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THE ECONOMICS OF UGANDA'S HEALTH SERVICE SYSTEM;
IMPLICATIONS FOR HEALTH AND ECONOMIC PLANNING

By

David Wallace Dunlop

The major purpose of this study is to analyze the economic
implications of the health service system of Uganda. An analytical
framework is constructed in order to (a) isolate the economic implica-
tions of resource allocation decisions made in the—several components
of the health service system and (b) analyze the macro-economic impact
of the health service system. The thesis focuses on the output of thé
health service system of Uganda, the differences in the alternative
curative health service production processes and the economic implica-
tions of the choices available to health and economic planners involved
in the development of health services throughout the country.

The analysis begins with information as to the economic context
in which health services are provided in Uganda. The manpower,
financial and institutional characteristics of the health service
system are described. Analysis is made of the changing pattern of
demand for curative health services, away from the predominance of infect-
ious and parasitic diseases toward a demand which increasingly includes
health problems related to malnutrition and maternal and child health.

The focus of the study shifts from the empirical setting of Uganda's

health service system to a major theoretical issue in medical economics.
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Prevalent conceptualizétiéns of the ocutput of a curative health service
system are examined and found lacking. An alternative conceptualization
of outpﬁt is de*éloped, with particular attention to the non-homogeneous
and qualitative naturé of the output. A methodology is proposed for the
development of an empirical measure of health service system output.

A linear programming framework 1s then developed, incorporating the
output conceptualization, in order to examine the relationships between
resources utilized in the production of health services and the number
of successfully treated persons. The framework developed, also accounts
for the multi-product nature of Uganda's health facilities. In addition,
a methodology is developed for examining the long-run effect of socio-
economic and health variables on {a) the resources avallable for the
production of health services, (b) the number of persons, with given age,
sex and disease characteristics, demanding health services, and (c) the
probability of successful treatment.

An empirical comparative analysis utilizing the linear progfamming
framework is made of three subsectors of Uganda's health service system:
(1) governmeqt hospitals, (2) mission hospitals, and (3) government
rural health facilities with inpatient services. Using an objective
function'derived from the government's stated health objectives, the

analysis reveals that despite a common assumption that doctors, nurses

and beds are in short supply, considerable excess capacity exists in

those factors in both hospital sectors and, to some extent, in rural

units as well. The most binding supply constralnts appear in such

specialized diagnostic resources as lab and radiographic technicians.
At the macro level, the analysis focuses on the impact of the

‘health service system on (a) the rate of population growth, (b) the
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rate of change in the age structure, (¢) the balance of payments, (d)
employment and its distribution, and (e) the extent to which the
resources used in the delivery of health services were equitably dis-
tributed. Findings related to the demographic variables were weak but
generally consistent within the theory of demographic transitiomn.

Concluding remarks highlight the health and economic policy

implications of the study, particuiarly with respect to Uganda's

health manpower training strategy. Future research activities having

health policy relevance in Uganda and similar countries are suggested.




THE ECONOMICS OF UGANDA'S HEALTH SERVICE SYSTEM:

IMPLICATIONS FOR HEALTH AND ECONOMIC PLANNING

By

David Wallace Dunlop

A DISSERTATION

Submitted to
Michigan State University

in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSGPHY

Department of Economics

1973




Copyright by

David Wallace Dunlop

1973




ACKNOWLEDGMENT S
In 1968 the seeds of an 1dea began to germinate. In 1973 this
thesis came to fruition. Much has passed in the intervening period
and many have participated in its development.
This project would not have been completed without the never ending

assistance of my wife Kathy. She not only performed many editorial and

secretarial responsibilities with skill and enthusiasm during the period

of writing but was the "perfect" research assistant in Uganda during
1969/70. She also provided me with the moral support needed at all
difficult times during this project, as well as through the earlier
years of graduate education. Unfortunately the accolades at my command
are meager in acknowledging her assistance.

I would like to gratefully acknowledge the assistance given me by
the wmembers of my dissertation committee, Dr. John Henderson, Chairman,
Dr. Carl Liedholm and Dr. Carl Eicher. I particularly appreciate their
collective support in obtaining field research assistance from the Mid-
western Universities Consortium for Intgrnational Activities. In addition
I appreciate their individual and collective guidance during my years as
a graduate student at Michigan State University.

During the period of writing, two other colleagues provided par-
ticularly insightful comments on certain parts of the dissertation. Dr.
Jesse Hixson was very helpful in commenting on ideas contained in Chapter
Three and Chapter Four. Dr. Derek Byerlee, besides being an excellent
golfer, paddleball player and friend, gave valuable assistance on Chapters
Four and Five; his help and willingness to sérve on the dissertation
committee during the final period of writing the dissertation is gratefully

acknowledged.




Many other people assisted in the development of this document.
First, I want to thank the people of Uganda who, through their Govern-
ment, provided me with an opportunity to address some of the most
important health service delivery problems facing the country. In
particular the Ministry of Health, The Ministry of Planning and Economic

Development, The Ministry of Regional Administrations, and Makerere

University*s Makerere Institute of Social Research assisted me in many

wavs during my field research phase in Uganda, 1969/70. Dr. Rwakihembo
of the Ministry of Health deserves a special note of thanks for his
interest and assistance. Also I want to acknowledge the assistance and
cooperation of Drs. Manche, Kilkarni, Wallace, Masters and Beri as
District Medical Officers in conducting various parts of the field
research in West Mengo, East Mengo, Busoga and Ankole Districts.

Many other Ugandans working in hospitals and rural health facilit-
ies throughout the country helped me in many ways. Although I can not
name them all, there are several who deserve special thanks: Mr. Murari,
Medical Assistant, Kinoni Health Center, Ankole District; Mr. Kaliisa,
Ministry of Health Statistician; Mr. Kijambu, Assistant Hospital Secre-
tary, East Mengo District; Mr. Rukuba Head Accountant, Ministry of
Health; and Mr. Ziraba Medical Assistant, Namwendwa Health Center,
Buscga District.

A special word of thanks is extended to Henry Nganwa who worked as
an interviewer and field research assistant during the school term
breaks. He not only conducted his research work with diligence and
care, but also made many valuable comments which materially improved
the research. He also helped make Uganda a completely enjoyable and
memorable experience. The field research assistance of Mr. Aloysius
Bilkwaisse is also very much appreciated.

iv




I want to acknowledge also the early assistance provided by Dr. J.
Galea, who had just completed an excellent survey of Uganda's Health
services for W.H.D. prior to my arrival. His successor, Dr. Van der Hoeven
also helped me while in Uganda. Dr. Glynn; W.H.0. Advisor, provided
useful suggestions concerning the research and was helpful in acquiring

governmental cooperation for the research effort.

Three doctors, F. J. Bennett, D. Minklgr and G. Saxton, who were
teaching at Makerere Medical School in Kampala provided many insights
about the medical system in Uganda. Not only did they act as inter-
preters for me when I was unclear about the technical points of health
care, but they also gave me useful critiques of many ideas found in the

dissertation. Their dedication to improving the health of the people

of Uganda impressed me and I feel as though I cbtalned an informal degree

in preventive health by interacting with them.

Dr. Michael Thuriaux, in charge of the Ankole Preschool Protection
Programme, not only gave guidance in terms of his medical knowledge and
a willingneas to discuss and challenge my ideas, but also opened his
home on numercus occasions to my wife and me while we conducted research
in Ankole district.

Dr. Roy Billington of the Protestant Meclical Bureau, Dr. D. Doyle
of the Catholic Medical Bureau and Jane Hallway, {(now Mrs. Jane Jones)

a V.5.0. volunteer working on a study of the protestant mission hospitals
with Dr. Billington, freely gave me information and a much improved
understanding of the role of mission health facilities in Uganda. I
would also like to acknowledge the fine cooperation I received from Dr.
Waddel and Mr. Jerry Reiner of Kagando Mission Hospital and Dr. Krausand

Dr. Mortensen of Ishaka Mission Hospital.




Dr. Irving Gershenberg, Dr. Mark Haskell, Dr. John Dawson, and
Dr. Bartell Jenson of the Economics Department at Makerere University
provided a professional critique of my ideas while in a formative stage
and their support is appreciated. I would also like to acknowledge the
intellectual stimulation given by Dr. Maurice King, Dr. John Bryant and
Dr. Martin Feldsteln at various stages during the completion of the
dissertation.

The research project on which the dissertation is based would not

have occurred without the generous financial field research support of

the Midwestern Universities Consortium for International Activities.

I would also like to thank the Departments of Economics and Agricultural
Economics at Michigan State University for the generous support given

in the form of graduate assistanceships, computer time, instructorships,
and computer programming assistance. Special thanks for a job well done
and many a potential headache avoided to Mrs. Judith Stephenson of the
Agricultural Economics Computer Programming Section. Increasingly, persons
with her expertise are the unsung heros of many research projects. The
other unsung heros are the éecretaries who have read the many crossovers,
misspelled words and unintelligible equations and tables contained in

the myriad drafts and redrafts of these pages. Mrs. Linda Owenby, Mrs.
Graciela Abkin, and Mrs. Michelle Pratt deserve big bouquets for their
respective efforts in this regard.

I want to reiterate one final acknowledgment. Kathy, thank you.




Chapter

TABLE OF CONTENTS

I. THE ROLE OF A HEALTH DELIVERY SYSTEM IN A LESS
DEVELOPED COUNTRY .

{A) The Importance of Health in Government Priorities:
Sub-Saharan Africa

(B) The Case of Uganda .

(L
(2)
(3)
(%)
(5)

Economic Background .

Ugandan Development Policy Related to Health.
Uganda's Health Status.

The Health Service System in Uganda .

Uganda's Financial Commitment to Health
Services.

(C) Summary .

II. THE HEALTH SERVICE SYSTEM IN UGANDA .

(A) Preventive Health Services .

(1)
(2)
(3)
(4)
(5)

Environmental Health.

Immunization Services .

Ante~Natal Services . . . .

Young Child Services and Health Education .
Family Planning Services.

Curative Health Services.

(L

Health Service Facilities .

(a) Number of Facilities . . . . .
(b) Distribution of Facility Types .
{(¢) Size of Facilities . . . . .
Estimated Expenditures on Health Services .

Expenditures and Employment in Three Repre-
sentative Government Health Facilities.

Demand for Health Services. . . . . .




IV,

(a) Attendances.
(b) Disease Mix.

(1) Inpatient Treatment.

(i1) Outpatient Treatment . . .

(iii) Comparison of Disease Mix Between
Inpatient and Outpatient Treat-
ment and Government and Mission
Hospitals. . . « « + «

(5) Employment.

(a) Total Employment. . .

(b) Ministry of Health Establishment

{c) Registered Medical Manpower . . .
(d) Employment in Rural Health Facilities .

{C}) Summary.

THE DEVELOPMENT OF AN OUTPUT CONCEPT FOR ANALYSIS OF
CURATIVE HEALTH SERVICES. .

(A) Review of Past Conceptual Development.
(B) Further Conceptual Development .

(C) Output Specification for the Health Services Firm.

(D) Specification of the Output of Each Treatment
Process. . e e . .

(E) The Issue of Output Homogeneity.

A THEORETICAL FRAMEWORK FOR ANALYZING THE HEALTH
SERVICE SYSTFM OF UGANDA. . . . « + « « + ¢ & &

(A) Statement of the Problem and a Consideration of
Alternative Methodologles. . . . . .

(B) Production Process of the Health Service System.
(C) Linear Programming Model .

(1) Assumptions . « « « ¢ v o s s e e e e e e e
(2) Constraints Related to the Production Process

(3) Significance of the Technical Coefficientg
arj of the Second Set of Elements of the

Vector: + + » o s s+ o » o o 5 o » s

(4) Objective Function of the Health Service
System. . . e .

Specification of the Quality Objective.

viii




(D)

(E)

(a) Graphical Example of the Analysis.
(b) A Summary of the Quality Specification
in the Objective Function. . e .

() Cost of Curative Health Services .

Dynamic Factors Affecting the Model . . . . .

(1) TFactors Affecting the Vector of Initial
Demanders. . . . . . . . .+ .+ . . ..

(2) Factors Affecting the Rate of Successful
Treatment. . . . e s s e e e e e e e

(3) Factors Affecting the Service Providing
Subset of the Input Vector .

Summary .

EMPIRICAL TESTING OF THE LINEAR PROGRAMMING MODEL OF
THE HEALTH SERVICE SYSTEM IN UGANDA AND THE FACTORS
AFFECTING THE OUTPUT AND RESOURCES AVAILABLE FOR

DELIVERING HEALTH SERVICES IN THE FUTURE .

(A)

Empirical Specification of the Model.

(1) The Model.

(2} The Variables.

(3) The Data . . . . .

(4) Procedures Used to Determine the Value of
the Elements of the Input Vector and Tech-

nological Matrix .

(a) The Input Vector . . . e e
(b) The Technological Matrlx e e

(i) The Service~Providing Input Sub-
matrices. .

(11) The Service-Demanding Input Sub-
matrices. . .+ « ¢ 4 4 4w o o

{c) The Objective Function .

Presentation of Empirical Results of the Linear
Programming Model .

(1) The Results.

(2) Policy Implications.




(C)

(E)

An Empirical Exploration into Factors Affecting
the Output of the Health Service System and Re-
sources Available for Delivering Health Services
in the Future . . . . « . . « . . .

(1) Factors Affecting the Total Number of Persons
Demanding Service.

(2) Changes in Disease Mix of the Initial
Demanders.

{3) Factors Affecting the Rate of Successful
Treatment. . .

Factors Affecting Selected Service Providing
Inputs . . . .

(a) Drugs. .
(b) Recurrent Budget .

Projected Solution of the Linear Programming
Model for the Year 1980/8l.

(1) Methods and Procedures Used to Project the
Input Vector to 1980/81.

(2) Linear Programming Results for 1980/81 .

Summary .

THE MACRO—ECONOMIC EFFECTS OF UGANDA'S HEALTH SERVICE
SYSTEM . & v v v v 4 s s o 4 o s o o s o 8 2 2 a

(&)

Health and Demographic Change .

(1) Health Effects on Population Growth.
(2) Effects of Population Growth on Health .
{3) Health and Population: The Ugandan Case .
(a) Population Growth and Health Service
Availability .
(b) Changes in the Age Structure Related to
Health Service Availability.

Balance of Payments and Foreign Exchangé
Considerations.

(1) Imports of Drugs and Related Items .

(2) Imports of Building Materials and Other
Capital Goods for Health Services.




(3) Non-Trade and Capital Account Consideratioms

Health Services Effect on Employment.

(1) An Interindustry Analysis of the Relationship
Between Output and Employment.

(2) Secondary Employment Effects of the Health
Services Industry. e e e e e

(3) The Geographical Distribution of Health Ser-
vice Employment in Rural Areas . RN

Equity Considerations in the Distribution of
Health Services . . . . . . « «

(1) The Distribution of Expenditures on Health
Services . . 4+ s 4 4 e 4 e s s e e e e

(2) A Comparative Analysis of the Distribution
of Health Resources.

VII. SUMMARY AND CONCLUSIONS. .
(A) Conceptual Developments .
(B) Policy Implications .
(1) Specific to the Health Service System.
{2} Macro—-Economic Policy Implications .

(C) Comments on an Unfinished Agenda.

APPENDICES

(A) Classification of Health Units in Uganda.

(B) Administrative Relationships in Uganda's Health
Service System. . « ¢ « ¢« o 4 s 4 s s = o e . s

(C) A Further Elaboration of the Variables, Methods
and Procedures Used in Chapter Five . . . e .

(1) The Data, Methods, and Procedures Used in
Estimating the Elements of the Technological
Matrix, the Service-Providing and Service-
Demanding Input Vector .




]

The Data and Procedures Used in Specifying
the Factors Affecting the Output and Re-
sources of the Health Service System in

Uganda « » + o s o o o s o s o 2 0 o 0 o s
Summary of Linear Programming Solution for
Uganda Government Hospitals, Mission Hospitals
and Government Rural Units for 1968/69
Where the Constraint of a Minimum of Ome-
Half of Every Type of Initial Demander Must
be Treated . .o e e e s e e

{4) The Supporting Tables. .

Other Supporting Tables .

(1) Chapter Two.

(2) Chapter Five .

(3) Chapter Six. . + + + « . .

(E) Notes to Tables Included in the Text.

(F) Classification of Diseases, Survey Forms, and
Uganda Government Medical Forms .

BIBLIOGRAPHY.




LIST OF TABLES

Population Estimates and Proportion of Government
Expenditure Allocated to Health in Selected African
Countries . . « « o =« « o s s & 4 3 s o s 0 o

Projected Capital Expenditures on Health in Selected
African Countries During the Development Plan Period

Indicated « « . « ¢ ¢ o s 2 o4 4 e e 4= s s

Uganda's Development Expenditures During the Second
and Third Plans: 1966-1971 and 1971/72 - 1975/76.

Percentage of Total Budgeted Establishment of the
Ministry of Health to Hygiene and Sanitation.

Number of People Receiving Various Types of Immuniza-
tions, 1966/67.

Ante-Natal (Pre-Natal) Services .

Distribution of Governmental Health Facilities in
Uganda.

Distribution of Voluntary Health Facilities in Uganda .

Number of Government and Voluntary Hospital Beds and
Average Number of Beds per Hospital in Uganda .

Number of Government Rural Health Facilities and
Average Number of Beds per Facility in Uganda .

Estimated Total Expenditure on Health Services in
Uganda: 1959, 1963/64, 1968/69.

Distribution of 1968/69 Expenditures on Health Between
Preventive and Curative Services. .

Financial and Employment Structure of Three Representa-
tive Covernmental Health Facilities for the Year 1968/

69 or 1969.
Utilization of Governmental Health Facilities .

Attendance Data From a Selected Sample of Rural Units
for the Time Period 1969 or 1969/70 .

Distribution of Diseases Treated in Uganda on an In-

patient Basis in Government Hospitals; Percentage of
Total Cases by Disease Category in Selected Years .

xiii




Distribution of Diseases Treated in Uganda on an In-
patient Basis in Mission Hospitals; Percentage of
Total Cases by Disease Category in Selected Years .

Distribution of Diseases Treated in Uganda on an Out-
patient Basis in Government Hospitals; Percentage of
Total Cases by Disease Category in Selected Years .

Distribution of Diseases Treated in Uganda on an Out-
patient Basis in Mission Hospitals; Percentage of
Total Cases by Disease Category in Selected Years .

Comparison of Disease Distributions .

Employment in Uganda's Health Services Industry .

Ministry of Health Establishment.

Medical Manpower Registered to Practice in Uganda .

Employment Structure of Four Types of Rural Health
Facilities in Uganda: 1969/70 .

Summarization of Output and Input Variable Specifica-
tion.

1968/69 Service Providing Input Constraints for the
Three Sectors of Uganda's Health Service System .

1968/69 Initial Demanders Input Constraints for the
Three Sectors of Uganda's Health Service System .

Estimates of the Rate of %iccessful Treatment, C%T),
for the Outpatient Treatment Process. . . « . « » « =«

Estimates of the Rate of Successful Treatment, Gé-),
for the Inpatient Treatment Process . . . . . 2

Summary of Linear Programming Solution for Uganda
Government Hospitals, Mission Hospitals and Government
Rural Units for 1968/69 . . . . « « « « «

Proportion of Total Initial Demanders Comprised by
Successfully Treated Cases, by Sector . e e e s

Relative Proportion of Slack for Each Service Providing
Input by Sector of Uganda's Health Service System in
1968/69, Given the Linear Programming Solutiom.

Estimates of the Annual Rate of Change in the Distribu-
tion of Diseases Treated on an Outpatient and Inpatient
Bagis in Government and Mission Hospitals .




Summary of Linear Programming Solutions for Uganda
Government Hospitals Mission Hospitals and Government
Rural Units for 1980/81 . . . . . . « v &« ¢ v « + o o .

Relative Proportion of Slack for Each Service Pro-
viding Input by Sector of Uganda's Health Service
System in 1980/81, Given the Linear Programming
SOLULION. « ¢ & + v « & o o o e e e e e e e e e

Test of Differences Between Mean Population Growth
Rates for Groups of Subcountries in Uganda, Grouped
According to the Type of Health Services Available. . .

Test of Differences Between Mean Population Growth
Rates for Groups of Subcountries in Uganda, Grouped
According to the Type of Health Services Avallable and
Adjusted for Migration and Undercounting. . . . . . . .

Results of 0.L.S. Regression Analysis of the Relation-
ship Between Population Growth and the Availability of
Curative and Maternal Health Services in Uganda . . . .

Test of Differences in Mean Changes in Age Structures
Between Subcounties in Uganda, Grouped According to
Health Service Availability . . . . . . . « + « + « « .

Results of 0.L.S. Regression Analysis of the Relation-
ship Between Changes in the Age Structure and the
Availability of Curative and Maternal Health Services
inUganda . . « + v v ¢ v v b e e e e e e e e e e e

Trends in Uganda's Importation of Drugs and Related
Medical Supplies and Equipment. . . . . . « . . + . . .

Estimated Quantity of Imported Items for Health
Facility Construction . . . . . . . « ¢« « ¢« « o v & o

Estimated Proportion of Imported Construction Materilals
Used in the Construction of Health Facilities . . . .

Health-Related Financial Transactions Affecting
Uganda's Balance of Payments Position in 1969 . . . .

Incremental Output Employment Ratio (IOER) and Elastic-
ity of Employment With Respect to Output for Uganda,
According to Industrial Sector. . . . . + « + « + + . .

Inter~-Industry Linkages of the Health Service Industry
and Estimates of the Secondary Employment Impact in
1968/69 . . v v v 4 i e e e e e e e e e e e e e e e

Proportion Health Service Employment is of Total
Employment in Uganda by Districts, Towns, and Regions
in 1968 . . 4 v v 4 v b e e e e e e e e e e e e e e s




Curative Services by Facility Type.

