to
 
supervise; perhaps she felt "demoted." Naturally, the Research
 
Assistant, who was supposed to report to both the Accounts
 
Officer and the Supplies Management Officer, began to identify
 
more closely with the SMO and with CMS staff, which exacerbated
 
the situation further. The possibilities for real coordination
 
became more and more remote. To the extent that the Accounts
 
Officer exercised her supervisory authority, she did so more
 
within the iarameters of usual Government accounting norms,
 
rather than within the procedures designed for the RDF. The
 
Cash Book is the case in point; it was simply not possible to
 
tell at a glance the current cash balance in the Fund -
information which may not be important for normal government
 
accounts, but which is vital to RDF management decisions.
 

By the end of the study the suggestion was being raised again
 
that at least the keeping of the records be coordinated, i.e.,
 
that accounting books be maintained at CMS along with inventory
 
records. However, by the end of the study the effective
 
maintenance of the accounting records is itself is in question
 
with the departure of the Research Assistant. This is discussed
 
below under Staffing.
 

The researchers conclude that the organizational setting within
 
which the RDF is situated has emerged as a critical operational
 
issue. Coordination at the managerial level is imperative if
 
the RDF is to be effective and efficient; yet, when functions
 
are split between different officials, all of whom have multiple
 
responsibilities without taking on new ones, such coordination
 
does not occur on its own.
 

The most effective way to achieve coordination, perhaps, is to
 
place all responsibility, for financial and material assets,
 
under a single person -- someone who has the time and the
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interest to fulfill those responsibilities. The only person

that the researchers can identify as meeting those criteria in
 
Dominica is the Supplies Management Officer. This would mean
 
giving her the authority to approve purchase orders and to sign
 
RDF checks. If this is not possible under existing Government
 
statutes, an alternative solution is the development of an RDF
 
management committee. All responsibilities, including the
 
signing of purchase orders and of RDF checks, would be given to
 
that committee, and the committee would meet on a periodic basis
 
to take decisions.
 

b. Authority/responsibility for RDF assets
 

Another related issue which was never directly addressed was who
 
in the Ministry was ultimately responsible for the conservation
 
of capital in the revolving fund. Just as RDF operations were
 
separated between the Ministry Accounts Office and CMS, so also
 
was responsibility for RDF assets. The Permanent Secretary, the
 
Accounts Officer, and the Health Services Coordinator, with
 
their offices in Government headquarters, were given the
 
authority to write checks on the RDF account, but none of these
 
officials was involved with the management of material assets.
 

Researchers emphasized the necessity of vesting ultimate
 
financial control within one individual who could be
 
unambiguously held responsible ifor Fund assets. The Minister
 
stated that this responsibility fell to the Permanent Secretary.
 
It was a decision which was never operationally effective,
 
however. The P.S. had come to the Ministry of Health after many
 
of the early policy meetings had taken place -- meetings in
 
which the RDF concept was discussed at length, a unique system
 
different from other Government accounting systems, a system
 
which had its own parameters and its own requirements. For that
 
reason, commitment to the RDF concept at the highest levels
 
within the Ministry seemed on occasion to falter. Some
 
decisions with regard to expenditures from the Fund and to CMS
 
staffing, therefore, have not always seemed to support the
 
original principles. Some of those decisions have constrained
 
RDF effectiveness and efficiency.
 

c. Gainin. support/cooperation of Audit Department
 

As the RDF accounting system was new to the Ministry of Health
 
and somewhat unusual when compared to normal Government
 
accounting procedures, Ministry officials felt that it was
 
important to involve the Government Audit Department in its
 
development and introduction. MSH researchers met with
 
officials from the Audit Department during the design phase of
 
accounting system development and provided them with a copy of
 
the Procedures Manual when it was available.
 

From that time on, the Audit Department took great interest in
 
the accounting system, visited CMS on a number of occasions, and
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reviewed the Annual Reports from both FY 83-84 and FY 84-85,
 
holding frequent meetings with researchers and the Research
 
Assistant to pose questions about the system. They were
 
consistently supportive.
 

d. Staffing required
 

The pre-existing supply system in Dominica functioned with a
 
Chief Storekeeper, Chief Pharmacist, Clerk, Warehouseman, and
 
Domestic at CMS, and pharmacists in the health districts and
 
facilities. The Ministry Accounts Officer was involved solely
 
in processing payments to suppliers. Added to that complement
 
of staff since the decision to implement an RDF were a Supplies
 
Management Officer who became the most senior official at CMS, a
 
Secretary, and a Driver.
 

The RDF increased supply system responsibilities significantly.
 
The major changes came about with the requirement that all
 
receipts and issues be costed and the introduction of the
 
MIS/accounting system which required detailed entries. Further,
 
as receipts and issues increased overall under the RDF, so also
 
did the workload for performance of materials management
 
functions.
 

When the MIS/accounting system was first designed it was decided
 
that the Ministry Accounts Officer would maintain the accounting
 
books. This proved to be an unrealistic expectation, given her
 
other tasks, and eventually the Research Assistant supported
 
through this project took over those responsibilities. There
 
was immediate concern expressed about this not being a viable
 
solution for the long term, since he was a temporary employee,
 
but no other options seemed to be available.
 

Researchers proposed a time analysis study in order to estimate
 
to what extent the current staff at CMS was adequate to carry
 
out all the tasks required under the RDF. Monthly timesheets
 
were prepared, using the microcomputer, for each member of
 
staff, listing as specifically as possible the tasks he or she
 
was engaged in. (A sample is shown in Figure 40.) Each staff
 
member was asked to record the number of hours spent each day in
 
each task. Unfortunately, this analysis was not successful.
 
Researchers were not present to encourage staff members to fill
 
in their timesheets. Apparently, most staff members interpreted
 
this assignment to be of a supervisory nature, and their
 
compliance was very close to zero.
 

Observation had to suffice. By the end of the study the
 
Research Assistant was taking almost full responsibility for
 
maintenance of the RDF accounts. There were initial problems
 
given his lack of formal training in accounting, but his skills
 
improved immeasurably with experience, and by the end of FY
 
84-85 he was functioning very well independently. Maintenance
 
of these accounts became very nearly a full-time job. With the
 
rest of his time he carried out various research studies, some
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of which the Supplies Management Officer expressed interest in
 
continuing beyond the study period for the management
 
information they provided.
 

Early in the third year of the project researchers encouraged
 
the Ministry to begin to make plans for appointment of a senior
 
clerk who could function as RDF Accounts Officer, preferably the
 
currently existing Research Assistant whose skills had become so
 
well developed. There was some indication that he would be
 
hired.
 

Among other staff at CMS the workload had become heavier since
 
the RDF was established. New tasks included more careful
 
estimation of order quantities needed, checking of shipments as
 
they were received, management of a greater volume of stock,
 
maintenance of Bin Cards and the Kardex on an ongoing basis, the
 
costing of SIVs, and detailed records at every stage of the
 
supply process. In the first year or so of the RDF, there was a
 
sense of high morale among the staff. Small but noticeable
 
improvements in the physical space at CMS, facilitated by the
 
new Supplies Management Officer, no doubt played some part in
 
this, but in addition staff seemed excited by the RDF project
 
and by the arrival of a Compaq computer, the Government's first
 
microcomputer. The RDF had become quite "visible" within
 
Dominica. It was mentioned by the Prime Minister during the
 
Health Ministers Conference held on Dominica in July, 1984,
 
prompting a number of visits by participants to CMS, and was the
 
subject of a major article in the newspaper. Many staff had
 
also had the opportunity to begin to develop computer skills.
 

Motivation was hard to sustain, however. The excitement about a
 
new project always eventually dulls, particularly as the
 
realization sinks in that the heavier workload is not
 
temporary. The new Eastern Caribbean Regional Pharmaceuticals
 
Management Project, which engaged staff interest at the start,
 
was very slow to evolve. But more importantly many of the staff
 
at CMS were not in permanent positions, creating a sense that
 
all of their achievements had a tenuous nature about them. Some
 
of the new "acting" staff were having problems getting paid
 
which was not only demotivating but also resulted in their
 
leaving their posts to try to straighten out the situation at
 
the Ministry. The position of Storekeeper turned over five
 
times during the life of this study. The Supplies Management
 
Officer discussed these problems frequently with the Permanent
 
Secretary in an attempt to build a permanent, reliable staff at
 
CMS.
 

By November, 1985, there were still only three permanent
 
positions at CMS -- the Supplies Management Officer herself, the
 
Chief Pharmacist, and the Warehouseman, and there were no
 
developments with regard to the appointment of the Research
 
Assistant as RDF Accounts Officer. Researchers reviewed this
 
situation with senior Ministry officials, emphasizing the
 
importance of permanent staff for continued efficient operation
 
of the supply system and maintenance of the RDF, and emphasized
 

-121



that several of the temporary staff had developed valuable
 
skills which, if lost, would be a setback for the RDF.
 

By the end of the study, the Ministry had decided not to hire
 
the former Research Assistant as RDF Accounts Officer, citing

the Goverr nt's inability to create new positions at that
 
time. Unfc:tunateljr, this had not been stated definitively on
 
any previous occasioL; in fact, the researchers and other
 
Ministry officials had been led to believe that there was a
 
possibility he would be hired. This precluded CMS from making

plans to transfer his responsibilities to the only other person
 
on the staff who had become familiar with them (the Junior
 
Clerk, who had taken his place when he was on sick leave).

Further, there had been no progress in either making the current
 
temporary staff members permanent (which might have been
 
difficult under the hiring restrictions) or putting permanent

exrloyees from other departments in those positions (which

should have been possible). In short, there was little
 
recognition that the RDF was an unusual system whose viability

required trained staff.
 

After three years of close observation within CMS, the
 
researchers conclude that effective and efficient operation of

the RDF as it is currently structured in Dominica requires the
 
following minimum staff:
 

One Supplies Management Officer
 
One Senior Pharmacist
 
One Senior Clerk (as RDF Accounts Officer)*

One Senior Clerk (as Storekeeper)
 
One Junior Clerk
 
One Secretary

One Warehouseman (could be part-time, as currently)

One Domestic (part-time)
 

The RDF Accounts Officer is the only entirely new position.

(The other positions are also required for a non-RDF supply

system, as existed before, but some have required restructuring

and now encompass a heavier workload under the Ri.n.)
 

Researchers undertook a brief analysis to determine whether the

savings that had been achieved under the RDF were sufficient to
 
support the salary of a Senior Clerk (approximately EC$15,000
 
per year). A "market basket" of drugs and supplies (determined

by eliminating any items with missing data points from the CMS
 
inventory list) was costed at CMS average unit costs at 6
 
different time periods. When a 4% inflation rate was assumed,

the value of this market basket of goods declined approximately

EC$12,O00 between June 1984 and December 1985. 
 (See Figure 34
 
in the Procurement section.) And these savings are expected to
 
increase as the need for high priced emergency shipments is
 
reduced. Naturally, this does not represent "real savings,"

since CMS did not purchase the same but a greater volume of
 
supplies; but it does demonstrate that the extra funds could be
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used instead toward the support of an RDF Accounts Officer if
 
the Government chose to do so.
 

e. Trainina required
 

Although the RDF required the introduction of a number of new
 
systems and procedures, maintenance of the RDF's double-entry
 
accounting system was the only task which required specialized
 
training. The MSH finance consultant worked closely with the
 
MOH Accounts Officer and the Supplies Management Officer in
 
setting up the system at the start, and with the Research
 
Assistant when he took over the accounting responsibilities.
 
The Research Assistant then participated with the Finance
 
Consultant in two fiscal year-end financial analyses which
 
further developed his skills. By the end of this study he
 
understood the system better than anyone else who was involved
 
in Dominica and was fully capable of handling the routine
 
tasks. Still there 7are occasions when his lack of formal
 
training in accounting posed problems; he did not have the
 
experience to know how to handle unforeseen or unusual
 
circumstances.
 

From this experience the researchers conclude that an accountant
 
with formal training is not necessarily required for the
 
day-to-day maintenance of the accounts. The individual who will
 
function as RDF Accounts Officer needs on-the-job training,
 
however, and a trained accountant must be available for
 
troubleshooting and for periodic financial analyses.
 

At the end of this study, the Ministry was faced with two
 
challenges: The first was to find a mechanism for transfering
 
the necesssary skills to whomever was going to take over the
 
responsibility for RDF accounts, since the Research Assistant
 
was no longer employed. Perhaps the Research Assistant would be
 
available for temporary employment to train his replacement, or
 
perhaps the current Junior Clerk who already knew the system
 
could take over, but she was not a permanent member of staff
 
either, so this would be another short-term solution. The
 
second challenge was to make arrangements for the periodic
 
assistance of a trained accountant. Researchers found that the
 
necessary skills were available in Dominica.
 

Although use of a computer is not required to maintain an RDF,
 
it has been very useful for various analyses throughout this
 
study, and has become an important tool for CMS as well. Soma
 
initial training was provided when the microcomputer was first
 
introduced. By the end of the study, it was surmised that
 
enough skills existed among the staff at CMS and throughout the
 
Ministry to continue to use the computer and to develop new
 
applications.
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f. Additional staffing/training reauired for Phase JI
 

This operational issue, although recognized, never received
 
priority attention during this study period. However, MSH
 
experience with a drug sales program in Haiti suggests that the
 
collection and management of fees does require a specific and
 
focused training effort. Whether the current staff available in
 
district pharmacies in Dominica will be capable of assuming the
 
new tasks that will be required will depend in part on an
 
analysis of their other respnsibilities. This issue was
 
discussed in some detail in the MIS Section.
 

Testing of Organizational Development submodel
 

The Organizational Development submodel included a number of
 
fairly discrete issues. Given the significance of management
 
decision-making to the continued viability of an RDF,
 
researchers question whether the authority and management
 
structures currently in place are even feasible; they would
 
suggest a reorganization and a reassignment of responsibilities
 
to allow the RDF to function as it was designed, more
 
independent from normal Government accounting procedures.
 

The staff available and the training provided to them throughout
 
the study period were reasonably effective in supporting the
 
RDF, but considering the project resources that were invested to
 
maintain a critical staff member, researchers cannot conclude
 
that the submodel, as developed, was efficient.
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8. Information, Education, Communication/Public Attitudes
 

Not only are management systems and procedures and a favorable
 
organizational context important for making an RDF successful;
 
so also are the attitudes of the public. When patients are
 
first charged for drugs in public sector health facilities where
 
they have traditionally received them "free" there is bound to
 
be initial resistance. People need to understand the reason for
 
the change in order to accept it. Anticipation of this need led
 
the researchers to identify public attitudes as a critical
 
component in RDF implementation.
 

The operational issues that were first identified had to do with
 
determining the willingness and ability of people to pay for
 
drugs, designing and implementing a publicity campaign, and
 
deciding how indigents would be identified. These were new
 
issues; they had not been issues at all in the drug supply
 
system that existed before consumer cost sharing was
 
contemplated. Operations research techniques would be used to
 
resolve these issues and to identify and resolve others that
 
would invariably arise in designing and implementing a fee
 
scheme.
 

The major significance of public attitudes was underscored by
 
the Government's decision to postpone consumer cost sharing.
 
This decision was due presumably to the increai-.ng criticism of
 
the Government's policies by opposition parties in July 1983,
 
and the Government's desire to retain public support through the
 
pre-election period and the election itself. Once the decision
 
was made to implement first a Phase I RDF, the operational
 
issues that had been identified at the start were superceded by
 
others needing more prompt attention.
 

Public attitude considerations were given little attention
 
during the first year of the study as the Phase I RDF was being
 
designed, with only intermittent suggestions which were never
 
acted upon to use Phase I as a means to begin to communicate the
 
value of drugs and medical supplies to the public. But the need
 
for cooperation from health districts and facilities complying
 
with the new supply management procedures made gaining their
 
support an important operational issue. The Minister himself
 
became more and more interested in the financial and accounting
 
aspects of the RDF scheme and the management efficiencies they
 
provoked, and he wanted to share this experience with other top
 
officials in the iovernment, specifically the Prime Minister and
 
members of the Cabinet.
 

This led researchers to conclude that the support of all of
 
these groups -- top Government officials, health systems staff,
 
and the public -- was needed for a successful RDF. "Public
 
Attitudes" was too narrow a definition for this component; it
 
was renamed "IEC/Public Attitudes" to encompass the broader
 
perspective. The operational issues that were given attention
 
during this study, and which the researchers believe would be
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important to any country or program implementing an RDF, are
 
discussed below.
 

a. Gainincr high-level Government support
 

The concept of an RDF with drug sales and the realities of
 
introducing a Phase I RDF in Dominica benefitted from the start
 
from strong support from the Minister of Health" the Honorable
 
Charles Maynard. It was due to his efforts, in fact, that the
 
RDF was contemplated and this PRICOR study initiated. He
 
supported the study throughout, even after elections in July
 
1985 and his move to the Ministry of Agriculture, by meeting
 
frequently with MSH researchers, reviewing progress, urging the
 
cooperation of all Ministry of Health staff members, and
 
spearheading public communication efforts. Dominica could not
 
have been in a more fortunate position.
 