Preventive and Other Health Services by Facility Type .

A Reconciliation Between the Eleven Manpower Input
Categories Used in Chapter Five and the Health Occupa-
tional Titles Used in the Ugandan Health Service System

Adjustments Made to the Availability of Service Pro-
viding Inputs for Each Sector of Uganda's Health
Service System. s e s e e e e e s e

The Allocation of Service Providing Inputs According to
the Diagnostic Health Service System, 1968/69 .

Average Diagnostic Time for Each Major Disease Category
Treated on an Outpatient Basis at Mpigi Health Center
and Kajans; Sub-dispensary, West Mengo District, Uganda
September and October 1970. . . . . . . . . . .

Average Length of Inpatient Stay for Each Major Disease
Category Treated on an Inpatient Basis in Each Sector
of Uganda's Health Service System 1968/69 .

Proportion of Surgical Services Consumed in the Treat-
ment of Each Major Disease Category in Each Sector of
Uganda's Health Service System in 1968/69 . . . .

Proportion of Laboratory Services Consumed in the
Treatment of Each Major Disease Category in Each Sector
of Uganda's Health Service System 1968/69 .

Proportion of X-Ray Services Consumed in the Treatment
of Each Major Disease Category in Each Sector of
Uganda's Health Service System 1968/69.

Average Cost of Drugs and Medical Supplies Consumed in
the Treatment of an Initial Demander in Each Major Dis-
ease Category and in Each Sector of Uganda's Health
Service System in 1968/69 . . . . . . ., . . . . ..

Elements, a, of the Diagonal Submatrix for the Govern-
ment Hospital Sector in Uganda in 1968/69 .

Elements, a, of the Diagonal Submatrix for the Mission
Hospital Sector in Uganda in 1968/69. . . . . .

Elements, a, of the Diagonal Submatrix for the Govern-
ment Rural Unit Sector in Uganda in 1968/69 .

Summary of Linear Programming Solution for Uganda
Government Hospitals, Mission Hospitals and Government
Rural Units for 1968/69: A Minimum of One-Half of Each
Type of Initial Demander Must Be Treated. . .o




Health Facilities in Uganda .

Selected Indices on Size
Health Service System .

Structure of Attendances
Facilities. . . . . . .

Number of Attendances at

Technological Matrix for
1968/69 . . . . . . . .

Technological Matrix for
69. . . ..

Technological Matrix for
with Beds 1968/69 . . .

Results of the O0.L.S.
Factors Affecting the
8TS « 4+ + + o« . . .

of the 0.L.S.
Affecting the

Results
Factors

of the O0.L.S.
Affecting the

Results
Factors

Results of the O.L.S.
Factors Affecting the
Health Budget .

and Structure of Uganda's

. . . . . .« = . . 2 »

at Uganda Government Health

Government Health Facilities .

Uganda Government Hospitals

.

Uganda Mission Hospitals 1968/

Uganda Government Rural Units

Regression Analysis of the
Total Number of Initial Demand-

Regression Analysis of the
Rate of Successful Treatment.

Regression Analysis of the
Availability of Drugs .

Regression Analysis of the
Ugandan Governments Recurrent

Results of the 0.L.S. Regression Analysis of the
Demand for Employees in Uganda Using 1960 GDP Data.

Results of 0.L.S. Regression Analysis of the Demand
for Employees in Uganda Using 1966 GDP Series Data.

Estimated Health Expenditures by District in Uganda:
1968/69 . . . & v v v i e e e e e e e e e

»

International Classification of Diseases.




LIST OF FIGURES

Uganda's Population Distribution: 1969 (Map).
Distribution of Health Facilities in Uganda (Map)

Uganda: Central Government's Expenditures on Health
Expressed as a Percentage of Total Government

Expenditures. .

Uganda: District Administration Government's Expendi-
tures on Health (R&C) Expressed as a Percentage of
Total District Government Expenditures (R&C).

Sub-dispensary and Aid Post Outpatient Treatment
Process . . « ¢ ¢ ¢ ¢ 4 o ¢ o s s o v 4 s .

Digpensary, Dispensary-Maternity Unit, Health Center
Treatment Process . + « o 4 v o & « o o« & » o

Hospital Treatment Process.

Relationship Between Output and Quality in the Product-
ion of Health Services. . e e e e e e

Conceptual Specification of the Linear Programming
Model of Uganda's Three Sectors of the Health Service
System.

Relationship Between Health Services and Population
Growth in Uganda. . . . . . . . .

Relationship Between Health Services and Population
Growth in Uganda AdJusted for Migration and Under-
counting. . . . . . . . e s . e .

Demographic Transition and the Approximate Location of
the Northern and Eastern Regions of Uganda in That
Transition in 1969, . . . . . « ¢ « « ¢ v ¢« o v . .

The Distribution of Expenditures on Health Services: A
Lorenz Curve Analysis v . . v ¢ ¢« o 4 v 4 4 v s o o«

The Distribution of Healph Services Resources: A
Lorenz Curve Analysis . .




EXPLANATION OF MEASURES AND SYMBOLS

The following equivalents may be helpful.

1 Ugandan shilling = U. S. $0.14 or 7.14 U. shs. = U.S. $1.00

The following symbols are used in the Tables.
NA = Data not available

Magnitude zero, or less than one-half the unit employed.




PROLOGUE

"It is to the common man that this analysis has relevance....
It is in his care both medically and otherwise, that the command to
care for one's neighbor, the humanistic ideal to make the most of
mankind, and the biological common sense not to let the infinite
potential of our species lie wasted, all unite in one final and

compelling imperative--do all you can--ACT."

Maurice King, Medical Care in
Developing Countries London:

Oxford University Press, 1966,
Epllogue.
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CHAPTER ONE

During the 1960's, many sub-Saharan African countries allocated a

substantial portion of budget expenditures to health services, amounting
to as much as ten percent of the total in some cases. In a number of
the countries, expenditures on health comprised one of the five largest
items in the national budget. The allocation of resources to health

in several developing African countries has thus been considerable. In
this thesis, analysis is made of the health éervice system of Uganda,
with particular reference to (a) the microeconomic tradeoffs within the
health service delivery system and (b) the contribution, at the macro
level, of the health service system to the country.

Within this context, the study focuses on the development of an
analytical framework based on an improved conceptualization of the out-
put and production process of the health service system. A second major
focus is to be found in the empirical application of the conceptual and
theoretical ideas developed.

The first and second chapters of the theses provide general back-
ground concerning Uganda, its health problems and 1its health service
delivery system. A conceptual framework for the analysis is developed
and presented in Chapters Three and Four. Empirical application of the
conceptual and theoretical ideas presented is undertaken in Chapter Five.
In Chapter Six, the discussion shifts from micro-level analysis of the
health service system per se, to an analysis fo the important macro-inte
actions between the health service system and other sectors of the economy.

The final chapter summarizes the findings and propeses further related




research activities which are seen as contributing to a more complete

understanding of a complex social phenomonon.

The Importance of Health in Governmment Priorities:
Sub-Saharan Africa

As mentioned above, many sub-Saharan African countries allocated
between five to ten percent of total budget expenditures during the
1960's to health (Table 1.1). In the majority of cases, expenditure on

health was one of the five largest items in the government budget, even

in instances where the expenditures in health were only five percent.

When the céuntries are classified according to population size, an
interesting pattern emerges. In the larger countries, the proportion of
total government expenditures alloca£ed to health tended to be significant-
ly lower (p <0.001) than in‘the medium and smaller countries.1 There are
at least two plausible explanations for thig difference. First, the
larger countries tend to have larger military and internal security
obligations than do smaller countries which tends to reallocate resources
away from social services such as health services. Second, economics of
scale undoubtedly exist in a health service delivery system. This fact
tends to manifest itself through tge development of less expensive

facilities (and the use of paraprofessionals) throughout the country

after the development of a large hospital complex in the capital city.2

There is a large inter-country variability in the proportion of pro-
jected development expenditures on health (Table 1.2). .In some countries,
less than three percent of projected plan expenditures have been allocated
to health. In other countries, such as Sierra Leone, Uganda, and Ghana,

a relatively high proportion of the total projected budget has been

allocated to health. Although it is difficult to know the extent to




Table 1.1 Population Estimates and Proportion of Government Expenditure
Allocated to Health in Selected African Countries

(all data pertain to the mid-1960's)

Estimated Population % Health Expenditures
Country __in Millions is of Total Govt. Exp.

{countries: population > five million)
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Cameroon
Ethiopia
Ghana

Kenya
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Burundi
Central African Rep.
Chad
Dahomey
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Mali
Mauritania
Rwanda
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Botswana

Comoro Islands
Congo (Brazzaville)
Gabon

Gambia
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Seychelles
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Sources: Demopraphic Yearbook (New York: United Nations, selected years);
Ethiopian Statistical Abstract, 1967/68 (Addis Ababa: Government
Printer, 1968); Demographic Yearbook (New York: United Nations,
selected years).

(1) Intergovernment transfers are excluded.

(2) Central government expenditures only.




Table 1.2 Projected Capital Expenditures on Health in Selected African
Countries During the Development Plan Period Indicated

Projected health (1)
Development Expenditures as a % of
Country . Plan Period Total Planned Expendditures

Cameroon 1961-1965
1966-1971

Chad 1966-1970

Congo (Brazzaville) 1964-1968

Ethiopia
Gabon

Ghana

Kenya

1968-1973

1966-1970

1963-1970
1970-1971

1966-1970

1970-1974

Nigeria 1962-1968
1970-1974

Senegal 1965-1969

Sierra Leone 1963-1972

Somali Republic 1963-1967

Sudan 1961/62-1970/71

Tanzania 1964-1969

Uganda . 1966-1971
1971/72-1975/76

Sources: Development Plans of individual countries.

(1) Health is defined narrowly here and excludes expenditures on (a)
water supplies, (b) housing, (c¢) social services, (d) various
agricultural improvements, and (e) funds allocated separately
for population control activities.

Includes total public capital investment by federal and state
governments.




which projected expenditures actually occur, it can be said that the

projected commitments to health are relatively high in a number of sub-

Saharan African countries, given that there are other competing claims

3
t« resources.

The Case of Uganda

Economic Background

Like most sub-saharan African countries Uganda's economy is based

on agriculture. The production of coffee and cotton are the main cash

crops and provide a substantial share of foreign exchange earnings. In

addition, a major portion of the economically active population are

.engaged in food cash production. There are more than 1.3 million estimated
small farmers in the country out of a total population in 1969 of 9.5
million. The spatial distribution of Uganda's population is shown on
the accompanying figure (l.1).

Since attaining independence in 1962, the government of Uganda has
taken an activelleadership role in the economic development process.
Although recent political disruptions have left the country's short run
economic picture in disarray, the government has systematically planned
for the socio-economic development of the country. This planning effort
as spelled out in three development plans since independence -- the first
from 1962-66, the second from 1966-1971, and the third from 1971/72 -
1975/76 -- has laid the foundation for governmental encouragement of
industrial development, mining, transportation, communications, electric
power, education, and health.

The rate of growth of GDP at factor cost has fluctuated over ‘the

years, depending upon the output of the world prices for cotton and coffee.




Figure 1.1 Ugandan Population Distribution: 1969
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From 1954 to 1965, the monetary economy grew at an average annual rate of
4.2% and from 1966 to 1970, the first four years of the second develop-
ment plan, it grew at 4.8% per year.4 The rate of economic growth for
the economy as a whole-including both the monetary and subsistance
gsectors during the last four years of the 1960's averaged 4.4% as com-
pared to thg projected target rate of growth for the economy during those
years of 6.3% per year. During the period 0? the Third Plan, it 1is pro-
jected that the monetary economy will grow at an annual rate of 5.6%
from 1969 to 1976, with non-monetary activities (subsistence food product-
ion) growlng at an estimated rate of 3.6%, giving an overall growth rate
of 5.0%.°

As referred to earlier, Uganda's economy is heavily dominated by
agriculture. Throughout the 1960's the agricultural sector comprised
between 50% and 55% of total GDP (including both the monetary and sub-

sistence sector), and the third development plan projects a similar

figure through 1976.6 Agriculture is important to Uganda's development

from at least three other perspectives. First, it has consistently
accounted for about 85% of the exports outside of the East African Common
Market area. Second, it has provided employment and income for approx-
imately 90% of the population. In addition, large farms have provided
about 20% of all wage jobs in the monetary sector, making it the second
largest sector for wage employment, after services. Finally, the
agricultural sector 1s closely tled to industrial development in the
country. Agricultural processing industries such as coffee curing,
cotton ginning, textile production, and the processing of cooking oils,
sugar, and tea are all ranked in the top seven Industries in the country,

7
as measured by their contributjon to gross output. Thus, it is not




8
surprising to find that the overall rate of growth of the industrial

sector depends on increasing agricultural output.

Attempts have been made to diversify agricultural production away

from the primary crops of coffee and cotton, toward tea, tobacco, and

sugar production. During the Second Plan period, tea production expanded

rapidly, primarily due to the successful introduction of small holder tea
programs in the Western highland areas. During the Third Plan peried,

_the tea program, as well as new projects in tobacco and sugar, are

8
expected to result in rapid output increases. In addition, substantial

efforts are to be made to incfease food and livestock production.

With its strong commitment to rural development during the third
five-year plan, not only in terms of increasing total output, but also
in terms of improving the distribution of social amenities and the
standard living in rural areas, it appears that the government's expecta-
tions of economic and social prospects for development is increasingly

based on the realities facing the country.

Ugandan Development Policy Related to Health
The role of health in Uganda's development has been given high
priority in recent years. This is reflected in the country's two recent

planning strategies, Work for Progress (1966-71 and Plan III (1971-76).

During the second development period (1966-1971) the development strategy

"aimed to change the structure of the economy so as to lessen its depend-

g

ence on the existing export crops.'"® The campaign to develop the economy

had "three spearheads”: (1) agricultural development; (2) industrializa-

10
tion; and (3) expansion and improvement of education and health services.

The government's concern for the third "spearhead" - the improvement

of education and health services - was manifested during the 1966-71 plan




by a combined expenditure of 380.6 million shillings, which comprised

approximately 18% of all development expenditures during the period,

with health receiving slightly more than half of ‘the total, (191.3
11

million shs.) See Table 1.3.

During the third five year planning period 1971/72 - 1975/75 govern-
ment's concern for health has continued; although its priority, in terms
of the proportion of the total development egpenditures, has declined
from about 9.1% to 5.7%. The absolute expenaiture 1s estimated to remain
constant (183.5 million shillings), however if inflation is taken into
consideration, this figure represents only 80% of the second plan's
expenditure on health services. This decline in total expenditures can
be explained by the conmstruction of twenty-two 100 bed hospitals during
the second development plan, while the third plan emphasises improvmant
of rural health facilities such as health centers and training more
health workers. In addition, a substantial increase is projected for
two preventive health programs: water supplies (to a level of 159.8
million shs.) and population control (a nominal 1.0 million shs. allocated
from government funds).

The development of rural areas clearly has high priority during
Plan III. By its statements in the Plan, the government recognizes that
(a) 1ts resource endowment requires the development of rural areas and
(b} rural living conditions, including health services, must be improved
in order to increase agricultural production and to minimize the rate
of rural-urban migration.

Uganda's Health Status
The health at Uganda's population has improved markedly over the

last seventy years. 1In the early years of its protectorate status, the




Table 1.3 Uganda's Development Expenditures During the Second and Third
Plans 1966-1971 and 1971/72 - 1975/76.

Actual Expenditures Estimated Expenditures
Second Plan Third Plan
(1966-71) 1971/72-1975/76

mill. shs. 2 of total mill. shs. % of total

Defense 243.5 11.5 500.0 (1) 15.6

Public works, inel. housing  355.3 16.8 491.9 15.4

Agriuclture incl. Animal 321.3 15.2 493.6 15.4
industry

Health 191.3 . 183.5

Water Supplies 84.7

Health, including water 276.0
supplies

Education

Contributions to Govern-
ment Corporations

All other Development
Expenditures

Total

Source: Republic of Uganda, Uganda's Plan II1, Third Five Year Development
Plan, 1971/72-1975/76, Government Printer, Entebbe, 1972, Tables
VIII-2, VIII-4, and VIII-S,

(1) estimated minimum figure. No precise figures are provided in the plan
but this figure may be arrived at by reviewing the text of the plan
between pp. 116-120.




country had a devastating epidemic of sleeping sickness, which contributed
heavily to an absolute decline in population. Since then, however,
sleeping sickness, as well as other infective and parasitic diseases
such as smallpox, yaws, and meningitis have been largely controlled.
The extent of this control was revealed in part in preliminary analyses
of the 1969 census, which indicated a decline of 20% in infant mortality
from about 150 per thousand to 120 per thousand over the previous ten
year period. At the same time overall life expectancy at birth is now
well above 40 years, and is as high as 46 years in some areas.l2
Infectioﬁs and parasitic diseaseé, such as malaria, tuberculosis,
measles, gonorrhoea, and helminthic (worm) disease, are the major health
problems today; such diseases comprise at least 25% of sickness episodes
. experienced by Ugandans. 1In addition, a number of respiratory illnesses
are common, as are alimentary di;eases (e.g., dental problems, gastro-
enteritis, etc.), diseases of the skin (e.gl tropical ulcers), complica-

tions of pregnancy, and miscellaneous infections, injuries and accidents.

Subclinical malnutrition is also related to the contraction of infectious

diseases, such as measles and'upper respiratory infections. The major
health concerns of the more developed countries of the world, such as

heart disease, related circulatory problems, and cancer, do not pose a
serlous threat to the welfare of the majority of Ugandans.

Although some diseases are prevalent throughout the country, there
are important regional differences in the composition of disease dis-
tribution.l3 For example, in areas of the country above 5,000 feet in
elevation (e.g., the southwestern part of the country) the incidence of
malaria is quite low, as the survival of the mosquito vector is sub-

stantially more difficult at higher elevations. Cultural patterns also
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affect the distribution of disease; gonorrhoea, for example, comprises
approximately 5% of all diseases treated at rural health facilities in
the eastern region, whereas the figuré in other regions is not above 37,
and in some areas is less than 0.5%. Economic differences between
various areas of the country affect the distribution of disease, too;

for example differences in diet, housing conditions, sanitation and

waste disposal affect the incidence of malnutrition, tuberculosis, and

helminthic (worm) diseases. In sum, the differences in disease dis-
tribution play an important role in any analysis of the health service
system, as well as in planning for the future development of the health
system.
The Health Service System in Uganda

The curative health service system in Uganda is characterized by
a number of different types of health facilities, as well as several
administrative structures through which services are delivered (Figure
1.2): The govermment provides curative services, without charge, in
hospitals, health centers, dispensaries, sub-dispensaries, maternity
centers and aid posts. The Catholic and Protestant Church Medical
Bureaus also provide curative health services through hospitals, sub-
dispensaries, and maternity centers for a small fee. Curative health
facilities are also operated by large commercial firms for employees
and their families. The type of facility maintained by the firm is
determined primarily by legal requirement: firms employing more than
1,000 persons must have a hospital, whereas smaller firms may either
operate a dispensary or contract with a private physician for service
as required. The Army and Prisons also offer curative health services

to their specialized populations through dispensaries and, in the case




Figure 1.2

Distributién of Health Facilities in Uganda
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of the Army, a hospital. Finally, there are a number of private
practitioners in the larger cities and towns who provide a range of
curative services to those willing to pay.

Government health facilities are integrated in such a way that
an individual may be referred to a facility providing more intensive care
or treatment than that offered by the facility originally attended. It
is theoretically pogsible for an individual: who initially attends a
weékly cutpatient clinic in a rural aid post to eventually receive
treatment at Mulago Hospital in Kémpala, the country's national referral,
teaching, and research hospital. 1In addition, private physicians,
mission facilities and other popuiation-specific facilities may refer
individuals to government facilities for certain specialized services.
The most common referral relationship, however, exists between rural

governmeﬁt health facilities and government district hospitals.

Preventive health services in Uganda are usually provided by local

governments — district administrations, municipalities and townships.
Environmental health services such as sanitation, waste disposal, vector
control, and clean water supplies are administered by special health
manpower, headed by the health inspector. Other preventive services,
such as ante-natal clinics, young child clinics, and immunizations, are
usually delivered through weekly clinics held at local health facilities.
The central government also supports an immunization team, which travels
throughout the country and conducté daily immunization clinics, and in
one district, the preventive services of static facilities are supplimented
by a mobile health team, which brings immunization, young child, ante-
natal, and health education services to 30 different locations in the

area one day each month.
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Uganda's Financial Commitment to Health Services
Uganda has maintained a fairly large development commitment to
health services for some time (Figure 1.3). From the mid-1930's to
the present, the central government has consistent allocation a minimum

of 6.5% of the total recurrent and capital budget to health services

14
during years of minor capital improvements. In addition to this

central government commitment, local government expenditure on health
has increased substantially in recent years. Since 1947, the percentage
of total District Administration expenditures allocated to health has
risen from approximately 3.5% to nearly 20% (Figure 1.4). The first
upward shift (1956/57) was related directly to the implementation of

the so-called Frazer Report, one of whose main recommendations was the
improvement of rural health se_rvices.15 The second major shift occurred
near the time of Independence, October 9, 1962; the major cost increase
at that time was due to shifts in power and political relationships
between the central and various local governments.16 Finally, the
launching of the second five-year plan in 1966/67 gave emphasis to the
expansion of health services. This expansion occurred not only in
hospital facilities, but also in rural health facilities, such as health
centers and dispensaries. The combined expenditures of local govern-
ments on health services increased from 22 million shs. in 1965 to 35
million shs. in 1970, in spite of a large decline in expenditures re-

" corded in Buganda district. As a share of total local government
expenditures, health services increased during this period from 8% in
1966 to approximately 20% in 1970. Given the present policy of develop-
ing at least one sub-dispensary grade health facility in every sub-

county in the country as soon as possible, it would appear that spending
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Figure 1. 4 ' Uganda:
District Administration Government's
Expenditures on Health (R & C)

Expressed as a Percentage of Total District Government Expenditures (R & C)
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on rural health services will expand rapidly in the foreseeable future,

not only for capital expenditures, but also for increased recurrent

requirements which result from high levels of capital spending in health.17

Finally, it is important to point out that approximately 75% to 80%
of expenditures on health services in Uganda have been directed toward
curative as oppdsed to preventive services. Given that such a large
proportion of present resource commitment is allocated to curative ser-
vices, it is important to analyze in some detail this sector of the
health service system in Uganda.