In May, 1984, only six months after the Phase I RDF had been set
up and only three months after the MIS/accounting system was in
 
place, the initial results of Phase I management improvements
 
were so impressive to the-Minister that he suggested the
 
possibility of a presentation to the Cabinet. Even the Prime
 
Minister, he said, should understand the project. He indicated
 
that the Revolving Fund concept and the benefits of the strict
 
cost accounting system it entailed might be of interest to other
 
Ministries. MSH researchers were asked to make such a
 
presentation in July, 1984. (These remarks are included in
 
Annex 2.) Whether this led to any changes in the management
 
systems of other Ministries is not known.
 

The Caribbean Health Ministers Conference was being held on
 
Dominica the same week as the Cabinet presentation. It was
 
attended by health ministers and other officials from the
 
countries of the Caribbean Region as well as by representatives
 
from donor agencies. The Prime Minister addressed the
 
Conference, and in her remarks, described the RDF project
 
underway. This public support was extremely valuable, not only
 
in giving credibility to the RDF concept throughout the country
 
and the Region, but even in motivating CMS staff in a period

when the enthusiasm for the new system was waning, but much hard
 
work was yet to be done.
 

Over the next year the Minister's support continued and he asked
 
repeatedly for data demonstrating the impact of the RDF on
 
health service delivery. This was an important campaign issue
 
as the elections approached. The Freedom Party was reelected in
 
July, 1985, and a new Minister of Health appointed. During the
 
transition period the loss of the deep personal involvement of
 
the Honorable Charles Maynard was already felt. The handling of
 
a number of critical issues, in particular the non-appointment
 
of the Research Assistant at CMS who had served as the RDF
 
Accounts Officer, put the RDF in serious jeopardy. This was
 
discussed in greater detail in the Organizational Development
 
section.
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b. Gaining the support of health system staff
 

During the first year of the study, and particularly after the
 
Government decided to postpone consumer cost sharing, most
 
efforts were being directed toward the design and implementation
 
of central level management systems. Very little attention was
 
given to district systems with the assumption that they were
 
less critical for Phase I. It became obvious in May, 1984,
 
however, that the success of the central level systems required
 
the cooperation of the health districts and facilities to the
 
extent that they were the users in the Phase I RDF. It was not
 
until then that gaining the support of all staff within the
 
health system was seen as an important operational issue.
 

The first signals were complaints from nurses at Princess
 
Margaret Hospital about the service being provided by CMS. They
 
felt that they were not getting the supplies that they needed.
 
When these problems were investigated it was found that CMS
 
staff were so intent on following strict accounting procedures
 
that they were putting this ahead of service delivery, refusing
 
to make exceptions even in life threatening situations at the
 
hospital. For example, surgical gloves were not issued on one
 
occasion -- even though they were out of stock in the operating
 
theatre -- because they had not yet been brought into inventory
 
with the preparation of a Receiving Report. During the visit of
 
MSH Researchers, and at the urging of the Minister, the Supplies
 
Management Officer organized a seminar which was attended by the
 
Matron (Head Nurse), the Assistant Matron, one Departmental
 
Sister, four Ward Sisters (out of approximately 10), the
 
Requisitioning Officer for the Matron Storeroom, and the
 
Assistant Hospital Administrator, but regrettably not by anyone
 
from the PMH Pharmacy or the Accounts Clerk. It was a useful
 
exchange of information for both sides, and the relationship and
 
cooperation between them improved.
 

The Minister and the Health Services Coordinator continually
 
expressed interest in CMS organizing a seminar for the
 
districts. It was never held, but each district was visited on
 
a number of occasions. The Supplies Management Officer and the
 
Chief Pharmacist introduced Budget Control Books and Bin Cards
 
in the district pharmacies, and distributed a Price List of
 
first line drugs. This later prompted some pharmacists to ask
 
if and when sales of drugs were likely to begin!
 

Researchers undertook a survey in December, 1985, two years
 
after the Phase I RDF had been instituted, to determine the
 
opinions of district- level pharmacists, doctors, and nurses
 
about CMS service delivery under the RDF, their awareness of the
 
monetary value of drugs and supplies, and whether they thought
 
patients would be willing to pay for drugs. Their responses
 
were predominantly supportive of the Phase I RDF and of the
 
outlook for Phase II. These responses are shown in Figure 41;
 
the complete survey is included in Annex 5.
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Figure 41
 

Excerpts from District Survey
 

FOR ROM.AU 	 BRAND BAYDISTRICT SURVEY PHARHACISTS 	 I ST. JOSEPH : PORTSIOUTH : MAMIOT S : LA PLAINE : CASTLE BRUCE 
------------------------------ :----------

3.Hoe,old yu ay thu level ofstock compares .. .:Much better :Better letter 	 :Better :Much:Improved improved 
to before the RDF? I 

Hoeoften do you not have the appropriate drug?:__ :Infrequently . :Infrequently !Infrequently :Infrequently 

* II 

5. 	 Would you ly you are more aware of the :yes :yes yes :Yes ys :yes 
monetary value of drugs and supplies? I S * 

If yes, why . :.Requisition :Price list, !Price list 
:cost :costing of :1SIVs 

Doyou refer to the price list for first-line ' wenaYes, 

drugs that CM sent? If so, when? :necssary :yes 	 Irandouly :yes, to comparel 
: 	 ;prices against
bordering 


SCMS 	 issues

Don this affect .bat you requisitios Yes, order Yes :Yes 	 iNo 
from CHS? !cheaper ite
 

Does this affect .bat you dispense? ,:No INO :No, dispeose 
I I what is
 

:prescribed

Does this affect what yon say to patients? :.. Explain cost :no :Give idea of !Tell ofcost to! 

:to patients I :cost of drugs patientmsake
* * 	 * : cost-conscious . 

6. Do you think patients mold be milling to :most people :Maybe, ore Yes, as a :Yes, !With such 
pay a ssall fit for drugs? Commeats :would prefer :likely willing :contributaon :contributioa :educatia 

:free drugs, but:to pay
 
Iimth educ. somnecontributioa 
 * I 
:could pay per I I 

:prescription I
 

Would this change the amount of drugs iYes, use more Yes, drugs :Yes, they :No difference :They mld takmlYs I 
they consume? 	 :since cost is :which are left :would use sore !all drugs whachl I 

:involved Nunused would bel 	 :re prescribed 1 
* :taken since I I 
I !cost involved. I 
i :Ptints need I I I I 
* leducationR
Os
* Ithis. I 1 I

1 
I I I I 

Would this be goad or bad? :Good Mod IGood :Good Iood :Good, it mould toh6md 
alleviate costI a 1subsidize 
:ina saall way. budget.
 

DISTRICT SURVEYFORD'TOM 

4. Hov would you say the level o4 stock 
copares to before the RDF? 

IBvtter Better :Better 

He often do you not have appropriate drug? :Rarely :Few tins (ay :Rarely 

:beduetofault: 
:ofdastrict) 
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5. Meld you say you are more aware of :Yn :Yes :Yes :Yes Yes 
meotary valve ofdrugs and supplies? 1" 

Ifyes, why :Requisition :Price list, :Price list 
:cost :cost onSly 

Doyou rier to the price list for first-line :Yes, once :Yes :Yes 
drugs that CflSslmt? I 

Doesthis affect what you requisitim I :No !No,requisition: 
fro CAS? 

aaI )
a 

: 
: 

a 
according to 

":usage 

Doesthis affect what you prescribe? :Yes, I try to :Prescribe :Prescribe !Prescribe 
aprecribe :cheaper drug %cheaper drug :cheaper ites 1 

Doesthis affect what you say to patients? 
cheaplW drug 

a 
a a 

Maa 
a 

6. Do you think patients wild be milling to There could be Yes, maybe I :No I 
pay a small fee fordrugs? :apresccription: :ifintrucedwi a 

roost 11.g., anuoe and a a 
aI/prescr.) 
a 

aproper educ. 
:carried 

. 

i 
* 
* 

* I I 
Would this change the amount ofdrugs you 
prescribe? My or shy not? * 

:No :No 
:Prescribe 

IYesino 
: 

:No :No 
:Prescribe what I 

S!according to :patients 
S:tneeds of I I :need. 

DISTRICT SRY FOR KJRSES 

I. H scld you say the level of stock compares Ifluch improved Average, iBetter MRuch better 
to beore the RDF? ;problm sm a 

i :tobe with i I 
Sareacistl a a 
*Iedr patterns I a 

Ho@ often do you not have the appropriate i I 
drug? I Few tim Beo averae 

2. Would you say you are mn awre of the :Yes Have no idea lYes 
onetary value of drugs and supplies? i :ofcost ia 

Ifyes, why? Price List, I :Price List and 
!no. aware of 
!budget and ham 

I 1costings ofSly 
a 

a's spent a a 
Doyou refer tot he price list for first-line i:No :Yes ever sm !Randomly 
drugs that CM sent? Ifso, when? !price list 

Doe this affect wbat drugs you give out? !Give the i INo 
:cheaper drug I 

Self thwe is I I 
a I lachoice I I 

I a a' a 

DOesthis affect what you say to pattits? I I I I IM 

3. h you think patients mild he willie to pay i a a a 

a "I.lI fee for drugs? Yes or no, coments :So" mould, if :Yes, forthose :Ifit ismade MIithmuch 
a ducated, otheripho could Ispolicy of thel :Itivatiom and 
lmould refuse lafford it, but !hospital fees, aeducation I 
a !not the entire fthey will pay i think they 

:cost ofdrugs I i ashould be 
SI :willing to pay 

a I a 

If no, wld they be willing to pay for son 1 think so With soe a 
drugs essential drugs (like aspirin
And antbiotics) we fret? coements. 

aeducation,
aaad 

some.' 
a 

I 
a 

Wuld this change the aount of drugs you :Depends on :No IYesino, depends: :No,give 
give out? a:stipulated cost: Ionpatients' laccording to 

aa 
a 

a 
a 

needs and 
:ability to pay 

apatient's 
i 

needs: 

I : -12 9- :stipulated 

:amounts 



c. Gaining Public support 

How to gain the public's acceptance and support for an RDF and
 
drug sales scheme was one of the earliest and most critical
 
operational issues identified by the Ministry. MSH Researchers
 
prepared a Discussion Paper entitled "Planning for Public
 
Acceptance" (included in Annex 3) which was the basis for early
 
discussions of this issue. With the Government's decision to
 
postpone consumer cost sharing, however, it became less
 
pressing.
 

Public opinion, however, was still an issue of concern for the
 
Ministry. It was noted that the level of service provided by
 
the current drug supply system was having a negative impact on
 
public perceptions of health services. It was hoped that
 
management improvements in Phase I would result in increased
 
supplies available in health districts and facilities. The
 
suggestion was made that the Ministry might begin to post the
 
real costs of drugs, either in lists or on drug packages, to
 
show the public what the Government was financing. This, along
 
with a voluntary donation box, which had been suggested to bring
 
some additional revenue into the Ministry, could pave the way
 
for later implementation of a Phase II RDF. There was some
 
interest in these suggestions, but no resolution.
 

The Ministry opted to follow the more subtle approach of
 
improving drug supply availability and communicating these
 
improvements to the public. As early as February, 1984 the
 
Minister described the RDF in a Sunday morning radio program.
 
That same month, and on several more occasions when MSH
 
researchers were present on the island, he arranged for the
 
researchers to be interviewed for the radio. In May, 1984 a
 
Letter to the Editor came out in the weekly newspaper, The New
 
Chronicle, criticizing the drug distribution system, and
 
accusing the Ministry of Health of not making efforts to
 
purchase in bulk from lower cost generic suppliers. The
 
accusation was distressing as it was unfounded. The Minister
 
arranged for a feature article to be done soon describing the
 
RDF and the new systems underway; it was published in August.
 
MSH Researchers discussed with the Supplies Management Officer
 
the idea of preparing monthly news clips for The New Chronicle
 
about the progress being achieved for the RDF. This was never
 
followed up.
 

In thinking ahead to Phase II, researchers decided to monitor
 
the experience the Ministry was having at Princess Margaret
 
Hospital where new fees for service had been introduced in
 
January, 1984, for any lessons that could be gained for better
 
planning for the introduction of drug charges. In May, 1984,
 
researchers visited the hospital and spoke the Hospital
 
Administrator, the Admissions Officer, a Social Welfare Officer,
 
and the Accounts Clerk. The general feeling was-that the new
 
fee program had been quite difficult. The staff interviewed
 
said that it seemed as though the program was introduced "all of
 
a sudden" and many patients said they didn't know about it.
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One result was that many patients resisted the fees and some
 
simply refused to pay. When hospital officials were asked how
 
they felt the fee program might have been more successfully
 
introduced, they generally agreed that a more vigorous public
 
relations effort in advance would have been helpful. When asked
 
their ideas for a publicity campaign before any introduction of
 
drug charges, they suggested short radio spots, in Patois, which
 
would be repeated frequently, posters in villages and health
 
centers, leaflets, presentations to church groups and women's
 
groups, and even TV. They felt that the theme at the earliest
 
stages should be what the Government was currently spending to
 
provide drugs through its health facilities.
 

Indigents were exempted from paying fees at the Hospital. They
 
were identified from a list maintained by the Welfare Department
 
or by interview with a Social Welfare Officer at the Hospital.
 
This was reported to be relatively satisfactory, although
 
researchers did not have the opportunity for any follow-up after
 
May 1984.
 

The Minister expressed interest, on several occasions, in
 
undertaking a study of health utilization, what people were
 
paying for health services, and the impact of fees on health
 
services utilization. Results from a PAHO survey carried out in
 
the Eastern Caribbean Region found that Dominicans were paying
 
on average of EC$8.00 per episode of illness, ranging from an
 
average cost of EC$39.00 when the care was sought from a private
 
practitioner to under EC$1.00 when sought from a Ministry of
 
Health facility. On average drugs represented the highest
 
proportion of that expenditure, averaging EC$3.99 per episode of
 
illness.*
 

The survey of district pharmacists, doctors, and nurses carried
 
out by MSH and Ministry researchers suggested that people would
 
be willing to pay for drugs in public sector facilities if an
 
information and educational campaign were carried out. (See
 
Survey Data in Annex 5). It is the view of the researchers that
 
a more detailed study might be useful as Dominica begins
 
planning in earnest for Phase II. Experiences from Haiti
 
suggest that "the 5 P's of marketing" are as relevant to a
 
public drug sales program as they are to any other marketing
 
effort -- product, package, price, place, and promotion.
 
Researchers encourage the Ministry to give careful consideration
 
to all of these operational issues as it moves toward the
 
introduction of drug charges.
 

*From a Report on a Community Based Survey on Health Services
 
Utilization and Coverage, prepared for PAHO and presented at the
 
Ninth Meeting of the Conference of Ministers Responsible for
 
Health, by Dr. Carissa Etienne, July 1984.
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Testing of IEC/Public Attitudes submodel
 

Researchers conclude that all efforts that were made in
 
information, education, and communication were effective in
 
increasing support for the Phase I RDF. These efforts should
 
not only be continued but expanded as the Ministry moves toward
 
Phase II.
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C. Solution Validation/RDF Model
 

As described in the introduction to the Methodology section,
 
validation of the overall RDF model as designed and implemented
 
in Dominica was to be determined in large part by validation of
 
the composite solutions developed for the eight sub-models. The
 
extent to which the RDF was feasible, effective, and efficient,
 
and had impact on primary health care service delivery, was
 
directly related to the feasibility, effectiveness, and
 
efficiency of each of the sub-models.
 