Summary

This chapter has presented a brief overview of the rationale for
an economic analysis of the health service system in a less developed
country such as Uganda. The importance of research on the economic
aspects of the health service delivery system in sub-Saharan African
countries was emphasized. Basic socio-economic background to the case
study of Uganda was presented. Its economic status and development
policy as related to health were discussed. In addition, the status of
the country's health, its health service system, and the governmental
financial commitment to health were reviewed for their importance to

the subsequent analysis.




Footnotes

The results of the analysis are as follows:

Mean %
Large countries, more than five million population
(n=12) 5.68
Medium countries, population between one and
five million (n-15) 8.49
Small countries, population less than one
million (n=9) 8.54

Liberia can be cited as a good case in point of this latter develop-
ment with the John Kennedy hospital complex being developed in
Monrovia during the 1960's and only in the last year or so has

rural health facilities been seriously considered.

Unfortunately there is little comparative information available

from developed countries or from other developing countries in

other regions - Asia and Latin America - on capital expenditures

in health. The World Health Organization in its Monthly Statistical
Bulletin started in 1968 to annually publish figures on recurrent
health expenditures by governments. However, there are no inter-
national data available on either private recurrent health expendi-
tures or capital expenditures irrespective of source private or
public. The only international comparable data available on re-
current and capital expenditure on health are found in Able-Smith,
Brian, An International Study of Health: Expenditure and its Relevance
for Health Planning, Public Health Papers #32, World Health Organ-
ization, Geneva, 1967. 1In Chapter 3, pp. 40-75, he systematically
analyzes recurrent and capital health expenditure data collected

in a special WHO survey conducted in 1963. From his sample of 29
countries he found a statistically significant positive relationship
between per capilta income and total recurrent health expenditures

as a proportion of national income (pp. 44) but no statistically
significant relationship was apparent between per capita income

and total capital expenditures on health as a proportion of national
income (inferred from data shown in Chapter 3, especially tables

six and twenty; and discussion on pp. 67 & 68.

‘See Republic of Uganda, Uganda's Plan III: Third Five Year Develop-
ment Plan 1971/72 - 1975/76 (Entebbe: Government Printer 1971),

Table II - 1, p. 28; Republic of Uganda, Background to the Budget
1970/71 (Entebbe: Government Printer, 1970), p. 4; the Republic of
Uganda, The Real Growth of the Economy of Uganda, 1954-1962 (Entebbe:
Government Printer, 1964).

Republic of Uganda, Uganda's Plan III, Table III - 1, p. 42.

Republic of Uganda, Uganda's Plan III, Table III - 1, p. 42.

Republic of Uganda, Background to the Budget, 1968/69 (Entebbe:
Government Printer, 1968), p. 15.




See Republic of Uganda, Uganda's Plan III, Chapter 10, for the
specific proposals developed for implementation during this period.

Republic of Uganda, Second Five Year Development Plan, 1966-1971:
Work for Progress (Entebbe: Government Printer, 1966), paragraph
1.63, p. 14,

Republic of Uganda, Work for Progress, paragraph 1.65, p. 15.

If the separately listed expenditures on water supplies is included
as a health expenditure the estimated total expenditure during the
period was 465.3 million shs. or 227 of total plan expenditures.
These figures also do not include the developmental expenditures
incurred by local governments on health facilities.

Republic of Uganda, Uganda's Plan III, p. 301.

The single most important publication on th- epidemiology of dis-
eases in Uganda is 5. A. Hall and B. W. Langlands, eds., Uganda
Atlas of Disease Distribution, Occasional Paper no. 12 (Kampala:
Department of Preventive Medicine and Department of Geography,
Mekerere University College, 1968).

This is seen by noting the difference between the upper line,
which aggregates both recurrent and capital expenditures on health,
and the lower line, which shows the percent which recurrent health
expenditures comprise of total government recurrent and capital
expenditures.

Uganda Protectorate Government, Report of the Committee to Examine
Medical and Health Services in Uganda (Frazer fommittee Report),
(Entebbe: Government Printer, 1956).

For an analysis of this period in the political history of Uganda,
see David Apter, The Political Kindom of Buganda: A Study of
Bureaucratic Natiomalism (Princeton, New Jersey: Princeton Univer-
sity Press, 1961).

See Republic of Uganda, Work for Progress, paragraph 13:14; and
Republic of Uganda, Uganda's Plan III, p. 122. It was announced
in the third development plan that rural health facilities will

by interated with the government hospitals, forming a single
health service system to be administered by the Ministry of Health.
This policy is a major shift toward a centralized health system.




CHAPTER TWO

In this chapter, the salient features of the health service system
in Uganda are examined. The institutional, financlal and manpower
resources of the system are considered, particularly since they com-
prise the primary mechanisms through which government policy can
operate.

The health services system has two sub-sectors: the preventive
and the curative. These sectors are related to one another in that

(a) both have a similar goal - improvement of the "level of health"

in the population and (b) both are based on the assumption that the

effectiveness of each in working toward this goal can reduce the de-

mand for the others sector's services. Fach sector 1s distinct, how-

ever, in its approach to achieving the similar goal. Preventive

services are directed primarily at reducing the causes of disease
whereas curative services are related primarily to the treatment of

persons already afflicted with disease.

Preventive Health Services

Environmental Health
In Uganda, preventive health services include malaria vector
control, water purification, sewage treatment, air pollution reduction,
food cleanliness and meat inspectilon, building and land use standards,
occupational health, and transportation safety. Within urban areas,l
such services are normally provided by the town's department of public
health. Water supplies are ordinarily administered separately and

occupational and transportation safety are administered by the central




government. In rural areas, environmen£a1 health comes under the
jurisdiction of the district medical depaftment; with the exception
of market cleanliness, meat inspection, and improvement of water
sources. Environmental health services provided in rural areas are

limited however.

Although financial and manpower matters related to the provision

of all health services are discussed later, it is useful to note here
the government's resource commitment to environmental health services.
Approximately 34 million shs. were spent on preventive health services
in 1968-69: of that sum, approximately 13.5 million shs. (6% of all
expenditures onhealth) were spent on environmental health.2 Approx-
imately 9% of the total Ministry of Health's budgeted positions from _
1966/67 to 1970/71 were engaged in environmental preventive health
services. (Table 2.1). Although a decline in establishment positions
allocated to hyglene and sanitation is discernable over this period,
an iﬁcreasing number of hygiene and sanitation personnel were being
hired directly by district and town health departments, indicating
that the responsibility for such services is shifting away from the

central government to local governments.

Immunization Services
Immunization programs have focused on eradication of specific
infective or parasitic diseases such as smallpox, yaws, polio, diptheria,
tentanus, whooping cough, tuberculosis and, to a minor extent,
measles. In recent years, both poliomyelitis and smallpox have been
the focus of major'iﬁmunization campaigns.3 As a result of the

national immunization program, the incidence of several diseases has




been reduced to a very low level, particularly in areas of the country
where a high proportion (80%-90%) of total population has been im—
munized. In certain districfs of the country, (e.g., Ankole and
Busogaj there are very few reported cases of yaws, polio, whooping

cough, smallpox, diptheria and typhoid; this is a direct result of

an immunization program which has been in effect since the early 1950's.

It is believed that some progress is also being made in reducing the

incidence of tuberculosis among young people through administration

of BCG vaccinations, although there still exists a large reservoir

of infection among inadequately or non treated persons.4

Table 2.1 Percentage of Total Budgeted Establishment of the
Ministry of Health to Hygiene and Sanitation.

Total Establishment Percentage to Hyglene
and Sanitation

1966/67 3,364 positions 11.0

1967/68 3,774 positions 10.9

1968/69 3,954 positions 8.3

1969/70 ' 4,360 positions 7.5

1970/71 5,132 positions 6.9

Source: Draft Estimaﬁes of Recurrent Expenditures, (Entebbe:
Uganda Government Printer), selected years.

Immunization services are primarily provided by government non-

hospital units. {(Table 2.2). In 1966/67, for example, most immuniza-

tions were provided either through specialized mobile clinics




Table 2.2 Number of People Receiving Various Types of
Tmmunizations, 1966/67 (1)

Facility Type

Govt. Health Non Govt.

Immunization Units Excl. % of Units Excl. Government Total

Type Hospitals(2)  Total Hospitals (3) Hospitals (4) (5)

DPT Dose 1 172,312 92.3 4,194 10,631 187,137

DPT Dose 2 77,337 90.7 2,356~ 5,522 85,215

DPT

Dose 3 41,831 89. 1,670 3,477 46,978

Smallpox 305,598 96. 1,767 9,449 316,814

BCG

98,085 88. 2,855 9,899 110,839

Polio Dose 1 502,137 95, 7,918 17,823 527,878

Polio Dose 2 226,102 93, 3,762 12,017 241,881

Polio Dose 3 143,128 93. 2,727 7,720 153,575

(1)

The figures represent the number of people who received the
particular type of vaccine or dose during 1966/67. 1t 1s likely
that a number of persons receiving doses 2 or 3 of Polio or DPT
also received the first dose during the year. A number of per-
sons may also have received at least one other type of immuniza-
tion during the year.

The data were complied from Ministry of Health records and from
Dr. J. Galea's "Inventory, Appraisal, and Assesment of the Basic
Health Services of Uganda, Developments for a Malaria Eradication
Programme”, (Jinja, Uganda: Malaria Pre-eradication Programme,
World Health Organization 1967), Appendix IVE. The figures pre-
sended here represent approximately 90% of all vaccinations given,
inasmuch as some health facilities failed to submit returns for
1966/67.

Data taken from Galea Basic Health Services, Appendix IVJ 1.

Data taken from Galea Basic Health Services, Appendix VF(i).

Immunization se-vices were also provided at non-governmental hos-
pltals, but the figures are not available. The number of immuniza-
tions administered at such facilities, however, 1s so small
relative to the total number provided by the other three types

of facilities cited above, that the total figures given in the
Table give a relatively accurate indicatiom of the magnitude of
the immunization services offered in the country.




conducted by the National Immunization Team or static rural health
facilities~—~health centers and dispensaries.’

Financial support for immunization services has come primarily
from (a) the central government through 'the Ministry of Health, (b)
international organizations such as W.H.0., UNESCO/UNICEF, and OXFAM

(a British foundation) and (c) national foundations, such as the

former A. M. Obote Foundation, which supported the polio immunization

program. The exact amount of support for immunization services is
not known, primarily because the extent of support provided by the

Ministry of Health is not made clear.

Antq-natal Services

Ante-natal (pre-natal) services have been provided for some time
in Uganda. Recently however, ante-natal clinic attendances have
increased raﬁidly. This is due in part to the rapid growth in the
number of health fgciliﬁies providing such services. Presently, all
government and mission hospitals, all governmental health centers and
dispensary/maternity units, and most rural units operated by mission
groups conduct at least one ante-natal clinic per week. Where the
supply of maternity beds and mid-wifery services is minimal, one of
the major functions of the ante-natal clinic is to determine the re-
lative probability of delivery complications. If a patient is deter-
mined to be "at risk", she is advised to deliver at the health
facility; if she is not "at risk", she may deliver at the facility,
and is provided with simple sterile implements to help protect against

infection in case she delivers at home.




The expansion of ante-natal services from the late 1940's to

1966-67 is documented in Table 2.3. Total attendances have increased

at an annual rate of 4.0%; new attendances have increased even more

rapidly - 5.7% per year, which 1s nearly double the estimated annual

rate of increase of the population over the period. In 1950, -only

45% of all pregnant women attended ante-natal clinics. By 1967, ap-

proximately 65-70% of pregnant women attended an ante-natal clinic

at least once prior to delivery.5

Table 2.3 Ante-natal (Pre-natal) Services

Estimated (2) New Cases
‘Total New as a % of 01d
Births Cases Total Cases Total
Year (in thous.) (in thous.) Births (in thous.) (in thous.)

1949 213.3 98.5 46.1 211.3 309.8

1952 ' 0 229.1 113.5 49.6 163.7 277.2

1956 252.9 150.7 59.6 236.2 386.9

1960/61 32¢.6 156.6 48.8 235.6 392.1

1963/64 (1) 358.6 198.6 55.4 290.3 488.9

1965/66 386.4 276.1 71.5 465.5 741.6

1966/67 401. 259.9 65.0 351.5 611.4

Source: Annual Reports or Statistical Reports from the Uganda Ministry
of Health.

Notes: (1) Figures for Buganda Region, although included, are
incomplete.
(2) A new case refers to the first wvisit a woman makes to
'a particular clinic for a new pregnancy. For each new
pregnancy, the woman is counted as a new case.

Young Child Services and Health Education

Young child and health education services are often provided

gsimutaneously. Although an estimate of the exact number of attendances




attendances at such clinics as there are at ante-natal clinics.

Two important services provided at young child clinics, in addition

to health education and immunization, are (a) diagnosis and treatment

of illnesses and (b) weighing and measuring of children in order to

chart growth in relation to age.7

Young child services are commonly provided at a weekly clinic.

Between one to five members of a health facility's staff operate the
clinic: the most sophisticated piece of equipment in use 18 a scale
constructed to withstand the rigors of active children. Virtually
all mission health faciligies and most government facilities, with the
exception of aid posts operate young child clinics.

The most intensive young child service program in Uganda, however,
is not operated in static rural facilities. The Ankole Preschool Pro-
tection Programme, which focusses on children under the age of five,
operates 40 different clinics throughout Ankole District with two
mobile teams of six staff members. Each team travels daily from its
base of operations to a new clinic site, returning once a month to
that site. An average of 200 persons per day attend each clinmic;
the program thus has approximately 100,000 attendances per year.8

Health education has been used intensively in government health
centers in an effort to spread preventive health measures throughout
the couhtry._ Not only are special lectures and informal discussions
an integral part of all clinics, but health education also comprises
an important component of the center' s daily curative services, par-
ticularly in regard to diseases related to malnutrition or poor

sanitation. In addition, health centers have a particular responsibility

R.e- 19000




for the health of the community adjacent to the center. The staff
focuses on the health problems of its "defined area" and attempts to
improve environmental health standards in that area through education

and by example. Unfortunately, no systematic evaluation of this ap-

proach has been conducted as yet.

Family Planning Services
Family planning services are not widespread in Uganda at the
present time, although there has been an increase in such services
since they were initiated in 1957 by the Uganda Family Planning Assoc-

9 Although there are a number of doctors and midwives trained

iation.
in contraceptive technology working in government and Protestant mission
facilities, the number of persons receiving family planning services
is not large, several thousand at most.

Until .December 1971, the government of Uganda had not developed a
definite stand on the issues related to demographic change. Before
the results of the 1969 census became known, the general governmental

attitude toward family planning was somewhat negative. This lack of

a formulated policy and rather negative attitude can be related to at

least three factors: {(a) the religious balance in the country (approx-

imately 40% Catholic, 407% Protestant, 15% Muslim and 5% other), (b)

the peneral attitude of competition between the three East African
countries relative to indicators of growth and size, one such indicator
being total population, and (c) the widely held belief that Uganda has
excess land and needs more people in order to increase total product-
ion., When the results of the 1969 census became known, however, the

government established a "working party" to gather information and




develop recommendations concerning population matters. Recently, the
government announced its positive attitude toward family planning
activities.

The general view among medical personnel in Uganda, at this time
is that family planning services can be implemented only 1f integrated
into a country-wide maternal and child health program. It is generally
felt that only in this way can attitudinal problems toward family plan-
ning services be dealt with effectively. A single objective c¢linic —-
operating solely to provide contraceptives and other medical advice
related to family health and size -- is generally not considered to be
a viable institutional arrangement for long-run maximization of the use
of family planning services in Uganda.lo

The present resource commitment to family planning services in
Uganda is difficult to determine. The International Planned Parent-

hood Federation supports the activities of the National Family Plan-

ning Association in Uganda. The level of this support in fiscal year
1

1970 was U. S. $81,200.1

The Rockefeller Foundation has supported a
position in the Department of Obstetrics and Gynaecology at the Makerere
Medical School in 1969-70, at U. S. $47,000, in order to further teach-
ing and research related to (a) the medical aspects of contraception

and (b) the clinical procedures necessary in the delivery of family
planning services. Other international organizations have provided
assistapce of related to family planning; however, the amount of finan-

cial aid involved is unclear. Finally the Ugandan Government indicated

in its Third Five Year Plan 1971/72 to 1975/76 that it would allocate at

least 1.0 million shs. to a population program during that period.12




In sum, it can be said that although family planning services
are available in Uganda, and although attendance at the Uganda Family
Planning Association clinic in Kampala (the largest in the country)

has risen in recent years,13 the services have had no significant
effect on fertility, birth rate, age structure, and infant and mater-
nal mortality, because the attendances represent a very small pro-

14

portion of the total population "at risk"'(i.e., women susceptible

to becoming pregnant).

Curative Health Services

Health Service Facilities

Number of Facilities

The number of government health facilities (hospitals and rural
units) rose from a total of 176 in 1950 to 342 in 1969-1970, (Table

2.4); the rate of increase over the last 10 years of the period has
been in excess of 6.0% per year. The number of health service fac-
ilities has increased rapidly in the last decade primarily as a result
of central government emphasis on the improvement of health services
during the second development planning period, 1966—1971.15

While governmental units have increased in number mission units

have been declining, from a high of 88 units in 1965-66 to 71 in 1969-

70 (Table 2.5). This reduction in number of facilities can be attri-

buted primarily to (a) re-evaluation by the missionary organizations

of their role in providing health services and (b) the growing finan-

clal difficulty of operating non-hospital health facilities.

Distributional Mix of Facility Types

In 1950, approximately 15% of all government facilities were




Table 2.4 Distribution of Governmental Health Facilities in Ugandal

Total Hospital Rural Units
Govt. Units % of With Beds %
Year (excl., Aid Posts) . Total of Total (3)

1950 176 15.3 43.2
1955 183 12.0 62.3
1960 (2) 197 .12.2 69.0
1965/66 - 257 ' 8.9 59.1
1969/70 342 9.9 49.4

(1) The information presented in this table is derived from
data compiled in Ajpendix D, Table D.1.

(2) Figures for 1960 are for January - June only. In that year,
there was a change in the reporting period from a calendar
to a fiscal year.

Rural units with beds include health centers, dispensary/
maternity units, dispensaries, and maternity units.

Table 2.5 Distribution of Voluntary Health Facilities in Ugandal

Total Hospital Rural Units
Voluntary Units % of With Beds %
Year (excl. Aid Posts) Total of Total

1953 .50 18.0 N.A.
1955 50 ' 18.0 N.A.
1960 (2) 73 21.9 53.4
1965/66 88 | 29.5 35.2
1969/70 71 36.6 42.3

(1) The information presented in this table is derived from
data compiled in Appendix D, Table D.1l.

(2) Figures for 1960 are for January - June only. In that year

there was a change in the reporting period from a calendar
to fiscal year.

N.A.: not available




hospitals; the percentage of hospital units declined over the period
however, to approxiﬁately 10%Z in 1969-1970 (Table 2.4). It is ex~
pected that the latter percentage will remain constant over the next
several years, for although the number of government hospitals is
rising, the number of other types of health facilities is also expected
to increase proportionally.

The percentage of rural units with beéér(i.e., with the capacity
for inpatient care) has shown a slightly different pattern over this
perlod. They comprised approximately 45% of all facilities in 1950;
rose to approximately 70% in 1960, but declined to less than 50% in
1969-70 (Table 2.4) 16 This drop in percentage of rural bedded units
is due primérily to governmental policy to -expand rural health ser-
vices, such that daily outpatieﬁt service will be available in every

gombolola (sub-county) in as short a time as possible. The genesis

of this focus lies at least in part in national political considera-

tions and in the residual impact of the W.H.O. strategy to erradicate
malaria and other infectious diseases (the strategy inciuded, among
other things, expansion of the basic health service system as widely
and rapidly as possiﬁle.) 17
Within the category of bedded rural units, however, the number

of health centers grew rapidly after 1958 (from 3 to 40) relative to
the number of dispensaries and dispensary/maternity units.18 As a

_ percentage of the total number of bedded rural units, health centers
increased from 6.6% of all rural bedded units in 1960, to 23.6% of

all such units in 1969-70.

Within the mission sector, the importance of hospital facilities




relative to all other mission units has grown over the period 1953 to
1969-70. The number of hospitals nea;ly tripled between 1953 and 1962-
63; but has remained constant since then. It is unlikely that the
number will increase; in fact, a reduction is likely primarily as a
result of (a) increqsing financial pressure on Church organizations

and (b) the growing number of government facllities. Political
pressure from the government on the Churches- to keep the facilities
open, however, has been great.

Hospitals have increased in importance within the mission sector
throughout the period, from 18% of all facilities in 1953, to 37% in
1969-70. This increase has been due to (a) a relatively slow rate of
growth in the total number of mission facilities through 1966-67 and
(b) an absolute drop in the number of non-hospital units between 1966-
67 and 1969~70 (Table 2.5). The maintenance of a constant number of
hospitals throughout the period 1960-1970 suggests that there is high
priority placed by mission leaders on high quality, hospital care vis
a vis preventive medicine and mass treatment. The fact that two new
mission facilities, both hospitals, opened between 1968 and 1970 re-

inforces this unannounced priority.

Size of Facilities

In 1951, there were 3,392 beds in government and mission hospitals,

19 From 1951 to

80% of which were in government units (Table 2.6).

1965-66, the greatest growth in number of beds occurred in mission
hospitals, primarily because the number of mission hospitals doubled
during that time. The average number of beds per mission hospital

also increased during the period from 75 to 120. After 1965-66, however,




Table 2.

6 Number of Government and Voluntary Hospital Beds and
Average Number of Beds per Hospital in Uganda (1)

Number No. of Average No.  Average No.

Total # of of Govt. Mission of Beds of Beds

Year

Hospital Hospital Hospital Government Voluntary
Beds Beds Beds Hospital Hospital

1951

1955
1960

1965/66

1969/70

(L)

Table 2.

Year

3392 2715 677 104.4 75.2

3616 2932 684 133.3 76.0

4826 3360 1466 140.0 91.6

7282 4294 2988 186.7 144.9

8792 5650 Est. 3142 Est. 166.2 120.8

The information presented in this table is derived from data
compiled in Appendix D, Table D.1.

7 Number of Government Rural Health Facilities and Average
Number of Beds Per Facility in Uganda (1)

Number of Beds Including ) Average Number of
Maternity Beds in Govt. Beds in Govt. Rural
Rural Units Units With Beds

1951
1955
1960
1965/66

1968/69

L

1458 14.9
1718 15.1
2477 18.2
3158 . 20.8
3512 21.8

The information presented in this table is derived from data
compiled in Appendix D, Table D.1.




the number of government hospitals increased more rapidly and by 1969/
70, government hospital beds comprised 63% of the total (8,792). The
increase in government facility beds is likely to continue into the
near future as a result of the government's expansion of the hospital
system during the Second Development Plan, 1966-1971. The average
number of beds per hospital will continue to decline as a result as
it did from 182 in 1966/67 to 166 in 1969/70, because the new hospitals
only contain 100 beds.

The number of beds in government rural units rose from 1458 in
1951 to 3512 in 1968-69, representing an annual rate.of increase of
5.1% per year. The average size of individual units also increased
over the period 1951-1968/69, from 15 beds to 22 (approximately) which
represents an increase of 46% in total size (Table 2.7). The steady
increase in size of these faéilities has been due primarily to the

increasing number of maternity beds in rural units.

Estimated Expenditures on Health Services
Uganda has allocated substantial resources for health services

{Table 2.8).20 The magnitude of the commitment is indicated by the
fact that the estimated total expenditure on health rose from approx-
imately 85 million shs. in 1958/59 to 235 million shs. in 1968/69, an
increase of 175% over the decade. By contrast, total government

expenditures increased by 132% over the period. Also of significance

is the fact that health expenditures as a percentage of gross domestic

product (monetary sector in current prices) increased from approximately

2.7% in 1958/59, to 4.7% in 1968/69. T




Table 2.8 Estimated Total Expenditure on Health Services in Uganda:
1959, .1963/64, 1968/69 (1)

1959 1963/64 1968/69

Amount % of Amount % of Amount % of
(in Mill. Total (in Mill. Total (in Mill. Total
Source of Expenditure shs.) Expt. shs.) Expt. shs. Expt.

(A) Government
(1) Central Govt.{Z) 52.47 82.4 2Z.0k1 58.0 I1s8.41 50.1
(2) District Admin- ' .

istration Govt. 7.71 . 17.43 15.9 31.53 13.3
(3) Urban Authorities(3)] 0.50E . 1.02 0.9 2.72 1.2
(4) Municipalities 1.30E . 2.80 2.6 14.00E-1 5.9
Less Inter-Govt.
transfer payments for
health services (2.91) (7.03) (6. (9.26) (3.9)
Total direct govt.
expenditure (4) .07 . 66.81 . 157.40 66.6
(B) Mission Medical
Services (5) ,
Catholic . 7.00E 10.17
Protestant . 3.02E 3.24
Total Mission
Expenditure . . 10.02 . 13.41

(C) Medical Training -
Makerere . . 3.00E . 7.43

(D) Other Govt. Expendi-

ture on Health(2)(7) . . 1.00E . 1.80

(E) UN Organizations (8)
(1) WHO 4.61
(2) UNESCO/UNICEF . —_——
Total UN Expenditure . . 4.61

(F) Industrial Health -
Private Firms (9) . . . . 3.82

(G) Other Voluntary &
International Sources
of Med. Service (10) . . 1.56

(1) East African Medical
Research in Uganda(ll) . 2.86

(I) Private Consumption
Expenditures on
Health (12) . . 43.90

Total Expenditures 236.79

For notes on the derivation of the figures presented, See AppendixD,
Table D.1.




The central govefnment, through the Ministry of Health, is the
primary source of finance for health services, contributing approx-
imately 50% of the country's total expenditures on health. Most of
the resources expended by the Ministry are used to operate an main-
tain government hospitals throughout the country. District govern-
menté, which have priﬁaryrresponsibility for rural health services,
spend approximately 15% of the total sum speﬁt of health in the
country. The health expenditures of the four municipalities have
increased in recent years from approximately 1.5% to over 6% of the
country's total expenditure on health. This increase in expenditure
by the municipalities has gone primarily to the creation of urban
health centers.

Mission organizations account for a relatively small proportion
of the country's total expenditure on health. Over the period 1958/59
to 1968/69, mission expenditure was less than 10% of the total spent
on health in the country. This low figure may be due 1n part, however,
to_underreporting. The fact alone that there were 26 mission hospitals

in 1968/69 containing (40% of the total number of beds in the country)

makes the low figure all the more surprising.

Total expenditure on private health services - private physicians,

drugs, traditional healers - in Uganda is large. According to the
estimate shown in Table 2.8 approximately 20% of the total expenditure
on health occurs in the private sector of the health service industry,
even though government curative health services are free.

The proportion of resources committed to curative vis a vis pre-

ventive health services are presented in Table 2.9, for the year




Table 2.9 Distribution of 1968/69 Expenditures on Health Between
Preventive and Curative Services

Source

of Expenditure

1968/69

Expenditure
on Health(l) Services(l) Services(l) Training) (1-2)

Curative
Health

Preventive
Health

Non-Direct
Service

(Admin. ,

Research,

(A) Government

1)

Central Govt. {(3)

118.41

104.14

7.99

6.28

(2)

Dist. Administra-
tion Govt. {4)

31.53

24.13

7.17

0.23

(3)

Urban Authorities

2.72

2.72

(4)

Municipalities(5)

14.00

3.52

10.48

Less Intergovern-—
mental transfer
payments for
health services
Total direct
government
expenditure
{(B) Mission Medical
Services (6)
Catholic
Protestant
Total Mission
Expenditure
(C) Medical Training -
Makerere
(D) Other Governmental
Expenditure on Health
(E) UN Organizations
(1) wHO (7)
(2) UNESCO/UNICEF
Total UN Expendi-
ture
(F) Industrial Health-
Private Firms
(G) Other Voluntary and
International Sources
of Medical Service(8)
(H) East African Medical
Research in Uganda
{I) Private Consumption

(9.26)

157.40

10.17
3.24

13.41

7.43

1.80

4.61

4.61

3.82

1.56

2.86

Expenditures of
Health

43.90

43.90

Total Expenditure

236.79

34.07

18.77

183.95

For notes on the derivation of the figures presented, see Appendix E.




1968/69. Although some of the figures shown are approximations,
several points can be made. Curative health services command a large
portion of total health resources. In 1968/69, approximately 77% of
the total was used_to provide curative health services; 14% went to
preventive health services and approximately 8% was used for training
of health manpower, medical research and administrative needs. Ex-
penditures made by the Ministry of Health aré even more heavily weight-
ed toward curative health services. Approximately 88% of the Ministry's
recurrent and capital expenditures are allocated to curativé health
services, while 7% are allocated to preventlve services and 57 1is
allocated to other services.22 The thrust of the analysis is evident;
curative health services consume a large percentage of total resources

available for health services in any given year.

Expenditure and Employment in Three Representative Government
Health Facilities

One of the most important differences between (a) a large hospital,

(b) a 100-bed hespital, and (c) a health center, is the level of re-

current expenditure required to operate the facility. The figures

in Table 2.10, using the health center as the unit of comparison,

indicates that for'every shilling spent to operate the health center

for one year, 12.6 shillings and 24.0 shillings are required to

0peraté a 100-bed and a 250-300 bed hospital respectively.

The structure of.expenditures in the three representative fac-
ilities, yields some further contrasts. Personnel costs comprised
over 60% of total expenditures in the hospitals, whereas the figure

for the health center was slightly over 507%. There were also notable




Table 2.10 Financlal and Employment Structure of Three Representative
Governmental Health Facilities for the Year 1968/69 or
1969 (1)

_ Large Hospital Hospital Health Center
Expenditure Category 250-300 beds 100 beds 25-30 beds

(Expenditure category percentage of total est. expenditure)

Personnel Emoluments for
Skilled Labor $3.2 43.4 33.8

e

Personnel Emoluments for
Unskilled Labor 18.9

Total Personnel Emoluments (2) 62.1

Drugs and Sundries 14.5

Food 6.8

Transport for Patients
and Employees (3)

Power, Light, and Telephone

Depreciation

Repairs and Maintenance
(est.) (4)

Other Charges (less than)

Total Estimated Annual
Expenditures 1,944,000 1,025,000 81,000

Employment Category (Percentage of total employment)

Skilled Personnel (5) 38.5 35.4 28.6

Unskilled Personnel 61.5 64.6 71.4

Total Personnel (6) 260 147 14

For notes on the derivation of the figures presented, see Appendix E.




differences between both types of hospital on the ome hand and the
health center én the other in food, transport, and utilities. The
smaller expenditure by the health center for food is due to the fact
that it generally does not provide food for inpatients. There are
almost no utilities in rural health centers, although in some dis-
tricts, larger units have electricity. 1In hospitals on the other
hand, where thefe is a wide range of equipﬁé;t available, the use of
electricity is essential. The most plausible explanation for the
differences in percentage of total expenditures for transport is
that transport represents a fixed cost; as ﬁhe total cost of operat-
ing a health facility rises the amount used for transport services
declines as a percentage of total expenditure.

The relative employment ratio between the health center and the
two sizes of hospital is shown in Table 2.10. For every one person

émployed in the health center, 10.5 persons are employed in the 100-

bed hospital and 18.6 persons are employed in the 250-300 bed hospital.

In addition, the average expenditure per employee is greatest in the
larger hospital, (7,500 shs.) declining in the smaller hospital, (7,000

shs.) and lowest in the rural health center, (5,800 shs.).

Demand for Curative Health Services

Attendances

Table 2.11 presents data on the number of attendances at govern-
ment health facilities over a twenty year period, 1950 to 1969/70.
The number of attendances increased during the first decade at an

annual rate of 6.3% and at an even more rapid rate of 7.7% over the

second half of the period. When the rate of increase in total




Table 2.11 Utilization of Governmental Health Facilities

(1) (2) (3
Estimated Total

Total Number
Year Population of Cases

(000) (000)

of New

Cases

(000)

2,329.0

8,221.0 13,083.9

9,191.0 17,826.5

Total No.

OQutpatient

(4) (5) (6)
Total No.

of Out-
patient Re-
attendances

(000)

Total No. Estimated
of Inpatient Average No.
Admissions of cases
{(000) per person

per year

2,422.0 0.92

The figures shown for 1960 are estimated from the data reported for

the first six months of the year.

In 1960, the Government changed

from a calendar to a fiscal reporting year.

Total population estimates were derived from estimated rates of popu-~

lation growth between censuses.

Source:

Republic of Uganda, Ministry of Health, Annual Reports and

Statistical Records, (Entebbe: Government Printer, selected vears).
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attendance is related to population growth, the figures take on
additional significance.

Even though the population is increasing at the present natural
rate of increase of 3.3% per yeaf, the average number of attendances
at government facilities has increased from 0.92 attehdances per
person per year in 1951 to 1.94 attendances per person per year in
1968/69. During this period, 65% of all attendances were at rural
health facilities. This attendance figure is particularly significant
because rural facilities received only 20% of government financial
support for curative health services during the same period (Tables
2.8 and 2.9). While health centers provide the majority of outpatient
care, hospitals provide the majority of inpatient services, with ad-
missions to government hospitals comprising 44%,0f the total mission
hospitals 18%, and rural units 38% in 1968/69.23

Both inpatient and outpatient attendancés at goverament units
increased rapidly between 1951 to 1968/69, by 365% over the entire
period. CQutpatient attendances, however, increased more rapidly than
did inpatient attendance, 4107 vis a vis 332%. The proportion of
attendances at all government units thus shifted toward outpatient
curative services -- from 97.5% in 1951 to 97.7% in 1968/69.

Data presented in Table 2.12 indicate the extent to which patients
who enter the treatment process as outpatients at rural health facilit-
ies are (a) admitted to inpatient care in the facility, (b) transferred
to the district hospital, or (c¢) die as inpatients in the rural health
facility. Of the 587,000 new attendances in the years indicated, an
average of 51.4 per thousand were admitted to inpatient care in the

health facility; and average of 3.4 per thousand were transferred to
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a hospital; and an average of 20.6 persons per thousand died while

receiving inpatient care in the rural health facility.

Disease Mix

The Ministry of Health analyzes attendances at government and
mission hospitals by 14 major disease categories adapted from World
Health Organization classification standards.24 Analysis of this
summarized information over time yields a good idea of (a) the dis-
tribution of diseases treated, on inpatient and outpatient bases, at
mission and government hospitals and (b) changes in the distribution

over time. The following analysis of diseases treated in government

and mission hospitals is based on the data presented in Tables 2.13

through 2.17.

Inpatient treatment process

The distribution of diseases treated as inpatient cases in
government hospitals is presented in Table 2.13. Admissions for in-
fectious and parasitic diseases (malaria, measles, helminthiases,
tuberculosis, veneral disease, etc.), have dominated the entire period
(1952-1968/69), but the percentage of the total comprised by infections
and parasitic diseases has declined by 50% from 34% of the total in
1952 to 17% in 1968/69. The categories of normal delivery and com
plications of pregnancy and puerperipm both grew more rapidly than any
other over the period. 1In combination, these two categories grew from
12.4% of total admissions in 1952 to nearly 30% of admissions in 1968/

69, an increase of 140% over the period. This increase is due at

least in part to changes in traditional practices related to birth,




Table 2.13 Distribution of Diseases Treated in Uganda on an Inpatient
Basis in Government Hospitals; Percentage of Total Cases

by Disease Category in selected years.

Disease Category

1961/62 1964/65 1968/69

Infective and Parasitic

19.6 15.8

New Growths

2.9

Allergic, Metabolic
and Blood

Diseases of tha Nervous
System and Sense Organs

Circulatory

Respiratory

Alimentary

Genito-Urinary

Pregnancy and Puerprium

Delivery without
Complication

Skin and Musculo-
skeletal

Diseases of the
New Born

Ill-defined Diseases

Injuries

Total

Calculated from Republic of Uganda, Ministry of Health, Annual Report or
Statistical Records, (Entebbe: Government Printer, selected years).




increases in ante-natal preventive services, increases in the avail-
ability of maternity wards, and changes in demographic variables (e.g.
an increased birth rate).

Allergic, metabolic and blood diseases (e.g. malnutrition, anemia,
etc.) rose from approximately 2.1% in 1952 to approximately 5% in the
1960's. Alimentary cases (e.g. gastritis, hernias, etc.) increased
continuously, from 6.6% in 1952 to 10.0% in 1968/69. Both skin and
musculo-skeletal diseases and ill-defined diseases declined markedly
over the period. The drop in ill-defined conditions may reflect (a)
improvements in diagnostic procedures and/or (b) increased availability
of laboratory services, such that a smaller percentage of all diseases

remain ill-defined; it may alsc reflect the pressure of demand, with

a certain self-selection process operating such that only more readily

diagnosible conditions are treated today on an inpatient basis than
in the past, given the limited supply of inpatient treatment facilities.
Injuries remained a fairly constant 10.0% of all cases admitted to
inpatient treatment in government hospitals; an increasing proportion
of injury cases, however, were related to increased automobile traffic.
The distribution of mission hospital inpatient cases is shown in
Table 2.14. As in government hospitals, infectious and parasitic
diseases are most prevalent, comprising 33% in 1958 and 27% in 1968/69.
Pregnancy-related cases, have seen no real trend in mission hospitals;
they do, however, comprise a large percentage (approximately 24¥%) of
total cases treated over the entire period.
Allergic, metabolic, and blood diseases as well as alimentary

diseases, have increased as a percentage of all inpatient cases over




Table 2.14 Distribution of Diseases Treated in Uganda on an Inpatient
Basis in Mission Hospitals; Percentage of Total Cases by

Disease Category in selected years.

Disease Category 1958 1961/62 1964/65 1968/69
Infective and Parasitic 33.2 33.9 26.8 26.9

New Growths 1.€ 1.9 2.4 1.7

Allergic, Metabolic
and Blood

Diseases of the Nervous
System and Sense Organs

Circulatory

Respiratory

Alimentary

Genlto-Urinary

Pregnancy and Puerprium

Delivery without
Complication

Skin and Musculo-skeletal

Diseases of the New Born

I11-Defined Diseases

Injuries

Total

Calculated from Republic of Uganda, Ministry of Health, Annual Report
or Statistical Records, (Entebbe: Government Printer, selected years).




the period. Digeases of new born infants have increased rapidly as
a percentage of total cases in mission hospitals, although they do

not constitute a large percentage of total cases treated. There

appears to have been a fairly significant drop in the percentage of

genito-urinary cases treated in mission hospitals, from 5.0%Z in 1958
to 2.7Z at the end of the period, although close examination of the
figures reveals that the drop in the last year may have been a random
event. Injury cases, as a percentage of the total cases treated, were
fairly stable over the period (2.5% to 2.9%) but comprise a much

smaller percentage of total cases treated than in government hospitals.

Outpatient Treatment

As was true in the case of the distribution of inpatient cases,
infective and parasitic diseases account for the largest percentage
of cases treated on an outpatient basis in government hospitals
(Table 2,15). Again, however, this group of diseases has declined
as a percentage of total cases treated from 38% in 1952 to approx-—
imately 307 throughout most of the 1960's. Other important shifts in
the structure of government hospital outpatient cases include (a) an
increase in allergic, metabolic, and blood cases (0.6% of the total
in 1952 to 1.3% in 1968/69), (b) a large increase in the number of
nervous system and sense organ diseases (from 1.8% to 6.1%): (c) an
increase in respiratory and alimentary diseases (respiratory: from
12.9% to 17.2%; alimentary: from 12.7% to 15.5%); and (d) decreases
in both skin and musculo-skeletal diseases and injuries as a per-
centage of total cases treated (each, however, still comprises a

10%Z of the total).




Table 2.15 Distribution of Diseases Treated in Uganda on an Qutpatient
Basis in Government Hospitals; Percentage of Total Cases
by Disease Category in selected years.

Disease Category 1952 1955 1958 1961/62 1964/65 1968/69

Infective and Parasitic 38.4 -37.7 33.4 28.7 28.7 31.8

New Growths 0.1 0.1 0.1 0.1 0.1 0.1

Allérgic, Metabolic .
and Blood 0.6 0.7 0.7 . 1.2

Diseases uf the Nervous
System and Sense Organs 1.8

Circulatory 0.1

Respiratory

Alimentary

Genito-Urinary

Pregnancy and Puerprium

Delivery Without
Complication

Skin and Musculo-skeletal 14.4

Diseases of New Born 0.6 . 0.2 0.4 . 0.3

I11-Defined Diseases 4.5 . 7.3 5.6 . 3.5

Injuries 13.0 . 12.9 10.8 . 9.5

Total & {(excl.
Exams Innoculations) 100.0 100.0 100.0 100.0 100.0

Examinations and
Inncculations 17.3 16.1 12.1 17.5 12.4 10.5

Total (incl. Exams &
Inncculations) (1) 769.2 811.2 1200.0 1522.9 1781.5 3288.5

Calculated from Republic of Uganda, Ministry of Health, Annual Report or
Statistical Records, (Entebbe: Government Printer, selected years).

(1) Total in thousands of recorded diagnoses.




In mission hospitals, the structure of diseases treated on an
outpatient basis remained basically stable over the period 1958 to
1968/69, (Table 2.16). The decline in ill-defined conditions as a
percentage of total cases, from 13.2% in 1958 to approximately 2.0%
for the remainder of the period, is indicative of a change in disease
reporting by mission units after 1958, the first year in which the
government required reports from mission health facilities.

Infective and parasitic diseases are most prevalent among:the

outpatient cases treated at mission hospitals, comprising approximately

40% of all cases. Other important disease groups treated in the

mission hospitals include respiratory diseases, alimentary diseases,
skin and musculo-skeletal diseases, the diseases of the nervous system
and sense organs. The percentage of injury cases treated in mission
hospitals is very small, and declined, in fact, from approximately

3.5% of all cases treated in the years prior to 1968/69 to less than

1.0% in that year.

Comparison of DPisease Mix NRetween (a) Inpatient and Qutpatient and
(b) Government and Mission Hospitals

Table 2.17 provides a comparison of the distribution of diseases
between (a) government and mission facilities and (b) inpatient and
outpatient treatment processes. The standard of comparison is the
government hospital disease mix for both inpatients and outpatients;
the mission hospital disease mix is compared to this standard.

The disease mix structure for mission hospitals in both periods
contained a larger proportion of infective and parasitic diseases;’

allergic, metabolic, and blood diseases; respiratory diseases and




Table 2.16 Distribution of Diseases Treated in Uganda on an Qutpatient
Basis in Mission Hospitals; Percentage of Total Cases by
Disease Category in selected years.