The main methods that were used to collect and analyze data for
 
the testing of each sub-model and of the RDF itself are
 
summarized below:
 

FINANCE
 
* 	Cash flow analysis, using microcomupter
 
• 	Cost benefit analysis
 
* Fiscal-year-end financial analysis, using microcomputer
 
9 Review of CMS, MOH, and Treasury documents for analysis
 

of reimbursement segment of pipeline
 
e 	Comparison of Government budget figures with CMS issues
 

data
 
* 	District survey
 

MIS/ACCOUNTING SYSTEM
 
a Fiscal-year-end financial analysis, using computer
 
* Review of CMS and RDF records
 
e Observation/interview
 
a District survey
 

SELECTION
 
* Observation/interview
 
e District survey
 

PROCUREMENT
 
o 	Stock-level analyses
 
* 	 Review of CMS, MOH, and Treasury documents for analysis 

of procurement segment of pipeline 
* Price history analyses
 
a Analysis of changing supplier profile
 

WAREHOUSE/INVENTORY MANAGEMENT
 
e Observation/interview
 
o 	Stock-level analysis
 
o 	Analysis of CMS ability to provide requisitioned
 

supplies
 
e District survey
 

DISTRIBUTION
 
e Observation/interview
 

ORGANIZATIONAL DEVELOPMENT
 
e Analysis of financial records
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" CMS task analysis
 
* Observation/interview 

IEC/PUBLIC ATTITUDES 
" Observation/interview 
• District survey
 

OVERALL RDF MODEL 
" Observation/interview 
" Analysis of CMS issues 
* Price history analyses 
* District survey 
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D. Timetable
 

The RDF systems analysis undertaken at the outset of the study
 
produced eight components, within each of which were identified
 
operational issues that needed to be addressed. It was
 
anticipated from the start that operations research would be
 
undertaken in all of these components essentially simultaneously
 
to work toward- implementation of the Revolving Drug Fund with
 
consumer cost sharing. The original workplan that was developed
 
is shown in Figure 42.
 

With the decision to postpone consumer cost-sharing, in July
 
1983, and to design and implement first a Phase I RDF, the
 
workplan changed significantly. The study period now
 
incorporated two phases, each involving the design and
 
implementation of a different RDF model, although there would be
 
common elements. Each phase would require problem analysis,
 
solution development, and solution validation. The timing of
 
these two phases, however, could not be determined with
 
certainty, as it would be linked to political developments in
 
Dominica. The introduction of consumer charges, which would
 
signal the start of Phase II, would occur only when the
 
Government decided that the political climate was right. That
 
uncertainty made it difficult to set dates for many of the
 
research tasks that had been envisioned, since many were related
 
to the introduction of drug charges, and all were interrelated.
 
Consequently, the revised workplan set forth only the broad
 
parameters of the study and was accompanied by a list of the
 
operational tasks and issues that were envisioned for each of
 
Phases I and II. (See Figure 43.)
 

In fact, the Government never took the decision to introduce
 
consumer fees for drugs and Phase II was not implemented during
 
the life of this study. Research attention throughout the study
 
period (which had been extended to three years, from May 1983
 
through April 1986) was focused on the identification and
 
resolution of Phase I operational issues.
 

Figure 44 shows where, specifically, among the eight components
 
major research efforts were focused at each visit of MSH
 
researchers. The main emphasis in Phase I was the development
 
of central level systems and procedures. A brief summary of
 
major developments follows:
 

May 1983: * Development of financial parameters
 
of RDF with consumeh cost sharing
 

. Initial discussion of RDF scope
 
(e.g., what items to include)
 

June 1983: e Visit of MOH officials to MSH project
 
in Haiti, to observe RDF
 

-135



Figure 42
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Figure 43
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July/August 1983: * Government decision to postpone
 
consumer cost sharing, and to
 
introduce first a Phase I RDF
 

* 	Analysis of adequacy of district
 
budgets
 

9 Analysis of pre-existing MIS
 
e Decision on RDF scope
 
* Preliminary survey of health center
 

patient population and drug use
 

October 1983. e Drafting of RDF accounting
 
procedures by Dominican freelance
 
accountant (not accepted by MOH)
 

November 1983: e RDF capitalized by EC$500,000 loan
 
from Social Security
 

January/February 1984: e MIS/accounting system developed and
 
introduced, signalling actual
 
start-up of Phase I RDF
 

e Physical inventory taken at CMS
 
e Analysis of existing procurement
 

procedures
 
" MOH Accounts Officer and CMS staff
 

trained in maintenance of MIS/
 
accounting system
 

May 1984: " MIS/accounting system reviewed and
 
revised
 

" Development of procurement schedule
 
" Analysis of fee-for-service
 

experience at Princess Margaret
 
Hospital
 

July/August 1984: e Presentation by researchers to
 
Prime Minister and Cabinet
 

" Microcomputer purchased by
 
Government and set up at CMS
 

" First fiscal year-end Financial
 
Analysis
 

* 	Refinements introduced in MIS/
 
accounting system
 

" Dominica Formulary introduced
 
* 	Analysis of stock levels 
o 	Research assistant hired
 
* 	Staggered distribution schedule 

introduced 
U
 

December 1984: a Research analyses continued
 

March 1985: 	 o MIS/accounting system reviewed
 
* Seminar held with PMH nurses
 
e Refinement of procurement schedule,
 

reorder levels and quantities
 
e Research analyses continued
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July/August 1985: * Second fiscal year-end Financial
 
Analysis
 

e Refinements introduced in
 
MIS/accounting system
 

* Research analyses continued
 

November 1985: a Research analyses continued 

December 1985: a District survey undertaken
 

March 1986: e All Research analyses reviewed
 

Given the problems and issues that remained at the end of the
 
study, researchers conclude that some issues deserved more
 
attention earlier, specifically issues of RDF management and
 
control in the Organizational Development component; other
 
issues in Finance, Procurement, and Inventory Management needed
 
more intensive attention than they received. This is discussed
 
in more detail in Conclusions and Recommendations.
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Figure 44
CHANGING OPERATIONS RESEARCH FOCUS OVER LIFE OF STUDY
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IV. RESULTS
 

The purpose of the study was to design and implement the "best"
 
RDF for Dominica -- an RDF whose intended benefits were an
 
increase in the volume of drugs and supplies available to health
 
districts and facilities, and at the same time a decrease in the
 
financial burden on the Government, first by having consumers
 
share in the cost of pharmaceuticals and second by enabling bulk
 
purchases at lower unit costs. It was also expected that the RDF
 
would promote cost consciousness in drug usage among consumers.
 
Through this study researchers would assist the Ministry of
 
Health with the identification of operational problems and issues
 
and with the development and testing of solutions for these
 
problems. It was intended that this operations research effort
 
would assist the Ministry with the development of their RDF and
 
that documentation of this process, both the technical content
 
and the methodology followed, would be useful to other countries
 
in the Eastern Caribbean and beyond who were interested in
 
developing revolving funds.
 

It was felt that the operations research approach would result
 
ultimately in the "best" RDF system for Dominica -- one that
 
would be feasible, would work in the Dominican context,
 
effective, that would attain the objectives that had been set out
 
for it, and efficient, that would attain those objectives at
 
lowest cost.
 

Early in the project the Ministry of Health decided to implement
 
the Revolving Fund in two phases, postponing consumer cost
 
sharing until the second. In the preliminary Phase I model it
 
was the health districts and facilities who would purchase the
 
drugs and supplies, reimbursing the Revolving Drug Fund through
 
their budgetary allocations.
 

The objectives of the Phase I RDF, then, were as follows:
 

" to increase the availability of drugs and medical supplies
 
to health districts and facilities
 

* to decrease the unit costs paid for drugs and supplie3
 

" to increase cost consciousness on the part of the users
 
(who were defined in Phase I as health districts and
 
facilities)
 

Additional objectives in Phase II were:
 

" to have consumers fiiiance a portibn of the purchase cost of
 
drugs and supplies
 

" to increase cost consciousness on the part of patients
 

Results are summarized in Figure 45.
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Figure 45 

RESULTS 

EXPECTED OUTCOMES OF RDF FINDINGS AT END OF STUDY 

PHASE I RDF 

Feasible Mechanics of RDF model as designed successful in Dominica. 

Effective in attaining objectives; 

" Increasing availability of drugs and medical 
supplies, 

* 23.7% more drugs and medical supplies, 22% more first-line 
drugs, 59% more antibiotics issued to health districts and 
facilities in 1984-85 than in 1983-84. 

" Lower unit costs paid for drugs and supplies. * Some unit costs reduced by as much as 6-fold. 

* Overall trend toward reduced unit costs. 
* Supplier relationships being developed with non-profit 

generic distributors. 

" Increased cost-consciousness on the part of 
users. e Some cost-consciousness expressed by district-level doctors 

and pharmacists (who are defined as the "users" in Phase I). 

* Overall, however, districts consuming beyond their 
budgetary allocations. 

Efficient (attaining objectives without wasting
resources) * Many systems management procedures streamlined; some 

administrative procedures causing delays. 

* RDF capital largely conserved -- a few exceptions identified. 

e RDF functioning appears to require additional staff member -
for maintenance of MIS/accounting system. 

PHASE II RDF Not yet implemented. 