Disease Category 1958 1961/62 1965/65 1968/69
Infective and Parasitic 41.8 40.? 41.7 41.5

New Growths 0.6 0.4 0.6 0.3

Allergic, Metabolic .
and Blood 3.5 4.5 . 5.3

Diseases of the Nervous
System & Sense Organs 1.6 5.3 | 6.2

Circulatory 0.5 0.6 . 0.8

Respiratory 9.5

Alimentary 9.8

Genito-Urinary 2.3

Pregnancy and Puerprium 6.1

Delivery without
Complicatien

Skin & Musculo-skeletal . 9.2 8.9 9.6

Diseases of New Born . 1.1 1.0 0.8

I11-Defined Diseases . 2.0 2.4 2.3

Injuries 3.6 3.5 3.7 0.9

Total (Excl. Exams & :
Innoculations) ' 100.0 100.0 100.0 100.0

Examinations and
Innoculations 23.3 25.2 32.6 35.7

Total (Incl. Exams & :
Innoculatiens) (1) 166.6 164.5 497.6 640.6

Calculated from the Republic of Uganda, Ministry of Health, Annual

Report or Statistical Records, (Entebbe: Government Printer, selected
years). ' .
(1) Total in thousands of recorded diagnoses.
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diseases of the new born. Government hospitals, on the other hand, had

a higher proportion of new growths; genito-urinary diseases; normal

deliveries; skin and musculo-skeletal diseases; and injury cases.

The inpatient disease mix in both government and mission hospitals

in 1968/69 contained a greater proportion of cases in the following

disease categories than in the outpatient case: new growths; allergic,

metabolic, and blood diseases; clrculatory diseases; diseases of preg-

nancy and puerprium; diseases of the new born and injuries. The out-

patient structure in both types of hospitals, however, contained a greater

proportion of infective and parasitic diseases; nervous system and sense
diseases; respiratory diseases; alimentary diseases; and skin and musculo-

skeletal diseases.

Employment

Total Employment

Trends in total employment in the health services industry are

presented in Table 2.18. 1In 1951, approximately 7,500 persons were

employed in both the public and private sectors of the health services

industry. By 1968, total employment in the health services industry

had risen to over 17,000 persons, representing an annual rate of in-

crease of 4.9% over the period. The rate of increase in employment

was greater than the increase in total recorded employment in the

country over the same period; the health services industry increased

its percentage of total recorded employment from 3.8% in 1958 to 6.0%

in 1968. From 1958 to 1968/69 recorded employment in the government
sector of the health service industry increased by 81% while it in-

creased in the private sector by 133%. Since 1964, however, employment




Table 2.18 Employment in Uganda's Health Services Industry

Total Medical Earnings
* Government and Private
Government Private {(in million shs.)

Employment (in thousands)

Sources: Data for 1951 taken from Uganda Protectorate, Report on the
Enumberation of African Employees in Uganda, March 1951;
East African Statistical Department, March 1952.

Data for 1958-1968 provided by Ministry of Planning and
Economic Development.

* Unfortunately, the data regarding employment in the private sector
of the health services industry may be suspect, due to
inconsistencies in mission reports of employment allocation between
their activities in health services and education. Personal com—
munication from the Government Statistican, January 27, 1970.
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in the public sector has increased more rapidly than the private sector,
the latter showing a decline since 1964.

Earnings in both the public and private sectors of‘the health service
system Increased by 169% from 24.36 million shillings in 1958 to 65.52
million shs. in 1968. During the same period, total reported earnings
for all sectors of the economy increased by 125%. The share of total
earnings represented by the health services_ggctor of the economy thus
increased from 5.1% to 6.1% over the period. Average annual earnings
per worker in the health services sector of the economy also increased
during the period, from 2,653 shs. per year to 3,848 shs. per year--a
457 increase. This increase, however, was smaller than the increase re-
corded for average earnings per worker in the total economy, which rose
from 1,960 shs. per year to 3,800 shs. per year--a gain of 94%. There
was therefore, an increase 1n earnings parity for all workers in the

economy relative to health service employees.

Ministry of Health Establishment

During the period 1967/68 to 1970/71, the proportion of positions

allocated to each employment category remained fairly constant, although
the total number of positions increased by 36% (Table 2.19). Approx-
imately 757% of all positions were allocated to direct curative medical
services over the four year period. The allocation of positions to
public health services has shown a slight decline over the period, from
approximately 8.52 to 7.0% of all positionms.

Mulago Hospital and Butabika Mental Hospital are listed by the
Ministry as separate categorles. Mulago Hospital, the national teaching

and referral hospital with approximately 1,000 beds, has consistently
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taken approximately 167 of total Ministry positions. On the other hand,

Butabika Hospital, the only mental hospital in the country and also

with nearly 1,000 beds, has been allocated approximately 3.8% of all

Ministry positions over the last four years.

Registered Medical Manpower

Table 2.20 provides information on the number of trained medical

manpower of various types, registered in Uganda. Although the data

imply that there has been an increase in the number of doctors and

dentists in Uganda registration lists of medical manpower in East

Africa are greatly inflated for the following factors: (a) registered
expatriate personnel often leave the country after a short-term as-
signment; (b) reglstrants die, but are not promptly removed from the

lists; (c) some registrants practice medicine in one of the other East

African countries, but not in Uganda; (d) some registrants leave the

25 Unfortunately, the

labor force or obtain alternative employment.
manpower registration figures also offer no insight into rural/urban

differentials in availability of medical personnel.26

Employment in Rural Health Facilities

Table 2.21 presents information in the employment structure of rural
health facilities in two districts, Busoga and East Mengo. The units
represent four types of facilities and the personnel in each type of
facility are categorized into three groups: trained medical employees,
untrained medical employees, and others.

The average number of employees in the group of health centers is
19,2 persons per unit; the average in dispensaries is 12 persons, in

sub—diépensaries 5.5 persons, and in maternity centers 9.7 persons.




Table 2.20 Medical Manpower Registered to Practice in Uganda

Doctors
Year Registered Licensed Total Dentists Midwives Nurses Pharmacists

1951 151 81 232 10 732
1952 167 82 249 9 755
1953 178 79 257 11 775
1954 223 53 276 13 836
1955 255 41 296 14 | 897
1956 292 53 345 15 980
1957 305 54 359 17 1023
1958 371 52 423 19 890(1)]| 174(2)
1959 422 54 476 19 507 301

1960 441 43 484 18 968 366
1960/61 476 52 528 18 1060 410
1961/62 479 73 552 28 1156 1354(3)
1962/63 504 80 584 22 1290 1557
1963/64 538 651 28 1430 1748
1964/65 588 728 31 1565 2271
1965/66 642 813 39 1911 2682
1966/67 127 941 40 2199 3040
1967/68 797 978 42 2551 3277

1968/69
1969/70

Source: Republic of Uganda, Statistical Abstract, (Entebbe: Government
Pr inter, selected years. )

(1) A new ordinance for the registration of midwives was iniciated
in 1958. As a result, the series is discontinuous from that
date.

(2) State Registered Nurses only.

Includes State Registered Nurses, Enrolled Nurses, and Male
Nurses.




These variations reflect both the range of service provided at each

type of facility and the total demand for service.

Table 2.21 Employment Structure of Four Types of Rural Health
Facilities in Uganda: 1969/70

Average Employment Sample
Facility Type Total Trained TUntrained Other Size

Health Centers 19.21 6.25 7.5 5.4 8

Dispensaries 12.0 2.2 5.8 4.0 12

Sub-dispensaries 5.5 1.1 1.4 3.0

Maternity Centers ' 9.7 3.0 3.3 3.3

Information derived from facility records.

The sub-dispensary provides daily cutpatient clinic services
only. Employees here are likely to be distributed as follows:
1 diagnostician, 1 or 2 persons providing treatment and 3 persons
engaged in maintainance work. 1In a dispensary, both inpatient and
ocutpatient services are provided, and speciality preventive clinics
(e.g., ante-natal, young child, etc.) are usually offered. The in-
creased range of services requires additional personnel; there 1s an
average of one trained person above the staffing requirements of the
sub-dispensary, an average of 4.4 more untrained medical personnel

and one additional untrained employee providing other services.

Maternity centers provide inpatient maternal care, ante-natal ser-

vices, and young child services. The three trained employees in the
maternity center are midwives, and the three untrained medical

employees assist in providing inpatient care.




61

The health center offers the full range of services provided
by the other three types of facilities, and engages in a more in-
tensive program of health education and public health program
than in the other units. As a result, the health centers in the
sample employed an average of 6.3 trained wedical employees per
unit, 7.5 untrained medical personnel aﬁd 5.4 employees engaged in
other, non-medical activities. The implications of the varying
personnel requirements of the different typé; of rural health
facilities are as follows. First, since district governments are
primarily responsible for building and staffing rural units, they
should have information about different employment patterns exist-~
ing in different types of health facilities. Ewven the decision to
upgrade a facility is likely to lead to a different pattern of de-
mand upon the labor market; the upgrading of a sub-dispensary to a
dispensary, for example, is likely to increase the demand for un-
trained medical personnel, while the decision to upgrade a dispensary
to a health center would increase the demand for trained medical
perscnnel.

Second, employment patterns amongst facility types imply
differing financial obligations to districts when they decide
whether to build or upgrade facilities. This factor is particularly
true in the case of future recurrent cost obligations, particularly
in view of the fact that personél emoluments in health centers and

possibly in other units are likely to comprise at least 50% of total

recurrent costs.

Finally, employment mixes of rural health facilitiés have

" implications for the central government's training programs for




non-professional medical personnel. Not only must the central government

analyze manpower requirements for hospitals, but needs also to consider

the variability of demand by districts for trailned medical personnel ;

the demand variability in turn is dependent upon the districts' investment

mix in various types of facilities.

Summary

In this chapter, Uganda's health service system was exzmined. An
overview of preventive health services was presented. The discussion
centered on the extent to which environmental health, immunization, ante-
natal services, child health services, health education, and family
planning services are used by Ugandans.

The curative health service system was then analyzed, focusing on

four important aspects. First, the government and mission health facility

structure was analyzed. Second the analysis centered on financial matters,

with attention given to the rapid increase in cost of all health services

and the large percentage of total health resources committed to curative

service. Third, the structure of demand for curative health services

was examined; the rise in attendance was noted and analysis was made of

the shifts and differences in disease mix among government and mission

hospitals. Finally, the pattern of employment in health was discussed.

In this context, some of the manpower implications of possible expansion

of the service system was noted.




Footnotes

Urban areas include the four municipalities - Kampala, Jinja,
Mbale, and Masaka - as well as the 15 urban authorities and nine
town beards. The terms municipalities, urban authorities, and
town boards are used in Uganda in reference to the various levels
of urban or city development. Municipalities are the largest
units, usually have a relatively high percentage of non-African
residents, and are very wealthy relative to other parts of the
country. All of the municipalities are focal points of economic
activity, governmental administration, and social and cultural
amenities. They each have a population of more than 20,000
persons. Towns classified as urban authorities are the next
most sophisticated urban areas. They are free to run their own
affairs with minimal supervision from the Ministry of Regional
Administrations. Some are nearly as large as the two smaller
municipalities, Masaka and Mbale, but have not been chartered
and are not nearly as wealthy as the munlcipalities. Most of
these towns have less than 10,000 population, and serve as re-
gional or district urbam centers from which many government
activities emanate. Town boards govern small urban areas which
are closely controlled by the Ministry of Regional Administra-
tions. Most of the town boards' personnel and virtually all
financial support is determined (or seconded, in the case of
personnel) by the Ministry. The towns governed by town boards
are focal points for a part of a larger district, and many of
them have large markets and perhaps two or three streets with
permanent buildings; most have a population of 2,000 to 5,000.

The figures do not include rescurces committed to water develop-
ment and sewage treatment.

To what extent are immunization services disseminated during any
given year? The population of Uganda in 1966/67 was approxi-
mately 8.5 million, increasing at approximately 3.5 percent per
year. (See Steven R. Taber, "A First Look at the Provisional
Results of the 1969 Uganda Census," a paper delivered at the
Seminar on Population Growth and Economic Development, Nairobi,
Kenya, December 15 - 22, 1969, (Nairobi: unpublished paper,
1969). This rate of increase implies an annual net increase of
approximately 390,000 - a birth rate of 45 per 1,000. The dif-
ference between 390,000 and 310,000 is comprised of approximately
120,000 deaths and net in migration of 40,000. See Taber,
Provisional Results of the 1969 Uganda Census,” p. 12.)

Assuming that approximately 580,000 persons were vaccinated
against Polio (Table 2,2)and that some underreporting did occur,
approximately 7.0% of the total population was immunized during
that year. However, if one takes into account (a) the dynamic
aspects of population change, (b) the fact that the portion of
the population most at risk consists of those people under 25,
and (c) the fact that the largest proportion of immunization




services is provided to children under five years of age,
perhaps 11% of the at-risk population were immunized against
Polio, although the percentage of the total population im-
munized is less than 6.5 percent. (There are approximately
5.1 million persons in the at risk population and approxi-
mately 530,000 persons were innoculated against polio in
1966/67).

For a discussion of the problem of tuberculosis in Uganda and
possible ways to control the disease, see R. H. Morrow, ''Tub-
erculosis Control in East Africa'", (unpublished paper, Makerere
Medical School, Kampala, Uganda, 1969). and R. H. Morrow, 'Tub-
erculosis", in Uganda Atlas of Disease Distribution, Occasional
Paper no. 12, edited by S. A. Hall and B. W. Langlands (Kampala:
Department of Preventive Medicine and Department of Geography,
Makerere University College, 1968).

The percentage figures have an upward bias for two reasons:

(a) the percental computations were made comparing the total
number of ante-natal cases in time tg with the estimated number
of births in time tp; a more appropriate comparison would use
new ante-natal visits in time tp and the number of births in
time tpyg.75 to reflect the lagged effect of birth; and (b)

not all women with first visits to ante-natal clinics have live,
viable births; some result in abortions or other problems lead-
ing to fetal or new-born death.

This statement is based on personal observation at numerous
clinics and on a cursory analysis of several different facilit-
ies' monthly statistical returns. Often the young child clinic
and the ante-natal clinic 1s held on the same day.

The latter is a means of detecting malnutrition, even though
some of the obvious clinical symptoms may not yet be manifest.

For more information on the Ankole Preschool Protection Program,
see Malcom Moffat, Mobile Young Child Clinics in Rural Uganda:
A Report on the Ankole Preschool Protection Programme, 1967-69,
(Kampala: Department of Pediatrics and Child Health, Makerere
University College, 1970).

Although the Uganda Family Planning Association was established
in 1957, with a grant from the International Plammed Parenthood
Association, a full range of family planning services was not
offered until 1962.

The information compiled in this section results from many
formal and informal discussions with numerous people involved
or interested in population issues in Uganda. The points of
view represented included medical, demographic, and soclo-
economic. Principal among these individuals were Dr. George

Saxton, Dr. Donald Minkler, Dr. Keitb Masters,




Dr. Michel Thuriaux, Dr. Steven Taber, Mr. Kenneth Hill, and
Dr. Richard Trussell. A good deal of further background in-
formation on family planning services in Uganda and East
Africa has been assembled as a result of the Ford Foundation
sponsored Workshop on Needed Research in Family Planning and
Population Growth in East Africa, Nairobi, July, 1970. See
David Radel and Shelley Ross-Larson, eds., Proceedings of the
Workshop on Needed Research in Eastern Africa on Family Plan-
ning: Medical Research and Programme Trials, Nairobi, Kenya,
23-25 July 1970, Sponsored by the Ford Foundation, July 1971,
(mimeoced document).

No research has yet been conducted in Uganda or in East Africa
on the relative effectiveness of any institutional arrangement.
A research project on this problem may develop in Kenya as a
result of that country's recent commitment to a mass family
planning program.

International Planned Parenthood Federation, Report to Donors;
Programme Development and Financial Statements 1970-72, Inter-
national Planned Parenthood Federation, London, England, Sept-
ember 1971, page 190.

See Republic of Uganda, Uganda's Plan III, page 119.

Attendances at the c¢linic are approximately 300 persons per
month; of that number, 60-70 percent are new attendances. See
U. S., Agency for International Development, Population Pro-
gram Assistance; Aid to the Developing Countries by the United
States, Other Natlons and International and Private Agencies,
(Washington, D. C.: Agency for International Development, 1969),
page 137. .

This statement is based on the assumption that an attendance
represents a new "'protected" woman, which is obviously not the
case for a variety of reasons. See the following on the opera-
tions and problems involved in contraception method effective-
ness: Robert G. Potter, "The Multiple Decrement Life Table as

an Approach to Measurement of Use Effectiveness and Demographic
Effectiveness of Contraception,'" a paper presented at the Con-—
ference of the Internatiomal Unlon for Scientific Study of Popu-
lation, Sydney, Australia, 1967, (unpublished paper, Sydney,
Australia, 1967); George Saxton and M. C. Pike, "Followup Study
of 921 Women Using IUCD's in Kampala," (unpublished paper,
Kampala, Uganda, 1967); and "Family Planning Technology: Pre-
sent Status and Limitations" im Population Contreol: Implications
Trends, and Prospects, edited by Nafis Sadik et al. (Islamabad:
Pakistan Family Planning Council, 1969).

Refer to the 22 100-bed rural hospital scheme of the second
development plan, Work for Progress. 10 of these facilities
had been opened by October 1970, and construction of most of




the remaining 12 units had been started by that time. The
rapid expansion of the number of rural health facilities
occurred after 1968/69, when this development project began.

Although there is some evidence to suggest that there have been
several changes in classification criteria over the period, such
changes were adjusted for through the author's use of constant
criteria throughout the period.

See J. Galea, "Inventory, Appraisal and Assessment of the Basic
Health Services of Uganda: Developments for a Malaria Eradication
Programme," (Jinja, Uganda: Malaria Pre-eradication Programme,
World Health Organization, 1967), and-World Health Organization,
Planning Rural Health Services, Technical Report Series no. 215
(Geneva: World Health Organization, 1961).

The health center in Uganda had its genesis in the Frazer Com-
mittee Report (Uganda Protectorate, 1956). The establishment
of such a rural facility, however, did not occur until three
years later. The growth in the number of health centers had
occurred in two ways: (1) upgrading of existing smaller rural
units and (2) development of a complete new facility. The
former of the two is the more common way of creating a new
health center. See Appendix D, Table D.1 for the number of
health centers in the country from 1958 on.

The analysis does not include mental hospital beds.

There has been one other recent attempt to estimate the total
expenditure on health in Uganda; see F. J. Bennett and G.
Saxton, "Utilization of the Social Sciences for Some Aspects
of Health Planning in East Africa', a paper presented at the
Conference on Africa in World Affairs: the Next Thirty Years,
Makerere University, Kampala, Uganda, 1969, (unpublished
paper, Kampala, Uganda, 1969). For a discussion of the prob~-
lems involved in estimating the total health expenditures in
any country, see Brian Abel-Smith, Paying For Health Services:
a Study of the Costs and Sources of Finance in Six Countries,
Public Health Papers No. 17, (Geneva: Worth Health Organization,
"1963) and Dorothy P. Rice, Estimating the Cost of Illness,
Health Economics Series, No. 6 (Washingtom, D. C.: U. S. De-
partment of Health, Education and Welfare, 1966).

The gross domestic product figures are taken from the revised
series in Republic of Uganda, Background to the Budget, 1970/71
(Entebbe: Government Printer, 1970). The revised figures show
an increase in total economic activity when compared to the old
series; the percentage of total GDP comprised the health expen-
ditures was approximately one percent larger when compared to
the old series figures. Data for the new series were revised
to 1961, so that the 1958/59 figure for GDP had to be estimated.
In estimating, the percentage that the old series figure com-
prised of the new series figure was calculated. From 1961 to




1968 (the overlapping period), the percentage conmsistently
moved from 71.5 percent to 81.8 percent. This trend was ex-
tended to the earlier years and was used to derive a new

series gross domestic product estimate for 1958/59.

These percentages must be viewed with some caution, as they
‘are first approximations. No attempt has been made to isolate
the extent to which certain hospital costs may be related to
preventive services, such as ante-natal care, child welfare
cliniecs, and immunizations. Even if such information were
available, however, it would not significantly change the
major thrust of this analysis.

See Republic of Uganda, Ministry of Health, Medical Services
Statistical Records, 1lst July 1968 to 30th June 1969 (Entebbe:
Government Printer, 1969), Table 12, page 17. The changing
pattern of in patient admissions between the different
facility type during the period 1958-1966/67 is interesting to
consider. The apportionment of admissions between the various
types of facilities in 1958 was as follows: government hospitals,
47%; government rural units, 38%; and mission hospitals, 15%.
This pattern shifted in 1962/63 as a result of a rapid rise in
number of attendances at rural units and an increase in number
of mission hospitals in 1962-63, 37% of total admissions were
to government hospitals, 407% to government rural units, and
23% to mission hospitals. As more government hospital beds
became available, however, and as mission hospitals slowed
their expansion, the structure of inpatient admissions shifted
again; in 1966/67, 44% of total inpatient cases were admitted
to government hospitals, 307 to government rural units, and
26% to mission hospitals.

See World Health Organization, International Classification of
Diseases (Geneva: World Health Organization, 1955, and revisions,
1965). All diseases have been grouped by WHO into 17 different
major classifications which (a) conform to basic life systems
{circulatory, respiratory, alimentary, etc.), (b) are related

to a specific major disease (e.g., cancer), or (c) are related
to the causality of disease (e.g., parasites, accidents, etc.).

Appendix F, Table F.1l indicates the correlation between W.H.0.
classification of diseases, Uganda's classification, and the
author's classification, which deviates in only one respect from
Uganda's. '

The extent of the discrepancy between manpower registration and
manpower actually practicing in some form of medical service

in Uganda is indicated by Bennett's estimation in 1964 that
there were 375 doctors practicing in Uganda which the registra-
tion list for the same year shows 651 doctors. See F. J.
Bennett; S. A. Hall; J. S. Lutwama; and E. R. Rado, "Medical
Manpower in East Africa: Prospects and Problems,"” FEast African




Medical Journal, 42, 4 (April 1965), 149-161; and Mark Wheeler,
""Medical Manpower in Kenya: A Projection and Some of Its Im—

plications," East African Medical Journal, 46,2 (February 1969),
93-101.

Bennett et al., Medical Manpower, p. 151, estimates the urban
ratio for Uganda at ome doctor per 4,000 persons; the estimated
rural ratio was one doctor per 26,000 persons. The ratios for
Kenya and Tanzania were even more inequitable.




CHAPTER THREE

] .

In this. chapter, a relevant concept of output for health sector’

Y

planning (particularly in regard to curative health services) is
developed. This issue must be addfessed, for without a conceptually
sound theoretiﬁal'formulatiqn of the nature of the product of the

..

health service system, a case study of the allocation of resources

to such a system has little validity. The concept of output'déveloped e

in this chapter_Will'be amenable to quantitative estimation so that

changes in output may be determined.1

Pérhaps thg most des@rable-coﬁéeptualiﬁation of health services
output would relate chﬁnges in‘iqﬁuts~into the industry (such as (a)
'g larger number>df.doctors or more hospital facilities, (bi an in-
‘crease in new preventive programs, or {(c) changes in the larger socio-
econoﬁic-enﬁironﬁent such as increased economic output, increased
literacy, .etc.) to changes in an overall iﬁdex of the health of the
§oéiet§.2 Such an index would be desirable for any society engaged
iﬁ-planniné its'socio-economic QEVelopment.‘ Even if an optimal
theoretical measure were agreed upon, hoﬁeqer; the.statistical and -
.&atéicollection prﬁblems are overwﬁelming; even the ﬁbst wealthy
countries have not yet developed‘such an index. What are ihe a1ter—<
nativés, then, ;pat are both feasible from a statistical point of

. view and have - theoretical support?

In the field of health economlics, several measures have been
used as indicators of output. Measures relating population to various

types of health resources (such as doctors and other personnel, as
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well as facilities) have been used frequently either for health

planning purposes or for international comparisons. In such con-

texts, a "need" perspective has permeated the planning process and

has considerably reduced the analytical usefulness of the exercise.3

These ratio measures have been utilized without reflection since they
provide gross measures of the distribution of resource inputs and
have no direct relation to any output measufé. The use of such in-
put measures as planning goals and, subsequently, the criteria for
evaluation of implemented projects,not only assumes fixed proportions
between inputs and outputs buf also indicates a lack of conceptual
understanding of the nature of the problem.4 Development of an
adequate conceptual framework requires clear answers to the following
questions:

What are the objectives of a health service system?

What are the resource inputs into the system?

What is the production process?

‘What is the process producing?

Before discussing other output measures that have been used in
economic studies of health services, it is important to distinguish
between several types of sectors which exist within the entire health

services industry. Each sector has its own resource requirements,

1

production processes, and outputs, which develop from the principle

objectives of each sector. For purposes of the analysis presented

here it is appropriate to distinguish between curative and preventive

. health services.

'In the case of preventive health services, an output concept may

be derived rather raadily from the rationale or objective for providing



the service in the first place. Given an effective immunization

program, for example, reductions in disease-specific mortality and
morbidity rates comprise a fairly precise measure of the output of
that particular program. An economist, however, would add another
dimension to that output concept: an estimate of the economic pro-
duction gained (as a proxy for an increase in welfare) as a result

of the reduction in mortality and m.orbidity:'rates.5 This gain is

most commoniy measured in terms of the present value of foregone
income streams.® In cases where a given public health project is
designed to eradicate a wide-spread disease such as malaria, or to
change significantly an ‘important population or demographic variable
such as the infant mortality or fertility rate, it may be more import-

ant to analyze the program's effect on a society from a broader per-

spective which would not only take into account the program's effect

on specific objectives such as disease-specific incidence rates, but
also the multiple social and economic effects resulting from a major
change in the incidence of the disease. In such cases, it would be
important not only to identify properly the primary "outputs” of a
particular project, but also to identify how these outputs are related
and how the resulting effects can be measured in terms of a single
varlable. In the case of economic analysis, the most common variable
used to measure the impact of a multiplicity of economic effects is

per capita GNP.7

In discussing curative health services, we are primarily inter-

ested in the set of diagnostic and treatment services which are most




commonly provided in the hospital or health center facility. It 1is
within the confines of such facilities that most, if not all, cura-
tive services are provided.8 The question which is of primary
interest here is the following: what does the curative health
service system produce, and what is an appropriate output measure of

this production?

Review of Past Conceptual Development

In previous studles of the economics of medical care where an
indicator of output was essential to the analysis, .a primary object-
ive of the analysis has been a determination of whether or not
economies of scale exist in the set of medical services provided in
a hospital setting.9 In addition to such empirical studies, other
analyses have focused on the concept of output from theoretical or
planning perspectives.l0 Upon reading these empirical, theoretical
and planning studles, several features manifest themselves. They
are important in understanding the type of output concept which has
been developed for a curative health services firm or industry.

First, a homogeneous measure of output has been used for two
major reasons: (a) ease in analyzing the economics of a hospital
within the framework of the microeconﬁmic theory of the multi-product

firm,11

and (b) ease in applying statistical or econometric models
to hospital data. The requirement of homogenity has led to the

frequent utilization of one or more of the following indicators as

a measure of the output of a hospital (particularly where the analysis

has been limited to those services rendered to inpatients): {a)

number of cases, (b) patlent days, (c) bed days, or (d) patient weeks.




In analyses which have included outpatient services, common output
measures used have included either (a) the number of patients, or (b)
the number of patient visits.

A second feature of the commonly used "output" measures is that
most of them have only an obscure relationship to the set of individ-
uals who are the recipients of service. In measures such as patient
days or number of visits, the emphasis is placed on the extent of
the resources used to provide service (i.e., inputs) rather than on
the recipients of service (i.e., outputs). Such measures may have
a useful function in the development of certain internal management
control procedures, but in the context of a broader conceptual per-
spective, the measures lack both comprehensiveness and adequate
focus on the rationale for providing health services.

Use of one of the above-mentioned indicators of output implies
that one or more of thg following issues will be given only cursory
attention: (a) to whom are curative health services provided; (b)
why are health services demanded in the first place; (c) if human
beings are the recipients of health services, is it possible then to
concelve of the situation where one individual may require a differ-
ent set of services than another individual, depending upon disease,

age and sex characteristics; and (d) is it possible to conceive of

the possibility where, for a variety of reasons, individuals may

respond differently to the same set of services provided? The use

of measures such as patient days, bed days, patient weeks, and patient

visits do not seriously consider that health services were produced

for human beings. How can the situation be improved?




Martin Feldstein, in a study of the British National Health
Service, provides an important beginning towards improving the
situation by rejecting the need for a homogeneous output concept
and uses an output mix concept, where the mix is specified accord-
ing to the type of case treated.l2 For practical reasons, Feldstein's

specification of case type was defined as a result of the way in

which British hospitals group patients accorhing to major service

department, or service rendered within the hospital, such as surgical,

gynaecological, E, N & T, medical, etc. He suggests that specifying

ouput mix according to the characteristics of disease type, age and

sex may also be a theoretical improvement.

Further Conceptual Development

In discussing conceptual development, it is useful to explore
a rather fundamental question, alluded to above: what is the raison
d'etre of curative health services? Individuals and, increasingly,
entire societies, place a rather high value on human life; when life
is jeopardized by illness, resources have been committed increasingly
to restoring, to the extent possible, a prior state of well-being.
Most resources so committed today are for the provision of curative
health services. Such services thus do not exist for themselves, but
rather for the restoration of individuals who have contracted an
illness.13

Given that curative health services have a rationale only to the
extent that human beings have been afflicted and will continue to be
afflicted with disease, it is important to consider the possiblity

that a logically sound measure of the output of curative health




services would have a direct relationship to the number of human
beings who have comsumed such services. The following discussion
focuses on an economic rationale for the provision of curative
health services and reinforces the idea that the individual (the
patient), or a set of individuals, comprises the essential basis of
a relevant output concept. Additional information, related to the
individual characteristics of those receiviég service, as we shall
see, can greatly improve the level of understanding derived from
any study of health services, but the individuval is primary.

The economic rationale for health services can be presented
best as follows. Let us assume that there is a set-of individuals -
perhaps called a society —— which, for ease of understanding, is
not expanding (i.e;, we rule out population growth). This set com-
prises the labor input for the production of all goods and services
consumed by that society, assuming a closed economy. These individuals
can be viewed as a stock of human capital, which presumably can be
augmented by the application of education but which can also depreciate
primarily as a result of aging and illmness. One way to reduce the
rate of depreclation is to interject a set of health services designed
either to prevent certain illnesses, or to restore individuals ex-
periencing a sickness episode, as much as possible, to their prior

state of health. The latter restorative process 1s commonly pro-

vided by curative health services. It provides a "repair" or main-

tenance function for the continuance of a certaln stock of human

capital. Thus, in an analysis of the economic performance of the

curative health services industry, an appropriate output measure




must be based on the number of individuals successfully maintained

or repalred during a given perlod of time; this group, whose rate

of depreciation has been reduced, comprises a portion of the human

capital stock of the soclety.

In addition to emphasizing the restored individual in the con-
ceptualization of the output of a health services firm, it is also
important to consider that wvariations in the‘quality of the services
rendered during the treatment process can have an important impact
upon the output of the health services firm. Understanding of the
production process of curative health services thus is important in

the development of an improved output concept.14

Output Specification for the Health Services Firm

An analysis of the production process can be undertaken in the
following way. Each day, a number of persons with perceived sickness
eplsodes arrive at a health facility. They seek some diagnostic ser-
vice in order to determine (a) the nature of the illness and (b) the
appropriate treatment services for curing or reduciﬁg the discomfort
(either physically or mentally), in order to return to their primary
activities and responsibilities. The number of persons seeking and
securing at least one such service during a specified period of time
is represented by S.

Some persons, upon recelpt of one or more diagnostic services,
are considered to be very sick and, assuming the resources required
are avallable, are admitted for further services provided on an
inpatient basis. Such individuals are likely to consume a different

set of curative services, or at least a different amount of any given




set of services, than those who are treated on an outpatient basis,
primarily because the illness episode is more severe. In such
cases 1t is useful to distinguish between the two groups initially
demanding service, on the basis of treatment provided.

Returning to an analysis of the entire curative treatment pro-
cess without distinguishing between the treatment intensities, we
note that there are other individuals who afe referred to a different
facility for various reasons, such as distance from home and the
availabilifylof special types of services which cannot be provided
at thg original facility due to lack of staff, treatment equipment,
or drugs. These individuals may receive partial treatment as out-~
patients in the initial facility, but cannot be considered a com—
pleted unit of output and, must be deducted from S. The potential

for transfers from another facility to the given facility must also

be recognized, but for convenience can be considered a part of the

initial group of S individuals seeking service.l5

There are still other persons who die as a result of their 111-
ness, regardless of the curative services rendered. (Empirically

speaking, virtually all persons who die at a health facility in Uganda

have been admitted to the inpatient treatment process. The location

of death, however, is not important for present conceptual considera-
tions.) Given the fact that some persons die at the health facility
while in receipt of some set of curative services, it is necessary
to adjust potential output to account for this occurance.

One.final adjustment, proceeding from an analysis of the entire
treatment process, is theoretically useful to explore. As noted in

the discussion of the economic rationale for the provision of curative




health services, an important ohjective of such seryices is to restore
the capacity of an individual to resume his major activity. Thus,

one must investigate the extent to which persons seeking and receiv-
ing medical services are able to resume their major activity subsequent
to a normal recovery period. Those who are unable to resume major

activities after such a period have consumed a certain set of health

service resources, but cannot be viewed as economically viable output.

Therefore, the cost of producing a "successfully treated" patient,
P

e.g., one who can resume his major activity, must include the cost

of those who did not benefit to the extent that they were able to
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resume thelr major activities. This unsuccessfully treated set of

individuals must also be deducted from S.17
By reducing the initial set of individuals by these groups, a
net output concept for the health services firm (facility) is derived.

Symbolically,

(1) P=S-St—5d-su

where § is defined as above, and

P = output of a curative health services production
unit (i.e., hospital, health center, or dispensary),

the number of persons provided with a curative
health service who are transferred to another
health service facility for further treatment.

the number of deaths of S

the number of persons who were treated but were
unable to resume their major activity subsequent
to treatment.

It must be noted that the last set of individuals deducted from
the initial group of persons seeking services implicitly involves a

measure of the quality of medical care. The literature is lengthy




on this issue and the quality of medical care has been analyzed from
many points of view and by several disciplines. Physicians, for
example, have been interested in whether patients receive the appro-
priate diagnostic and treatment services from appropriatély trained
staff. Nurses have been concerned with the quality of the care they
provide to patients primarily on an inpatient basis. Pharmacists have
been concerned with the rate of improper drug use as well as dosage.
Administrators and public health officials have a general concern for
the quality of the entire set of health services provided either
within a given type of health firm or by the service system in general.
Economists as well have considered medical care quality and changes
in the quality as an important cause of relatively rapid increases

in costs of medical care services.l8 It is likely that each approach
to the quality of care has a rationale of its own, depending upon the
objectives of the investigator and his field of specialization.
Whether any approach has developed an adequate empirical measure is
another issue to be determined by the available evidence.

From the perspective developed in this investigation, however,
it is consistent to introduce a quality variable into the analysis
which has, as its ratiQnale, an output derivation. It seems logical
for purposes of economic analysis to view the quality of any given
curative health services treatment center as dependent upon the

extent to which the individuals receiving services are rendered able

to resume their normal major activities. In using such a measure of

quality, it is recognized that persons may, for reasons other than

the health services received, "get well" or remain 111. However, it




is theoretically possible to measure the frequency of such occurances
and thus allow for that possibility by acknowledging the asymptotic
nature of the measure. By using the method of follow—up surveys of

service recipients, one can derive the necessary information required

to estimate values for the quality variable defined. Instead of de-

fining the variable in terms of absolute numbers of persons who have

regained the ability to perfdrm their previous major activities, the

variable may also be expressed as a probability of occurance of suc-

cessful treatment among the number of initial demanders S. This

method of expression generally has greater usefulness in analytical

models and it is incorporated in such a manner in subsequent chapters.

Specification of the Output of Each Treatment Process

As indicated earlier, it is useful to analyze the output of the

two treatment processes separately. In many countries, as in Uganda,

the two basic treatment processes of a health services firm have

several differences which provide an important rationale for develop-

ing a conceptual framework for determining the output of each treat-

ment process separately. These differences induce (a) the relative

seriousness of the illness of individuals treated, (b) the range of

services available, and (c) differences in technical training of the

manpower providing the services. The output of the total firm, thus,

can be specified as some combination of outputs of the two primary
treatment processes, such that,
(2) P = aPi + BPo

where P is defined as above,




Pi output of the inpatient treatment process,

By output of the ourpatient treatment process,

and where a and R are non—specific weights which derive meaning

when a clearly defined set of objectives for the health sector

has been specified. (In a typical multi-product firm, the
weights would assume the values of each product's price).

A further analysis of the production process provides one with
the insight necessary to specify the output of each method of treat-
ment , Pi and P,. Let us assume that all demanders of service enter
the system as outpatient cases where initial diagnostic services are
provided. Given this perspective, it is convenient to specify the
output of the outpatient treatment process.

After the patient receives diagnostic services, a decision is
made as to the appropriate method of treatment. For two groups of
persons, subsequent outpatient treatment is considered inappropriate,
particularly for those persons requiring inpatient care and those
persons transferred to another facility for reasons mentioned above.
These groups are deducted from the initial group of persons demand-
ing services. Those treated on an outpatient basis but who are

unable to resume their major activities subsequent to treatment must
also be deducted. Thus,
(3) Py =85 -5 =-8.,- 50

where P, and S are defined as above, and

S; = the number of persons provided with at least ome
curative health service on an inpatient basis at
a given health service facility,

= the number of persons provided with a curative
health service who are transferred, at some point
in the out-patient treatment process, to another
health service facility for further treatment,

Sto




Suo = the number of persons who were treated on an
outpatient basis but were unable to resume their
major activity subsequent to treatment.

A similar derivation process can be undertaken to determine
analytically an appropriate concept of output for the inpatient
treatment procéss. The relationship between the outpatient and
inpatient processes, as referred to above, takes on added signific-
ance in the development of the inpatient output concept. Some
authors have noted, in analyzing the health service delivery system
in the U. S., that the demand for hospital services in that country
is a derived demand -- derived from the additional service require-

ments doctors deem essential for some of their patients in order that

the individuals' major activities may be resumed.l9 A parallel

situation exists in the curative -health service system of Uganda,
where the demand for inpatient health services is a demand derived
from the provision of certaiﬁ diagnostic services which are provided
primarily in the initial stages of the outpatient treatment process.
Thus, those persons who were deducted from the output of the out-
patient treatment process due to a determination that inpatient care
was required become the total potential output of the inpatient
treatment process.

It is possible to determine -— in the same manner as for the
outpatient treatment process -— the adjustments necessary to derive
a meésure of net output from the total potential output for the in-
patient treatment process. In certaln cases, it may be necessary to
transfer patients to a more sophisticated treatment facility. (The

most frequent cause of such transfers in Uganda are obstetrical or




gynaecological complications). Other persons who are admitted to the
inpatient treatment process die, regardless of the curative services
rendered. (Withodt great loss of empirical validity, it is assumed
that all deaths occuring at a health facility do so during or sub-
sequent to admission for inpatient care). Still other persons are
unable to resume their normal activities after receiving treatment
services and for that reason, must be deducged from the initial group
of inpatient health service reciplents.

Symbolically, the derivation of a net output concept for the

inpatient treatment process can be stated as follows:

(%) Pj =85 = Sgg ~ Sq = Sui
where Py, Sy, and Sy are defined as above, and Sy and 5,4 are

the same as Sy, and S,,, except that they refer to the inpatient
treatment process rather than the outpatient process.

The Issue of Output Homogeneity

To this point, it has not been made clear whether P is a homo-
geneous or non-homogeneous variable. Given the specification of equa-
tion (1) and the subsidiary treatment process equations (3) and (4),
it has been implied that all variables are homogeneous. However, by
excluding non-homogeneous characteristics from the analysis of the
output composition of a health service firm it is difficult to under-
stand why the cost of providing service may vary between otherwise
similar health services firms. Let us explore a means through which
these characteristics, in accordance with Feldstein's concept of
output mix, can be introduced into the analytic conceptualization of

output of the treatment processes described above.




For conceptual purposes, three individual characteristiecs will
improve the analytical usefulness of output: age, sex, and disease
type. It is possible to specify a facility's output as a combination
of the individual subsets of patients —- subsets which are defined
by the three characteristics of interest. Let us begin by specify-
ing a particular subset of a facility's total output. The specifica-
tion of a subset of either or both treatmeﬁ;—processes is analogous
in its methodological development.

A subset of a facility's output can be denoted as follows:

Pj’ where the subscript j specifies the particular age, sex, and
disease characteristics of that subset. Thus, j = (1,. . . ,n) which

includes the ] possible combinations of the three characteristics

of interest. Total output can thus be specified as follows: P =

ZijPj, where Yj represents some non-specified weight of the import-

ance or value of each Pj of the total output,

In order to determine the subset outputs, i.e., each Pj, it is
necessary to disaggregate the other terms in equation (1). For
example, in order to determine the net output of the subset P;5, which
may reﬁresenc the output of successfully treated males, aged 0-5
years, who suffer from a respiratory disease, it is necessary to know
what proportion of the other variables, S, S, 34, and S, are males,
aged 0-5 years, suffering from a respiratory disease. In a general-

ized form, any ocutput subset can be determined by

(5) By = 53 = Sty 7 Say ~ Sy

The output subset for both treatment processes is similarly

defined by disaggregating the variables in equations (3) and (4) for




the outpatient and inpatient treatment processes respectively. Thus,
for any outpatient output subset Poj’
(6) Pog = 34 7 515 7 Sto3 ™ Suoy

and for any inpatient output subset Pij’

(7 Pi3 = S14 = Seqq ~ Sag ~ Suij

With the development of an age, sex, and disease-specific out-

put, it is useful to analyze health service facilities as multi-
product firms whose total cost function is not only related to the
total number of persons Successfully.treated (i.e., consistent with
a homogeneous output concept), but more importantly, to the output
mix, i.e., the proportion of total output represented by each output
subset. By using this approach, one can analyze the impact which
the following factors have on total cost: (1) different proportions
of output as defined by the patient characteristics of that output;
(2) differing proportions of ocutput from the two treatment processes
which may exist in the facility; and (3) different proportions of
persons who seek health services -- assuming there is no change in
the output mix in terms of treatment process proportion of total
output and patlent characteristics -- who are transferred, die, or
are unsuccessfully treated. By using such an output conceptualiza-
tion, it is also possible, from a planning perspective, to improve
upon present analyses of the effect on cost of poténtial policy
changes in the curative health services sector such as: (1) changes
in emphasis as between health center and hospital development; (2)
changes in government-voluntary institution relationships; (3) changes

in staffing patterns; and (4) changes in the availability of (a)




supporting diagnostic services, such as laboratory and radiographic

facilities, and (b) drugs. In the chapter which follows, the

analytical framework necessary to focus on the effects of output and

policy change on the cost of delivering curative health services is

developed.




Footnotes

It is significant that Rothenberg suggested in 1962 that increased
attention be given to improving upon the output concepts then in

use when analyzing health service systems. To date,this research
priority has generally received only cursory attention. See,
Rothenberg, J., "Agenda for Research in the Economics of Health",

in The Economics of Health and Medical Care, Proceedings of the
Conference on the Economics of Health and Medical Care, May 10-12,
1962, (Ann Arbor, Michigan: The University of Michigan, 1964) p. 314.