Phase I RDF
 

The Phase I RDF was actually established in November 1983 with
 
the $500,000 loan made available from Social Security, and it
 
became fully functional in February 1984 when the design of the
 
Management Information/Accounting System was completed and was
 
implemented.
 

Feasibility
 

From the start, the Phase I RDF model proved to be feasible.
 
Although there were initial difficulties in implementing some of
 
the components or submodels as designed, the RDF as a whole
 
quickly became viable as all staff at CMS, at the Ministry of
 
Health, and at district health facilities became used to the
 
system and complied with the new procedures. The mechanics of
 
the model as designed worked in the Dominican context, and the
 
assets of the Fund have been largely conserved, although these
 
achievements have been made with substantial inputs from outside
 
the Ministry -- specifically MSH researchers and the
 
PRICOR-funded Research Assistant.
 

Effectiveness
 

Over the course of the study the design and implementation of
 
this RDF proved to be, at least to some degree, effective in
 
attaining the objectives that were set out for it. The initial
 
capitalization of the RDF enabled CMS to undertake major
 
procurements with a view toward long-term planning. Supplies
 
were cleared much more promptly from the port, as it was a much
 
simpler procedure to write an RDF check than to process a payment
 
through the Treasury.
 

These factors resulted in the building up of stocks at CMS; by
 
December 1985 the value of drugs and medical supplies held in
 
inventory was 57.6% higher than in July 1983 (although this
 
reflects price inflation as well as a 25.3% longer inventory
 
list). And with improved materials management systems, these
 
stocks were better maintained. While stockouts of specific items
 
continued to be a problem throughout the study period -- due to
 
difficulties in estimating the lead times of new suppliers -- CMS
 
was much more successful in making drugs and supplies available
 
to health districts and facilities. Issues of all items
 
increased 27.7% overall (holding average unit costs constant)
 
between FY83-84 and FY84-85; of first-line drugs, those used for
 
primary health care delivery at the district level, 22%; and of
 
antibiotics, 59%.
 

The tight financial and materials accounting system created a new
 
cost consciousness among staff at CMS, as they were more aware
 
for the first time of the value of each item held in inventory.
 
A major effort was launched to locate lower-cost but high quality
 
new suppliers, primarily of generics. By July 1984 researchers
 
were able to report in a presentation to the Prime Minister and
 
her Cabinet unit cost reductions for some items of up to
 
six-fold. Since that time, units costs for additional items have
 
dropped, an.d many of them for high expenditure items where the
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impact was greatest. Offsetting to some extent these remarkable
 
successes, however, is the fact that emergency purchases continue
 
to be required. These are nearly always from high-cost nearby
 
distributors at much higher prices, raising the purchased item's
 
average unit cost once again. Nevertheless, the trend is in a
 
positive direction. When average unit costs for six successive
 
time periods were applied to constant annual usage figures (a
 
year's "market basket" of drugs and medical supplies), the total
 
value of those supplies increased at below the inflation rate or
 
decreased in real terms. As better information becomes available
 
on monthly consumption and on supplier lead times, and as
 
inventory management improves further, stockouts and thus
 
emergency purchases will become less frequent; the trend in
 
decreasing average unit costs can be expected to continue and to
 
become more pronounced.
 

These cost reductions have not resulted in overall savings to the
 
Government, however. With the simultaneous efforts to increase
 
the quantities of drugs and supplies provided to health outlets,
 
overall spending has in fact increased.
 

The changing supplier profile also indicates a long-term change.
 
Increasing proportions of total drug and supply purchases are
 
coming from non-profit generic distributors, 24.2% of all
 
purchases in the first half of 19-15-86 as compared to 16.2% in
 
1983-84. As good relationships are developed and maintained with
 
these suppliers it will be a natural development for CMS to do
 
more business with them.
 

Implementation of the Phase I RDF has also resulted in the first
 
glimmers of cost consciousness on the part of the users. When
 
districts began to received "costed" packing slips enclosed with
 
their monthly shipments and were sent price lists from CMS for
 
first-line drugs, a number of the doctors were prompted to ask
 
when patients were going to begin to be charged for drugs. In a
 
survey undertaken in the third year of the project, all of the
 
doctors and pharmacists who responded and two of three nurses who
 
responded stated that they were more aware of the monetary value
 
of drugs and supplies. Four of the five doctors who responded
 
and one nurse said that they tried to prescribe a cheaper drug
 
whenever possible; three out of seven pharmacists stated that
 
they tried to requisition cheaper items from Central Medical
 
Stores; three of the pharmacists also reported making an effort
 
to explain cost to patients. In spite of these reported trends,
 
the observed patterns of requisitioning from health districts and
 
facilities do not seem to have changed noticeably, probably
 
because the Ministry of Health has not yet restricted drug usage
 
to within budgetary allocations.
 

Efficiency
 

The degree to which these changes have been efficient is somewhat
 
harder to assert with confidence. Efficiency has to do with the
 
achievement of objectives without wasting resources, attaining
 
greater outputs with constant inputs or the same outputs with
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fewer inputs. In this study the outputs in terms of objectives
 
have been achieved-with increased inputs -- both financial and
 
human. Without a "control" supply system to compare to, only
 
observation and informed judgment are available to comment on the
 
RDF's achievement of its objectives with relative efficiency.
 

Within individual components, while much progress has been made
 
toward attaining cbjectives there is room for increased
 
efficiency. The inventory list still includes many items which
 
have not been purchased or used in Dominica since this study
 
began, which slows down information processing; procurements take
 
longer to process than seems necessary; there are still
 
overstocks at CMS; both RDF payments and reimbursements take
 
longer than expected. While RDF capital has been largely
 
conserved, there have been a few significant losses due to
 
misunderstandings about appropriate RDF expenditures among
 
financial officials within the Ministry. Perhaps most
 
importantly, maintenance of the RDF accounting system has
 
required the efforts of an additional staff member.
 

Impact
 

Although there has been discernible progress toward increased
 
availability of supplies, reduced unit costs, and increased cost
 
consciousness under the Phase I RDF, it has not been without
 
setbacks. Early achievements in individual components or even in
 
addressing individual operational issues were often dramatic,
 
e.g., in reducing unit costs paid for drugs or in clearing
 
supplies from the port. But the RDF is a dynamic system, with
 
interactive components; these developments were influenced by
 
developments in other components, or a lack of developments due
 
to attention focused elsewhere. The composite result -- the sum
 
of results in all components and operational issues -- while
 
showing a positive trend, has been less dramatic.
 

In helping to make significantly more drugs and medical supplies
 
available throughout Dominica, particularly first-line drugs to
 
health districts in rural areas, the RDF has had significant
 
impact on expanding primary health care service delivery. To
 
determine whether it has influenced procurement decisions or
 
usage patterns in any more significant way, researchers carried
 
out a modified ABC analysis using CMS issues data from FY83-84,
 
FY84-85, and the first half of FY85-86. (ADC analysis is
 
described in Manaqing Drug Supply (MSH, 1981).
 

Researchers compared the highest value items for each time period
 
(unit cost x units issued) which accounted for 25% of the total
 
value of issues for the period. These items are shown on the
 
following page.
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FY83-84 FY84-85 FY85-86
 

Insulin (lente), zinc susp (F) Methyldopa (F) Insulin (lente), zinc susp (F) 
Gauze plain hospital quality Insulin (lente), zinc susp (F) 
Fluphenazine decanoate mnJ. (F) Gauze plain hospital quality 

Methyldopa (F) 
Gauze plain hospital quality 

Lint. b.p.c. Insulin (rapid) regular (F) Lint. b.p.c. 
Methyldopa (F) Surgical blade Insulin soluble (beef) (F) 
Uristix (F) Rifampicin Chloramphenicol (F) 
Hydrocortisone acetate powder Chlorpropamide (F) Apicillin (F) 
Ampicillin (F) Dextrose (500 ml.) 
Alcohol Vaccine, measles (F) 

Lignocaine/adrenaline (dental) (F) 
Fuller's earth, dosage (F) 

While many of the same items are on all the lists, and most
 
differences among the lists are not dramatic, a few observations
 
can be made. In all three years, many of the highest (value of)
 
usage items addressed two of Dominica's major health problems -
cardiovascular disease and diabetes -- suggesting that drug
 
procurement and use was already by-and-large rational when the
 
RDF got underway. However, the third item on the list in 1983-84
 
was fluphenazine decanoate, an injectable tranquilizer, and sixth
 
in 1984-85 was rifampicin, a very expensive antibiotic, usually a
 
drug of choice only for tuberculosis. Both of these items had
 
dropped to much lower on the list in FY85-86. In fact, in 85-86,
 
of the five drugs on the list, two were antibiotics, one was a
 
cardiovascular medication, and two were insulins.
 