See Sullivan, D. F., Conceptual Problems in Developing an Index of
Health, National Center for Health Statistics, Series 2, No. 17,
Washington, D. C., 1966, for a discussion of the conceptualization
problems involved in (and a practical second-best method for)
developing such an index in one of the more economically developed
countries of the world.

The scope of this paper does not include a discussion on concept-
uvalization problems related to the definition of health. The World
Health Organization definition is admirable but unmanagable from a
- quantitative point of view. We concur with Wylie, M., "The Defini-
tion and Measurement of Health and Disease', Public Health Re-
ports, 85, 2 (February 1970), pp. 100-104, and Sullivan, D. F.,
op. cilt., that a more limited definition of health which focuses

on changes in mortality and morbidity, or on what may be termed
minimization of sickness episodes, i1s a positive first step in
developing more adequate indices.

See Boulding, K. E., "The Concept of Need for Healtﬁ Services,"
Milbank Memorial Fund Quarterly, 44, &4, Part 2 (October 1962),
pp. 202-224.

See King, M., editor, Medical Care in Developing Countries: A Primer
on the Medicine of Poverty and a Symposium from Makerere, London,
Oxford Univeristy Press, 1966, p. 1l:10a. King describes the con-
ceptual problem in the following way: it "is equivalent to a motor
manufacturer trying to maximize not his output of vehicles, but the
number of his workers and the size of his factory." It is unfor-
tunate that a subsequent study of the development of health services
in Malawi, he commits the mistake he earlier warned against by de-
fining objectives 1in terms of input measures.

See Feldstein, M., "Health Sector Planning in Developing Countries,”
Economica, New Series, 37, 146 (May 1970), pp. 139-163

and Weisbrod, B., Economics of Public Health: Measuring the Economic
Impact of Diseases, Philadelphia, University Press, 1968.

In addition to mortality and morbidity (in terms of a loss in the
ability to perform major activities such as work), Selma Mushkin

identifies another way in which sickness can effect labor pro-
ductivity. She describes it as debility —— the loss of productive




capacity to perform a major activity even though one is still
able to perform it. Unfortunately, the debility concept has
not been defined operationally nor have indices been developed
to measure its magnitude. See Mushkin, S. J., 'Health as an
Investment,"” Journal of Political Economy, 70, 5, Part 2
(October 1962), pp. 138-143,

See Barlow, R., The Economic Effects of Malaria Eradication,

Ann Arbor, Michigan School of Public Health, University of
Michigan 1968, and Coale, A., and Hoover, E., Population Growth
and Economic Development in Low Income Countries, Princeton,

New Jersey, Princeton University Press, 1958, as examples of
empirical studies using per capita income as the primary variable
of analysis.

I am aware that in some western countries, e.g., the U. S., a
great number of diagnostic services are provided by doctors ocut-
side the confines of such facilitiles, but for the purposes of
the present analysis, it is easy to conceive of an institutional
situation where all diagnostic services occur within the con-
fines of the hospital or health center framework. Alternatively,
one may view private doctors' offices as adjuncts to the rest of
the curative service framework.

For example, see Feldstein, M. S., Economic Analysis for Health
Service Efficiency: Econometric Studies of the British National
Health Service, Amsterdam, North-Holland Publishing Co., 1967;
Feldstein, P. J., An Empirical Investigation of the Marginmal

Cost of Hospital Services, Chicago, University of Chicago, 1961;
Lave, J., and Lave, L., "Hospital Cost.Functions,”" American
Economic Review, 60, 3 (June 1970), pp. 379-396; and

Ingbar, M. L., and Taylor, L. D., Hospital Costs in Massachusetts:
An Econmetric Study, Cambridge, Massachusetts, Harvard University
Press, 1968.

See Abel-Smith, B., Paying for Health Services, A Study of the
Costs and Sources of Finance in Six Countries, Public Health
Papers No. 17, Geneva, World Health Organization, 1963; Feld-
gtein, M. S., Economic Analysis for Health Service Efficiency:
Econometric Studies of the British National Health Service,
Amsterdam, North-Holland Publishing Co., 1967; Feldstein, J.,
Research on the Demand for Health Services, reprinted from
Milbank Memorial Fund Quarterly, 44, 3, Part 2 (July 1966),

by the Health Services Research Study Section of the United
States Public Health Services, 1966; King, M., op. cit.; New-
house, J. P., "Toward a Theory of Non-profit Institutions: An
Economic Model of a Hospital," American Economic Review,

60, 1 (March 1970), pp. 64-75; Health Planning: Problems of
Concept and Method, Washington, D. C., Pan American Health
Organization, Pan American Sanitary Bureau, Regional Office of
the World Health Organization, April 1965 (scientific publication
No. 111); and Statistics of Health Services and of their Activities,
Thirteenth tReport of the WHO Expert Committee on Health Sta-
tisties, Geneva, World Health Organigation, 1969 (Technical
Report Series No. 429).




This is not meant to imply that all such applications are not
useful for developing a better understanding of certain aspects
of the economics of hospitals.

Feldstein, M. S., Economic Analysis for Health Service Efficiency:
Econometric Studies of the British National Health Service., Am-
sterdam, North-Holland Publishing Co., 1967. The output mix
concept was introduced into the literature at this same time by

P. D. Bonnet, "Increased Production and Better Utilization", Re-
port of the National Conference on Medical Costs, June 27- 28

1967, U. S. Department of Health, Education and Welfare, Wash—
ington, D. C., 1969,

I am aware that some illnesses may not be thought of as '"real”,
but demands are placed on the service system irrespective of the
scientific reality of some conditions.

See Donabedian, A., "Evaluating the Quality of Medical Care",

in Shulberg, H. C.; Sheldon, A.; and Baker, F., eds., Program
Evaluation in the Health Fields, New York, Behavioral Publica-
tions, 1959, pp. 214 and 215 for a similar point of view. The
essence of Donabedian's view is as follows. "Greater neutrality
and detachment are needed in studies of quality. More often

one needs to ask, 'What goes on here?' rather.than, 'What is
wrong; and how can it be made better?' ....Emphasis must be
shifted from preoccupation with evaluating quality to concentra-
tion on understanding the medical care process itself".

For certain analytical purposes, however, it wmay be useful to
include them in the analysis as a specific group, to be included
in a final net transfers figure.

The major activities concept has been developed by the National
Center for Health Statistics for the United States National
Health Survey. It can be operationally defined for any society
to conform to the social and cultural roles expected of each
age and sex group. The concept does not specify a minimum level
of role performance, nor, if the activity is basically an econ-
omlc one, does it specify a minimum productivity performance.
Thus the concept as presently defined and as it is used in the
present research, is related solely to a morbidity measure,
rather than to a measure combining morbidity and debility. See
footnote 6.

This argument does not imply that certain persons, as a result
of a poor initial prognosis or any other reason, should be
denied health services; they are unfortunate, as determined by
the technical capabilities of the given set of health services.
However, if the age, sex and disease specific rate of occurance
1s known and monitored over time by staff involved in the de-
livery of health services, perhaps incentives -- internal or
otherwise -- would develop to initiate a reduction in such rates.
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CHAPTER FOUR

In Chapter Three, the production process of a health facility was
discussed in order to focus on the concept of output for the health
service industry; this chapter will explore the relationship between
outputs, inputs, and services which exist in the health service firms
of Uganda. At the present time little empirical or theoretical work
has been conducted on these basic relationships to improve the under-
standing of how this service system operates. Without this basic know-
ledge, attempts at planning the future development of the health services -
in light of the government's recently announced rural development
strategy - or analyses of potential health policy changes will be
csnducted on an ad hoc basis.

Thus, the objectives for this chapter are (a) to develop a theo-

retical framework which will enable health and economic planners to
understand the relationships between the inputs and outputs of the
curative health service system and (b) to develop the theoretical

framework which will encourage health planners to consider changes in

population growth, disease mix, and the rate of economic growth as they
evaluate the short and long run effects of health policy. 1In the next
chapter empirical investigations are conducted which use the method-

ology developed in this chapter.

Statement of the Problem and a Consideration of
Alternative Methodologies

In order to improve the understanding of the relationship between
the output produced and the resources used in providing health

services, it is useful to analyze the production processes which are
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found in differing health service firms. An introduction to this

analysis is found in the previous chapter and these relationships are

formalized later in this chapter.

Given that the production relationships existing in Uganda's
health service system can be adequately described, the theoretical
development turns to an exploration of potential performance indicators
which can be used by soclety to determine the efficacy of alternative
institutional mechanisms which provide health services. Assuming that
certain economic and curative health policies have been and will be
implemented in the country, the analysis then turns to exploring the
output and cost implications of these policies. The analytical frame-
work is specified such that the implications can be made explicit for
a ten year planning horizon.

The relevant question to raise at this point is, given the problem
objectives formulated above, what are the potential methodological
frameworks which can be employed and which is the most efficient? Al-
though the question posed above can be formulated as a fairly standarq
production problem faced by the optimizing firm or industry, the fact
that (a) the problem is complicated by the multi-product nature of

health services firm and (b) the exercise has a raison détre in terms

of improving the managerial and planning capacity of the Ministry of
Heglth and other health sector decision makers, it is useful to ex-
plore a methodology appropriate for the attainment of such objectives.
Therefore, instead of employing the analytical framework based on
wsual theoretical and mathematical assumptions such as (1) continuous

and differentiable and (2) convexity, which was done by Pfouts1 and




further explored by Weil? for a multi-product firm, the application of

programming methodologles is more appropriate.3

In recent years a body of literature has developed in which
the problems of resource alleocation in the health care sector has be-
come subject to increasing analysis. The techniques of linear pro-
gramming, operation, research, and systems analysi; havé Leen increas-
ingly used to conduct such r:!.nalyses.[l Although it is argued in Chapter
Three that most analyses of health services conducted in the past have
not adequately specified the output of curative health services, and
as alresult have not adequately specified the objective function of

health services, the formulation of the resource allocation problem

in a programming'framework has assisted in developing a better under-

standing of some of the production relationships existing in different
types of organizations used in the provision of health gervices. By
respecifying the objective function in a more appropriate mamner for
use in linear programming analyses of the health service system, 1t is
envisioned that the problems of previous studies which have employed
programming techniques can be overcome, thﬁs enabling such techniques
to be profitably employed.

After an initial section of the chapter in which the formal pro-
duction relationships found in Uganda's three main types of curative
health service firms - the hospital, the health center, and the sub-
dispensary - are schematically developed, the analysis turms to
developing a linear programming framework for use in analyzing the
curative health service system. In the first instance, the production

activities and constraints are described, after ﬁhich, a detailed




statement explores alternative 6bject1ves which may be used in develop-

ing a maximand for the model. The model is then specified in such a
way that it incorporates both the importance of quality of the health
services in the objective function,.as well as the cost of providing
the services for purposes of managerial control and planning. Finally,
the model is respecified in order to analyze some of the important
factors affecting the health service system over time. In this context,

the use of such techniques as recursive and parametric linear program

ming can be employed as a "...useful tool for both descriptive and

predictive inquiry". 3

Production Process of the Health Service System

As noted in the previous chapter, the production of curative
health services in all facilities can be viewed as a process consist-
ing of two phases: the diagnostic phase and the treatment phase.
Resources (denoted v,, where r=(1,...,m)) such as medical personnel
and supplies are allocated between these two phases of the production
process.

Within each phase of the production process, a set of services is
provided to a certain proportion of the total number of persons demand-
ing curative service. In the rural facilities (Figures 4.1 and 4.2),
the only service provided in the diagnostic phase is the diagnostic
consultation by trained auxiliary personmnel (nmedical assistants). This
diagnostic service has the following components:

(a) discussion related to the patient's medical history;

(b) notation of primary symptoms;

(c) a decision to treat at the local facility; and if treatment
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is to occcur,

(d) a declsion concerning the amount and type of treatment
services.

In both government and mission hospitals, the diagnostic phase
is not only characterized by the diagnostic services performed by
auxiliary (mon-professional) manpower, but also includes supporting
services: profeésional diagnostic, laboratory, and radiographic ser-

vices. As noted in Figure 4.3, all persons demanding curative service

at a hospital first receive diagnostic services from trained auxiliary

personnel. The auxiliary then must decide whether to use one or more
supporting services. If the patient receives laboratory or radiographic
gservices, he returns to the diagnostician who requested such services.
Upon completion of the diagnosis, a decision 1s made whether to treat,
and, 1f it is to treat, then the appropriate set of treatments is
determined.

In the treatment phase, services are designed to restore health
or minimize the effect of the illness episode. The demands placed
upon the various treatment services avallable at the health facility
are determined by the diagnostician. As a result of training and
practice, medical personnel--both professional and auxiliary--have
developed a standardized set of treatments for given diagnoses.7
In the Figures 4.1, 4.2, and 4.3, however, a specific set of treat-
ment services for a given disease has not been specified; the range
of the important treatment services is noted, and the direction of
flow indicates that a person may receive any one or all of these
services in a variety of sequences (depending upon decisions made by

the diagnostician) while in the treatment phase.
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The diagnostician in hospitals and larger rural units has one
additional decision to make; he must determine whether to treat the
individual on an inpatient or outpatient basis. If he decides to
admit the individual for inpatient treatment, two additional treat-
ment services are provided: (a) a composite nursing, bed, and custodial
service, and (b) food services. (In addition to these services, there
is a separate maternity service).

Upon receipt of the prescribed treatment services, the patient
leaves the health service system. After passage of a normal recovery
period, the output of the system can be determined: some individuals
respond to treatment and recover, while others, for a variety of reasons
(discussed in Chapter Three) do not recover. Exit from the system for
each firm type is shown in each figure; each type of exit is specified
as some proportion of the total number entering the system.

In each of the three figures, transportation to amother health
facility (necessitated by a diagnostician's decision not to treat an
individual at the given facility) is shown as a supportinpg service.8
The availability of this particular service, however, is subject to
substantial variability throughout the country. All government

hospitals have one or more ambulances which are used to transport

patients from one facility to another; in addition, each district has

one or more ambulances, the number depending primarily on the dis-
tricts' budget constraints. Where a district has more than one ambul-
ance, some are usually stationed at gpecific rural units. Where
government ambulance transport is not available or cannot be relied
upon, use is made of private transport (busses or taxis) which operate

throughout the country.




Linear Programming Model

Assumptions

Before analyzing Uganda's health service system in the context
of a linear programming model, it is important to discuss two central
assumptions - linearity and certainty - which underlie this method-
ology. The assumption of linearity is particularly imbortant, as it
implies a production process characterized by constant returns to scale.
It is assumed here that constant returns to scale are realized by each
majdr firm type over the relevant range of product:ion.9 The assumption
of linearity also requires that constraint relationships be expressed
in a linear manner (or at least that linear approximation procedures
be used) and that there be some approximation of reality.

The second assumption, certainty, requires that the values of
parameters such as prices are known and do not vary. This assumption
is important for determining a particular solution to a prpblem. The
assumption can be relaxed, however, by using parametric programming
or an other nonlinear programming technique to analyze consequences
of changes in important policy parameters. Although no real world
system completely conforms to the two assumptions of the linear model,
it provides a convenient framework for understanding some of the im-
portant production relationships of health services and highlights

sonme of the policy issues which must be confronted in the years ahead.

Constraints Related to the Production Process
Over any time period, a certain number of persons demand services
from a given health service firm i, 1=(l,..., 0. As noted in Chapter

Three, these persons, P, can be subdivided into subsets according to
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age, sex and disease, denoted hy the subscript j. (Eachijsﬂ subset
of P is specified as pj.) Bach firm can then be viewed as engaging
in the production of j curative activities, j=(1,...,n), where the

intensity of each activity is measured in terms of thousands of suc-
cessfully treated persons who have received health services at that

firm.10

In order to operate any set of health services for the production
of § activities, each firm requires a set of inputs, r. In the short
run, (e.g., a year) some inputs, such as trained medical manpower and
buildings to house the firm's operations, aée limited and cannot be
increased by increased expenditure (i.e., the short run supply function
ig inelastic). Other inputs, such as drugs and equipment, can be
increased by increased expenditure to the point where the relevant
budget constraint (central government, local government, or mission)
limits the procurement of these inputs. Thus, for any given firm 1
in the health service system, there exists some maximum quantity of
each input vy, r=(1,...,m) available for the production of a set of
health services k, k=(1,...,|) leading to the successful treatment of
persons demanding medical care. One subset of elements in the input

vector is comprised of persons initially demanding service...,l.e.,

*
S where s=zjsj. Thus, for V (vector of inputs with m elements), the

first set of elements V1=(1,...,(nrn)), comprise the service providing
inputs: i.e., medical persomnel, drugs, equipment, etc. The second
set of elements, V2=§=((mr(n-1)),.,.,m), represents the number of each
j type person demanding curative health care.

For a given firm i, some quantity of the rth input is required to




provide one unit of curative service k. This quantity is denoted mgy.
In order to operate each ] activity at unit intensity (i.e., 1,000 |
persons with the set of characteristics successfully treated) in firm
i, some quantity (defined in units of service) of service k is required.
This quantity 1s specified Ckye Each.ckj reflects present medical

knowledge about the diagnostic and treatment services required for the

successful treatment of each j activity.

In the case of the multi-product health service firm, where each
output may require a different definition of the term "one unit of
service k" and where the specified service (as in the case of drugs)
is an amalgamation of related services, it may be required that the
concept of one unit of service for each k service be standardized in
terms of one of the ] activities. For example, in the case of diag-
nostic service, one unit of service can be defined as the amount of
a diagnostician's time required to diagnose a case of clinical malaria;
in the case of a heterogenéous service such as drugs, however, there
are at least two possible methods for dealing with the situation: (a)
divide the heterogeneous service into homogeneous sub-sets, such as
by detailed drug type and strength, or (b) homogenize the service
by the use of prices and weights, and standardize the unit of service
according to one of the j output activities. The standardized unit
of service is specified operationally in the next chapter for each
gservice.

Finally, for any firm 1, ary 1s the amount of input r required
to operate activity j at unit intensity. The magnitude of each ary,

is thus determined as follows:




(1) 3rj = Ik mex oy
In the production of the j éctivities, the health service firm can use
any one or all of the r inputs to the point where it has exhausted the

maximum avallable quantity of that input. This relationship is formally
expressed in the following way:
{2) Zj ary Py < vy

or, using matrix notation,

ab < §

where $ = vector of elements v,
; " vector of elements pj,'and
A = matrix of elements ary-

For the second set of elements of vector ¢=§=(m—(n—1),...,m) which
can also be more convenlently specified §=(1,...,n), the available
quantity of each j type person must be exhausted in the production
process. This requirement formalizes the situation in Uganda in
which all persons demanding medical care are provided with some ser-

11

vice. Equation (2) can be rewritten to account for such a require-

ment as follows:

(2a) Iy 8ry Py < vy and where r=(1,...,(mnn)) and m>n,

(2b) Ej ary Pj -V where r=((m~(n-1)),...,m).

Equation t2b) can be simplified by splitting the input vector 5
into its 2 component parts. It was shown above that the second set
of elements in vector ¥ can be respecified as § which is comprised of
n elements. Therefore, it is possible to rewrite (2b) as follows:
(2¢) Ly ary Py = 8y where j=(1,...,n) and where the elements

8=V for every r=({m-(n-1)),...,m).




Significance of the Technical Coefficients ary of the
Second Set of Elements of the ¥ Vector

The arj's in equation (2b) and (2¢) are significant in that they
represent a technical relationship between successfully treated persons
and the total number of persons initially demanding service. Using
the formulation of (2c), each arj represents the inverse of the propor-
tion that each py is of the corresponding sj, such that -1 o gj_,

arj
where j=(1,...,n} and where %i = the rate of successful treatment.l2
h|

Those persons who exit from the system prior to (or without) being

successfully treated, comprise a proportion of p; equal to a,s ~-1.
3 rj

This group of unsuccessfully treated persons for any activity j, l—arj,

can be disaggregated into its component parts: (a) Iy - the number of
persons transferred to another health services firm for treatment, (b)
Uj - the number of persons unsuccessfully treated,13 and (c) Dj - the

number of persons who die in the process of treatment. Thus,

arg - 1=51 1 o Tyt
Py ﬁj '

Since the py are, in practice, not readily observable, it is useful

to specify the arj's in terms of other variables. With a little

algebraic manipulation, it can be seen that:

(4) arj = 51
&~ (T;H0,4D,).

's, Iﬁ's and Dj‘s are readily observable from data available at

The Sj

each health facility, and an estimate of Uj can be derived from patient

follow up studies.la

The production constraints for the health service system as a

whole, i.e., all i firms or production units, can be written as in




equation (2).1° The summation of firms will take the following form:1®
i firms (1,...,0),
i = (1,...,h) where i<h = hospitals,

¢(th + 1,...,q), where h<i<q = rural units with inpatient
treatment services, and

(@ +1,...,0), where q<i<o = rural units with no inpatient
treatment services,
Objective Function of the Health Service System
In order to evaluate the performance of any organization or activity
of society, criteria for evaluation must be established. In the case
of business organizations, the criterion most often used is profit per-
formance. Thus, in most economic models, profit maximization (or cost
minimization) has been incorporated into the objective function for
performance evaluation. From an economic point of view, the use of
such a uni-dimensional objective function provides a powerful tool for
analyzing the economic consequences of various strategies of operation.
Optimally, it would be useful to specify a similar objective
function for evaluating the health service system in Uganda, where
the objective could be specified in terms of maximlzing net benefits

asgociated with the output of health services, or in terms of maximiz-

ing the rate of economic growth measured by GDP or GDP per capita.l7

Feldstein recently specified an objective function for the allocation

of scarce resources in the health sector, particularly among disease-
specific control programs as a maximization of benefits derived

from (a) reduced mortality, (b) reduced morbidity, and (c) reduced
economic loss resulting from (a) and (b). 18 By including

moxe than one item in his objective function, Feldstein allows




for the fact tha; health services are not provided gsolely on economic
gr;unds, although he translates the benefits of the reduced mortality
and morﬁidity into a single economic measure in this third 1tem. 19
Unfortunately, detailed epidemiological data (such as age and disease
specific mortality and morbidity rates, by type of treatment) are not
readily available in Uganda or in many other less developed countries.
In addition, detailed information on (1) empioyment and earnings, (2)
labor force participation rates, and (3) physical capacity impairment
which are comparable across disease groups is difficult to acquire in
most less developed countries. Thus, it is not yet possible to develop
indices which can monitor changes in future income streams.