These analyses do not provide conclusive evidence that the RDF
 
has had any direct impact on usage patterns, but suggest that it
 
has had a positive influence in bringing rationality into all
 
aspects of the drug supply process.
 

Phase II RDF
 

At the end of this study, the Phase II RDF has not yet been
 
implemented although some Phase II operational issues in some
 
components have been addressed. District physicians and
 
pharmacists are monitoring the value of their usage of drugs and
 
supplies as against their budgetary allocations, and they are
 
beginning to monitor usage by patients and thus to manage their
 
inventories. They are also beginning to discuss the value of
 
drugs with patients. These are prerequisites to a successful RDF
 
with drug sales.
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V. CONCLUSIONS AND RECOMMENDATIONS
 

A. Conclusions
 

By the end of the study the Phase I RDF in operation in Dominica
 
was feasible, effective, and efficient. Early progress in the
 
design and implementation of drastically new systems and
 
procedures was more rapid than these researchers have seen in any
 
other country. Yet, by the end of the study, several serious
 
issues have emerged which threaten its sustainability. What
 
factors have facilitated the remarkable successes in Dominica,
 
and what constraints persist to limit them?
 

Working in Dominica's favor were a strong, high-level commitment
 
to establishing a revolving drug fund and substantial experience
 
to draw upon for guidance. A viable RDF model was available at
 
the start of the project -- a model which had been implemented in
 
a number of countries with varying degrees of success. The
 
potential of an RDF, as well as its pitfalls, were known. The
 
Minister of Health, the Health Services Coordinator, and other
 
senior officials in the Ministry were strongly in support of
 
introducing an RDF to Dominica. The Supplies Management Officer
 
and staff at CMS who would be operationally responsible for
 
implementing the new systems and procedures were a highly capable
 
and motivated group.
 

One factor which was perhaps the major facilitating factor in
 
Dominica's success was the Ministry's decision to implement the
 
RDF in two phases. This was not part of the original workplan;
 
it was a decision which sprung from largely political
 
cons.derations, but it allowed the Ministry as well as
 
researchers to focus on central level managerial systems for both
 
financial and materials management and development and
 
implementation of the MIS/Accounting System; the latter has
 
provided infoLmation on RDF progress, guiding further RDF
 
development and supporting research efforts. The systems
 
developments efforts that are required to introduce consumer
 
charges for drugs seem, in retrospect, nearly unattainable
 
without these central level management systems in place. This
 
may be one of the clearest and simplest, yet most important
 
findings from this study.
 

Three years after the start of the project the Phase I RDF is in
 
full swing. It no longer feels like an experiment. Yet it is
 
still afflicted by a number of problems that limit its
 
effectiveness and efficiency. Many of these problems emerge from
 
operational issues that have been addressed but not squarely and
 
definitively; they must be solved to provide the solid ground
 
which will allow the Ministry of Health to move into Phase II
 
with confidence.
 

These problems are most readily identified within the context of
 
the RDF components:
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Finance 

" Cash balance too low to permit prompt payments
 
o District budgets inadequate to cover district usage of 
drugs and supplies
 

" Reimbursements slow
 
" Payments to suppliers slow
 
" Expenditures being made which will not be reimbursed
 

MIS/AccountinQ System
 

" Accounting entries not being made promptly, accurately, and
 
completely
 

" System not providing management information
 

Selection
 

* List includes many items which are never used
 

Procurement
 

" Routine purchasing systems still not in place
 
" Frequent emergency purchases from high-cost distributors
 
" Contract terms still not specified in purchase orders
 

Warehouse/Inventory Management
 

" Frequent stockouts at CMS
 
* Many items overstocked
 

Distribution
 

" Rigidity of distribution schedule demotivating for CMS
 
staff
 

* Still no procedures for backordering
 
" Credit note procedure not working
 

Organizational Development
 

• No coordinated leadership for the RDF
 
" Responsibilities unclear
 
" RDF accountant (supported through this project) not hired
 

by Ministry of Health at end of study.
 

An analysis of these problems leads to the observation that there
 
are a number of recurring root causes: Authority/responsibility
 
issues, availability of staff, inadequacy of district budgets,
 
and capitalizativn. These root causes or "critical factors" are
 
elements of three of the eight RDF components: Finance,
 
MIS/Accounting System, and Organizational Development. While
 
Finance and MIS were identified as priority issues in the problem
 
analysis phase of this study, and were the focus of early project

attention, organizational development was not identified as
 
critical.
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Figure 46 offers a retrospective of where the attention of both
 
Ministry officials and researchers was focused over the life of
 
this study, and where -- in what components -- issues which in
 
retrospect should have been addressed were addressed inadequately
 
or not at all. Had Ministry attention been focused differently,
 
it is not unlikely that the Phase I RDF would be functioning more
 
effectively-and efficiently at this stage, and that the
 
foundation for Phase II would be even more firmly laid.
 

In summary, at the close of this operations research study the
 
major findings are: (1) a recognition of the validity of the
 
phased approach in designing and implementing a revolving drug
 
fund, (2) identification of the critical factors involved in
 
implementing a Phase I RDF, and (3) recognition of the time frame
 
that is required.
 

It is hoped that the findings of this operations research study
 
may be of use to other countries who are interested in
 
establishing revolving drug funds.
 

Validity of the Phased Approach
 

The Phase I RDF, identified and defined by the Ministry of Health
 
in Dominica for political considerations, was found to be a very
 
useful preliminary model or a transitional stage in RDF
 
development. Since its design incorporated the major elements of
 
all of the management systems required for an RDF except drug
 
sales, introducing the Phase I model had the effect of stretching
 
out the time line for all of the management systems development
 
work that is required for an RDF. It allowed the necessary
 
attention to be focused on central systems development rather
 
than dispersed across a wider range of issues.
 

The Phase II RDF would not only introduce additional operational
 
issues which are equally if not more complex to address, but also
 
increases the stakes for system success. Once consumers are
 
asked to pay for drugs and supplies, they have higher
 
expectations of the system and are disillusioned if continuity of
 
supply is not maintained.
 

After three years of research in Dominica, where the social,
 
environmental, and organizational factors were as favorable as
 
they ever are anywhere to the prospects of RDF success, it is
 
hard to imagine that and RDF with consumer cost sharing could be
 
operational in any sense with the operational problems that
 
remain. An effort to introduce consumer cost sharing too soon -
before central level systems were operating effectively -- would
 
have resulted in continuing stockouts, emergency purchases,
 
stressed systems, and, in addition, consumer disillusionment.
 

Researchers do not conclude that development and implementation
 
of a Phase I model is necessarily a three-year process. A
 
country would be advised to delay Phase II only until the
 
operational issues that have been identified in Phase I have been
 
addressed satisfactorily and the Phase I RDF model is operating
 
effectively and at least to some degree efficiently.
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Figure 46
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Critical Factors in Designing and Implementing a Phase I RDF
 

A review of Dominica's experience, its remarkable successes as
 
well as the problems that have constrained these successes, leads
 
to identification of the factors listed below as critical to the
 
implementation of an effective and efficient Phase I RDF.
 

1. Coordinated leadership and management -- Authority and
 
responsibility for RDF assets should be vested in either a
 
single person or a committee which meets regularly to
 
review financial reports and address operational problems
 
and take managerial decisions.
 

2. Adeauate staff -- Intial design of the RDF, and in
 
particular of the MIS/Accounting System, requires the
 
inputs of an expert accountant. (In Dominica the services
 
of a finance and accounting consultant were available
 
through the PRICOR project.) Ongoing RDF maintenance
 
requires all the staff normally required at CMS to
 
maintain the supply system plus an RDF? accountant. In a
 
system that handles 800 items supplied by 40 vendors
 
dealing in 10 different currencies, a substantial amount
 
of record-keeping is inevitable. The RDF accountant will
 
maintain the accounting books aiid will ensure maintenance
 
of other aspects of the MIS which provide information for
 
RDF management; he should report to the RDF manager or RDF
 
management committee. To ensure the continuity and
 
reliability of the supply system, all staff should be
 
permanent rather than temporary.
 

3. Adequate capitalization -- The level of capitalization
 
required is the product of the monthly usage rate and the
 
length of the pipeline. If accurate data are not
 
available at the outset, the information system should be
 
designed to collect the necessary data for continually
 
monitoring both usage and pipeline length, in order to
 
continually refine the capitalization estimate and make
 
the necessary adjustments. If usage is higher than
 
expected, or there is evidence of increasing or unmet
 
demand, or if any segment of the pipeline is longer than
 
expected, these issues must be addressed and resolved.
 
Adequate funds for capitalization must be available if the
 
RDF is to succeed.
 

4. Assurance of RDF reimbursement -- Because all issues from
 
the RDF must be reimbursed in order for the fund to
 
revolve, two variables are important -- issues and
 
reimbursements -- and must be kept in equilibrium. This
 
means that if issues are to increase, as is happening in
 
Dominica, additional funds must be made available to
 
reimburse the RDF.
 

It should not be overlooked that these factors emerged as
 
critical from an organizational context in which the materials
 
management functions -- selection, procurement, inventory
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management, and distribution -- were already in place and
 
operating satisfactorily.
 

Nor should it be overlooked that Dominica's progress was achieved
 
with substantial inputs of timL and technical assistance made
 
available through this PRICOR study.
 

Time Frame and Seauencing
 

The length of time that is required to implement and validate the
 
Phase I RDF model will vary from country to country. The
 
Dominican experience has proven that it can take longer than
 
expected even under relatively favorable circumstances, and even
 
with the substantial outside support that Dominica received.
 

The "component approach" has proved a valid one for analyzing the
 
system and addressing important operational issues, although in
 
different countries the priorities for attention might be set
 
differently. In Dominica the priority components were finance,
 
MIS, and, in retrospect, organizational development. But a
 
country where the materials management functions were not in
 
place would not be able to put those aside at the outset; a
 
country where information was even less readily available than it
 
was in Dominica on past consumption or supplier prices would have
 
to devote more time to gathering baseline data, with which to
 
formulate early decisions.
 

While results can appear quickly in individual components, as
 
happened in Dominica, these result.- are sustainable only if they
 
are implemented in conjunction with developments in related
 
components. The RDF is a complex and dynamic system, the
 
operational issues within its components interdependent and
 
interacting. Steady progress toward RDF effectiveness and
 
efficiency is achieved through constant vigilance in the
 
development of all components.
 

B. Recommendations for Dominica
 

At the end of the study, Dominica's Phase I RDF is afflicted by a
 
number of critical opcrational problems which, if not resolved,
 
will lead to its collapse and a return to pre-RDF circumstances
 
in the drug supply system. Certainly if the Ministry is
 
considering the introduction of consumer charges sometime in the
 
near future, the Phase I RDF must be brought into equilibrium and
 
be functioning effectively. It is an important transitional
 
stage and, in fact, as this study's findings have suggested,
 
almost a prerequisite to successful implementation of an RDF with
 
drug sales.
 

MSH researchers suggest that the Ministry move quickly and
 
systematically to address the ongoing operational problems that
 
were outlined at the beginning of this section, with the
 
following specific comments and recommendations:
 

* The Certificate of Deposit should be cashed immediately,
 
and additional funds sought for further capitalization.
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o A single individual (or, somewhat less desirably, 
a
 

committee) should be given management responsibility 
for
 

both financial and material assets of the RDF. 
This
 

responsibility must include check-signing privileges.
 

o For sound financial management, districts must 
be held to
 

their budgetary allocations for drugs and supplies 
or
 

budgets must be increased. How to respond to unmet demand
 

in the districts -- whether or not to try to meet the
 

is an issue that will not disappear; it must be
 
demand --

squarely addressed.
 

e An RDF accountant must be hired to maintain the 
accounting
 

books and to prepare periodic financial statements. 
If
 

this person is not a trained accountant him/herself, 
a
 

trained accountant must be made available to advise 
as
 

necessary. MSH researchers are aware that qualified 
people
 

are available within Dominica. Arrangements must also be
 

made for at least an annual review of the accounts.
 

* Efforts should be made to put permanent Government
 

employees in CMS staff positions. The skills necessary for
 

successfully carrying out the tasks required under an 
RDF
 

are skills that require some investment -- motivation on
 

the employee's part, which has not been possible to 
sustain
 

among the temporary staff at CMS, and commitment to 
that
 

staff and-training on the part of the Ministry. The
 

necessary skills are not easily transferable on short
 

notice.
 

At the same time, researchers encourage the Ministry 
to continue
 

One of the major findings of this study
to plan for Phase II. 

has been that the Government's budgetary allocation 

for drugs and
 

medical supplies continues to leave a significant proportion 
of
 

Yet, results of the December 1985
 consumer demand unmet. 

district survey give strong support to the hypothesis 

that
 

patients in Dominica will be willing to pay for drugs 
if the
 

charges are introduced through a well-planned educational 
and
 

The survey results suggest further that
promotional campaign. 

paying for drugs will, in fact, improve patient 

compliancj,
 

thereby extending the RDF's influence on rational
 

decision-making to the user level.
 

Discussions of the eight RDF components in the Methodology
 

Section of this report identify some of the key operational
 

issues that will arise and must be addressed in the 
design and
 

Ministry officials are
 implementation of the Phase II RDF. 

encouraged to review these issues and to address 

them
 

systematically in the planning for Phase II.
 

Finally, researchers believe that, as the Eastern 
Caribbean
 

Regional Pharmaceuticals Management Project gets 
underway,
 

Dominica's experiences in attempting to rationalize 
her drug
 

supply system will facilitate both her own transition 
and her
 

None of
contribution to any new regionalized systems. 
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Dominica's efforts of the past three years have been in vain;
 
those procedures which are likely to be taken care of at the
 
Regional level under the Eastern Caribbean Drug Service -- most
 
likely supplier selection, purchase order tracking, and supplier
 
performance monitoring -- will benefit from Dominica's
 
experiences in those areas. And Dominica herself will be able to
 
redirect CMS staff efforts toward improved estimation of drug
 
needs, maintenance of the MIS/accounting system, more reliable
 
procurement and inventory management procedures, and planning for
 
Phase II. Dominica's progress will allow her to continue to lead
 
the Region in pharmaceutical supply management.
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VI. ADMINISTRATION OF STUDY
 

This PRICOR study was carried out over a 35-month period from
 
April 1983 through March 1986, .supportedby a total of $215,022
 
in grant funds from PRICOR and managed by Management Sciences
 
for Health.
 

MSH researchers made periodic visits to Dominica, approximately
 
every 3 months, with visits averaging 3 weeks in length, during
 
which they worked with the Ministry of Health researchers whose
 
involvement was ongoing over the life of the study. Technical
 
Progress Reports were prepared and submitted to PRICOR on a
 
periodic basis and are included in full in Annex 3 of this
 
report.
 

Co-Principal Investigators, from Management Sciences for Health
 
and the Ministry of Health in Dominica, were responsible for
 
overall supervision of all aspects of this study -- from initial
 
design through RDF systems analysis, component analyses, data
 
collection and analysis, ongoing monitoring and review, periodic
 
technical progress reports, and conclusions and recommendations.
 

The Co-Principal Investigators were supported by frequent
 
assistance at various points throughout the study from a number
 
of key contributors from both MSH and the MOH. Research
 
activities were further strengthened by the participation of two
 
Research Associates from MSH who spent 2-3 months each in
 
Dominica, the PRICOR-supported Research Assistant who worked
 
full time over 21 months in Central Medical Stores, and other
 
members of CMS staff.
 

Co-Principal Investigators
 

" Margaret Hume, Staff Associate at MSH, and Manager of
 
MSH's Drug Management Program
 

" Peter Cross, Staff Associate at MSH, and Chief-of-Party of
 
the USAID-funded Health Sector I Project in Honduras
 

" Desmond McIntyre, Health Services Coordinator, Ministry of
 
Health
 

Contributors
 

" Sherit. Gregoire, Supplies Management Officer, Central
 
Medical Stores, MOH
 

" Donovan Rudisuhle, finance and accounting consultant, MSH
 

" Daphne Kempner, Staff Associate at MSH, and Manager of the
 
Drug Management Program MIS activities
 

" Maggie Huff, Staff Associate at MSH, finance, accounting,
 
and drug supply management consultant
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e Randy Rodney, PRICOR-funded Research Assistant, Central
 

Medical Stores, MOH
 

e Eunice Isaac, Junior Clerk, Central Medical Stores, MOH
 

* Richard Hall, Research Associate, MSH
 

e Denise DeRoeck, Research Associate, MSH
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