It is even more difficult to conceptualize the potential eccnomic
benefits derived from the provision of curative.(rather than preventive)
services. Theoretically, administration of an appropriate set of cura-
tive services to an individual suffering from a particular illness
should reduce the length of the illness episode and the probability of

death caused by the illness; subsequent debilitating effects of an

illness episode would also, in theory, be reduced by the administration

of curative services.?® g 4 practical matter, however, there is no
epidemiological data to support the eiistence of the relationships as
postulated. Until additional research is conducted on.the effects of
health services on economic development, particularly in regard to
developing sensitive measures of economic activity in rural areas,21
specification of the objective function of health services in terms

of maximizing a set of economic benefits or in terms of their contribu-

tion to economiec growth is not realistic.




Inability to specify the objective function in terms of the net
contribution of curative health services to economic growth, however,
does not diminish the necessity for evaluating the performancé of the
health service system. During the last five years, several statements

have been made by Ugandan officials indicatiﬁg a variety of objectives

for the health sector. These objectives as related to curative ser-

vices are:

(a) equality of access to health fac%%ities, a medical unit
in every sub-county (gombolola); .

(b) minimization of costs;23

(¢) expansion of facilities;za

(d) reduction of uncertainty, inconvenience, and misery re-
‘sulting from inadequate health facilities; (a quality
maximization goal is implied in this objective);25

(e) equalization of the delivery of medical care, i.e., a
balanced expansion of all factors of production;26

(f) equalization of per capita expenditures, (and, implicitly,
resource distribution) on health between districts.

These six objectives can be restated in broad goals for the curative
health service system: (a) equity of access to facilities and equality
of geographic distribution of expenditures; (b) quality care; (c) cost
minimization; and (d) system expansion. Two other policies underlie
the curative health service system; (a) all persons are provided at
least some service upon demand, and (b) no fee is charged for medical
services at government facilities, except for extra amenities.28

At any given point in time, where investment decisions are not
being considered, objectives for performance evaluation of Uganda's
health service system can be reduced to quality of care and cost

minimization. Over time, however, the two other objectives, equity




and expansion (whichjare affected by investment decisions) must also be
considered, particularly in light of thelr potential impact on the
objectives of quality and cost minimization. By specifying the object—
ive function in terms of these items and related constraints, the linear
programming model of the health serQices system 1s complete for any-
time period t.

If we follow M. Feldstein's lead 29 and specify the budget as

one of the production constraint variables for every firm in the cura-

tive health service system;30 then part of the incentive to minimize
costs in any firm in the industry is reduced, given a constant product-
ion téchnology. The incentive for any firm to minimize treatment costs
manifests itself only when the number of persons demanding service is
so large that there is a high possibility of exhausting the supply of
certaiﬁ important treatment items such as drugs (e.g., pénicillin or
chloroquine) or diagnostic time (which usually manifests itself in the
length of the que). Although the potential for cost minimization across
firm types at any point in time is constrained by the administrative
structure of the health service system in Uganda, it can be assumed
that the budget for each firm in any given year encompasses the cost
minimizing objective. Over time, this objective manifests itself im
the develbpment of expansion strategies and in the extent to which the
two basic levels of governmental administration {national and district)
cooperate.3l This cooperation can be measured by the extent of (a)
intergovernmental financial flows, (b) staff secondment, (c) priorities
for competing health manpower.training programs, and (d) the relative

rates of expansion of different types of health services firms, i.e.,




health centers visa vie hospitals.

The objective function for any firm i in time period t, thus, can
be stated in terms of the quality objectiye, with the other items enter-
ing the situation over time or as comnstraints on the maximization of
the rate of successful treatment.

Specification of 'the Qualitx Objective

There are ét least three ways in which the objective function can

be specified in terms of quality. If the objective within each health

facility is to maximize the rate of successful treatment, it is neces-

sary for policy-makers to decide whether the rate to be maximized is

(a) the aggregate rate of successful treatment for the entire output

set, (b) the rate of successful treatment of every Jth type of disease,

or (c) an equal rate of successful treatment for each jth type of output.

The first possibility implies a bias toward diseases which are
most common, where medical technology is available to provide ready
cures. Such an objective would likely encourage health service per-
sonnel to reduce the number of persons who attend having diseases which
are more difficult to diagnose or which require lengthy treatment or
expensive inputs.

The second possibility implies an incentive to diagnose and treat
each person demanding service with great care - the individualistic
approach to medicine. 1In this case, there would likely develop a pre-
ference to send persons to more sophigticated facilities 1if there is a
possibility that the person cannot recelve appropriate gervices at the
initial facility. Difficult cases, as perceived by those responsible
for treatment, could well be discouraged from seeking modern medical

treatment at government facilities.




The first two possibilities, however, are mitigated by the require-
ment that all demanders of curative care receive some service. Also,
any desire to discourage people from attending is likely lessened by
the followiné factors: (a) interpersonal equity, i.e., political and

humanitarian consideration, (b) lack of options for alternative modern

medical treatment (this situation pertains in certain areas of the

country), and (c) other medical and public health goals, which aim at

reducing the incldence of disease.

The third possibility, an equal rate of success applied to all
j activities, also has some problems. The main difficulty is that
medical technology has not developed treatments which have a high prob-
abllity of cure for some diseases as cancer or cardiovascular disease
or in some infectious and parasitic diseases, such as bilharziocsia or
cholera.32 This is opposed to the situation of some uncomplicated cases,
such as conjunctivitis or minor infections, where certain available
medications can quickly and effectively treat the disease such that
there 1s a high medical probability of success.

An alternative strategy implying a quality objective 1s that
which maximizes the total npmber of successfully treated patients,
glven the vector of initial demanders. This strategy not only in-
corporates the quality variable (rate of successful treatment) but does
so by maximizing output. By couching the objective function in this
manner, the quality variable maximized is an overall rate of successful
treatment which may differ across firms, depending on the age, sex and
disease characteristics of the initial demanders of service. This

approach to the quality objective is consistent with the rationale




presented in Chapter Three (for providing curative health services)
which focussed on a conceptualization of human capital stock.

Unfortunately, the implied quality variable maximized suffers
from the bias leveled at the first possihility discussed above, namely
that "easy to cure" diseases are favored over others. However, the
factors enunciated above which mitigate against that bias can be ex-
plicitly incorporated as constraints into thé model. In addition, the
rate of transfer for particular disease, age, and sex subsets of initial
demﬁnders from rural health facilities to hospitals can be monitored
in order to determine the extent to which quality medical care is be-
ing provided to all service demanders. Also, the objective of output
maximization provides an incentive for the staff to provide high
quality care in order to continue to attract large numbers of initial
service demanders. Finally, if the personal characteristics of the
vector of initial service demanders and successfully treated patients
change in any significant way, particularly in terms of significant
deviations from epidemiological research findi;gs about disease specific
Incidence rates, then modifications must be made in terms of imposing
minimm service targets to specific populations.

Where the objective function 1is consistent with output maximiza-
tion, the objective of the curative health services industry is to
maximize the value Z for any time period t, where Z = Z(;). In linear
form, the function can bé stated as follows:

(5) maxZ=ijj=§,

When specified in this manner, each jth activity is valued equally

in the objective function.33 However, we know from the above discussion




X hk. .
that S<AP for elements j,j=(1,...,n). Thus, for a given vector of j
types of persons demanding health services, the output vector B is
determined by the vector of individual rates of successful treatment

for every jth patient category. When the objective function is re-

specified as follows,
: *
(6) Max5=%

A

it can be seen that the values of the individual rates of successful
treatment which comprises the elements of vector K act as a set of
weights which manifest themselves as a result of (a) past and present
decisions as to resource allocation in the health field, and (b) past

~ and present medical technology, embodied in the equipment and facilit-
ies presently available and in the medical knowledge of the present
supply of medical manpower.

Individual rates of successful treatment may be changed by admin-
istrative and medical decisions related to resource allocation. Pre-
sumably with more intensive application of resources or a greater
range of services available, in addition to increased use of auxiliary
services in thé diagnostic phase (e.g., laboratory services), the
rates are manipulable, given appropriate changes in medical policy.
Most chﬁnges in policy, however, are not without corresponding in-
creases in tétal cost. Therefore, change in any given aj has an
implicit price, i.e., the marginal cost of a change in quality as

measured by the rate of successful treatment.

Graphic Example oﬁvthe Analysis

The implications of the above analysis can be made clearer by




turning to the three quadrant diagram 4.4. In order to present the
analysis in diagramatic form, it is necessary to make several simplify-
ing assumptions. First, one can either view the output P in quadrants
(1) and (2) as a homogeneous output, such as the total number of suc-
cessfully treated patients (disregarding for the present the disease
mix and other distingishing personal characteristics), or as one of
the elements of the activity vector Py» holding the other n-1 activity
elements constant. For purposes of exposition, let us assume the
former, that P is a homogeneous output. Secondly, it is necessary to
assume that those who initially demand service comprigse a homogeneous
input denoted §4+ This simplification is synonymous with the assump-
tion made above for output. Although the immediate analysis is couched
in terms of an individual health services firm, industry-wide implica-
tions of the analysis are discussed.

In quadrant (1), an assumed production relationship between out-

puts P and the health service producing inputs vy 1s shown for a given

34

health service firm operating with a given medical technology, ey

If an improvement in medical technology occurs, e.g., to ey, such that
€1 > e,, then the production relationship showm in quadrant (1) would
" shift up to the locus denoted e;.

Turning to the quadrant (3), a set of alternative relationships

between the service providing inputs vy and the initial service de-

manders Sj is shown. For illustrative purposes, three relationships

are included where (;5)0 > (2531 > (35)2. The ratio of the two
] °1 °1

inputs v, and SJ is constant along the entire ray. If, during any

glven time period t, where the level of Vr 1s fixed at (vi),, the




vy - service producing inputs .

2
(given e,)

BJ - initial service demanders

("_r)

- iven e_ )
- 8y 2 2 S °

3

Figure 4.4: RelationshipBetween Output and Quality in the Production of
Health Services
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number of initial demanders of lealth services increases from value
(Sj)o to (Sj)l, (shown in quadrant (3)), the ratio between the two inputs
falls and one moves to a lower ray, say from x, to «j.

Given the production function relationship in quadrant (1) and the
value of vy = (vp)p, output can be determined such that P=P,. Transfer-
ring the value P, and (sj)0 to quadrant (2), it is possible to specify
the relationship between initial demanders and total output.

Glven the production function e,, a relationship between output P

and initial demanders 84 can be developed for each ray in quadrant (3).

This relationship is developed in quadrant (2) with the 5 reflecting

a constant ratio between v, and S4- The 45° line in quadrant (2) imposes
an upper constraint on the feasible relationships due to the fact that
output P cannot be greater than initial demanders sj{ This constraint

in turn imposes a constraint on the feasible rays in quadrant (3). The
constraint ray in quadrant (3) 1s also dependent on the given production

function. If, for example, the production function shifts up to e as

a result of improved medical technology, the maximum feasible ratio

Vr/Sj must fall; for any other ratio of vy and 85 not subject to the

constraint, the rays in quadrant (2) consistent with a given ratio of

the two inputs in quadrant (3) would rise.

Let us turn to the implications of this analytical framework in
determining the firm's level of output and quality. Assume the budget-
ary process has established a budget constraint for the firm at level
(Vr)o. If the number of initial demanders at the start of period t is
(Sj)l, the ratio of v, and sy = ocy. Output level P, is determined by

the production function and 1s transferred to quadrant (2). As noted




in quadrant (2), output Po 1s less than the total number of initial

demanders (Sj)l. At (sj)l, P, is equal to the distance AF, which is

o

some proportion of BF (BF equals the number of initial demanders):

the rate of successful treatment (the measure of quality), is thus

equal to the ratio AF/BF. If during the course of period t, there

is an increase in the number of persons attending the facility, for
example, to (Sj)z (and assuming no increase occurs in the availabllity
of service providing resources (Vr)o)’ the ratio of V. to Sj must fall

to ray« in quadrant (3), which indicates a spreading of the service-

providing resources over a larger number of initial demanders. When
this increase in 8y is reflected in quadrant (2), the relationships
between output and initial demanders has shifted from point A to point

C. At point C, total output has remained constant, CG = AF, whereas

the number of initial demanders has increased PG > BF, such that the

rate of successful treatment a, has fallen;

4, > a9 where,

Assuming no upward shift in the production function e,, improve-
ment in quality can occur only through an increase in the ratio of
productive service imputs v, to initial demanders sj. This can occur
by (a) increasing v, holding sy constant (for example, at level

(Sj)l)’ (b) reducing the level of initial demanders, for example,

from (Sj}z to (Sjll, holding v, constant at (yr)o; or (c) by some

combination of changes in v,

or sj, such that «, < =« % where %y =




1

(Xr‘) and = 1 = (vr
8572 2 ;} 53 Which is some ray from the origin with a slope

greater than «,.

If output maximization as well as quality maintenance is an

objective, then at least two of the possibilities discussed above are

not feasible, assuming constant technology. Output maximization is
realized only where vy increases from an initial point, say (vr)o, given
the productioﬁ function e,- Thus (b) and any combination in (c) above,
where v . declines, are not feasible, if output is to be maximized.

In the case where the number of initial demanders 8y remain con-
stant throughout a given period t (for example, at level (SJ)Z)’ how-
ever, it can be shown that the tﬁo objectives of quality and output
maximization are complementary. For example, assuming an initial

budget constraint (Vr)o and production function e . the initial level

0’
of output is P_, such that point C in quadrant (2) represents the

initial position with a rate of successful treatment a, = %%_ If
additional resources enter the firm or health service system, such
that v_ riges to (vr)l, output will rise to P,. Output P; can also
be attained with an increase in inputs v, from (vr)o to (vr)2 < (vr)l’
with a concommitant increase in medical technology to ey . Regardless
of the method of output increase fromP, to P; the quality of the

medical care also increases from a; = %g to ag = EE’ where EG > CG,
DG

such that ag > a,,

A Summary of the Quality Specification in the Objective Function

The problem facing the curative health service system during any
*
*
given time period t is to Max Z=P = %u subject to the constraints,
A




*
{(a) AP<§

(b) every element V. > o, Py > o, where

technological matrix and,

A=
%
A=

a diagonal submatrix of the A matrix and is comprised of
elements 8ry» which are the inverse of the.rate of successful
treatment. '

For humanitarian and equity reasons, a minimum value restriction must

be imposed on rates of successful treatment such that

g%; > o0, where r={{m-(n~-1)),...,m).

In the graphical analysis above, the quality variablé - rate of
successful treatment - was discussed as an endogenous function of the
ratio of the two parts of the input vector 6: (1) that part comprised
of service - providing inputs V., r < (mn), and (2) that part com-
prised of initial demanders JE r=((m-(n-1)),...,m). It was shown that
quality is also dependent upon the level of medical technolbgy e, under-
lying the production function. Taking the later consideration into

account, the functional relationship can be formally stated, such that

within any given facility i, the rate of successful treatment, 3%53 is
a function of (:_;) and e, such that

1
) -a‘i_j':a (C;%). e).

In order to obtain an aggregate measure;of the quality of activity j

for all 1 firms, the aij's can be summed and each weighted by the ith

firm's proportion of total output of activity j, Pyye Thus,

8 =z, (P
(8) a, 1 (Fii) agy-
To conclude, it is possible to determine the value of the output

vector 5 for Uganda's health service system, given (a) the existing

structure of health service firms, (b) a constant medical technology,




and (c) knowledge of the elements of the technological matrix A.

Cost of Curative Health Services
In any firm 1, the total cost of production of the ocutput vector
; can be determined fram the production relationship specified in the
previous seﬁtion. Thus, the total cost of the ith gionts output vector

C; may be specified as follows:

_(m=n)
& “e=r v vy
r=1
where W, equals the price or wage of the rth input. (For r=((m(n-1)),

car,m), W, = 0.) For the hospital subsector,

h
CONNA S O

i=1 r=1 roric

Similarly for the other two sub-sectors,
q (m-h)

(9b c, = I Iow, v,
) R s

for rural units with inpatient services and

(9¢) g (m-n)
9¢c I w, vV
{=qtl =1 T 1
for rural units with no inpatient services.
To estimate the total cost for any given activity j in firm i,

the total cost of firm C; must be allocated among the several activit-

ies. The process of allocating costs, however, is facllitated when the

elements (arj) of the technological matrix A are known. Assuming for

the moment that the elements are known, the total cost of operating

the 1R activity in firm i can be specified as follows:

(m-n)

13 T ril 8ry1 Yr Veq-

(10) C




Total cost of operating the jth activity in the system as a whole may

be specified:

(m-n}

(11) C., =%, C,, =
] 1013 =5 Be41 Yr Vri-

It is important to note that the specification of the total cost

of operating the jth activity in equation (11) includes the costs of

the persons who, for reasons mentioned above, are not treated success-—

fully. This is because every arj,.where r < {(mn), reflects the usage
of inputs in operating activity j at unit intensity. Where the rate

of successful treatment —1_ = %T, where r={(m (0~-1)),...,m), is less
]

a,_.j B

than 1, C%E < 1), some service-providing resource v, will be used in

providing one or more curative services to those unsuccessfully

treated.

Dynamic Factors Affecting the Model

An objective of this research is to develop an appropriate method-
ology for estimating future trends in total cost of the curative health
service system. The methodology must incorporate the impact of factors
such as (a) population growth, (b) changes in income, (c) changes in
idput prices, (d) changes in quality standards, (e) shifts in the
health services facilities mix, (which includes both shifts in the mix
of government units between hospitals and non-hospital unité, as well
as the mix of government units and mission units), (f) changes in the
disease mix of initial demanders, (g) changes in the total number of
health facilities and (h) increased usage'of existing facilities.

The impact of decisions by the Ministry of Health have long-term

affects, and once decisions are made relative to facility expansion,




health manpower training programs, relationships with voluntary units,
and standards of care, the cost implications manifest themselves in
subsequent periods. Only under conditions of extreme financial crisis

(resulting, for example, from a major crop failure}, would the govern-

ment seriously consider the possibility of decreasing its commitment

to health service provision.

In the static model developed above, gﬁe primary endogeneous
variables are (a) the output vector ; and (b) total cost C. Given
‘the output vector ;, the elements of the technological matrix arys
and the inpat price vector w,, the cost of the curative services can
be determined. However, once dynamic considerations are introduced,
it cannot be assumed that exogenéous variables, such as (a) service

providing inputs (v,, r < (mn)) and (b) initial demanders Bj’ remain

constant. In addition, if the possibility exists for some substitut-

ability between one or more of the v, inputs as a result of relative

input price changes or changes in medical technology, the elements of

the technological matrix arj will change as a result of the impact of

the change on the technological elements u, and Cly

During each time period t, the problem can be reformulated as
follows for the health service system as a whole:
*
(12) Max Z = P(t)

subject to the constraints
* *
A(t) P(t) <V(t)
where V_(t)> o; pj(t) > o; and arj(t)=§rj(t), where {— 1 -}>0,
qr3(t)

when r=((m-(n-1)},...,m) and 1 is a target rate of successful treatment.
a
ri(t)

Given the solution of the problem for time t, the matrix of arj's
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and the vector of V. can be used to determine the total cost at time

t of each activity j as well as the total cost for the entire cura-

" tive health service system. Thua, the total cost of activity j,
(m-n)
(13) Ci(e) = ¢ t
1(t) el arj(t)wr( yv_(t)
and total cost

‘ (m=n)
(14) c(t) 2384 (e} = Zy ri:l. 3 (t) wp (£} ve(t).

If the planning horizon extends beyond the single period t, it
is important to determine whether the desired objectives afe to be
attained by the end of the planning horizon or whether the time path
of attainment is an important component of the objectives. In some
clrcumstances the two perspectives may be synonymous with respect
to the end result, but such is not necessarily the case.36 This
problem is particularly critical in the development of a consistent
health policy which takes into consideration the integration of pre-
ventive and curative services.

Given that a primary economic rationale for providing curative
health services is to maintain the existing stock of human capital
(see Chapter Three), it can be argued that a strategy which seeks
to maximize output during each sub-period will maximize the stock
of human capital over the entire period to a greater extent than
will a strategy which does not necessarily require maﬁimization in
each sub-period of a planning period. If one assumes that there
are no material shifts in the age and sex specific incidence of
disease episodes over the planning period, regardless of the shifts
which may occur in the distrihution of diaeabesBj, a strategy which

seeks to maximize output in each sub-period will maintain the human




capital stock at a higher level than will alternative strategies. Thus,
the objective function may be specified such that

(15) Max 3 (M =L § (),
t=1

%
where P (1) is the output vector over the entire planning period T,

t=(1,...,1).

Factors Affecting the Vector of Initial Demanders

During a given time period t, it is assumed that the total number

of initial demanders S=Iys, is a function of (a) the size of popula-

%
tion, (b) the avallability of health facilities, (c¢) income, (d)
perceived quality of service, (e) price of service, and (f) the
incidence of illness eplsodes. For purposes of projecting changes
in the number‘of initial demanders over time, the functional relation-
ship will be specified in terms of the rates of change in these vari-
ables, however, for expository purposes, the varlables are expressed
in terms of absolute values. The relationship may be specified as
follows:
(16) $=5(0,Y,a,b,I,d)
where

the total number of initial demanders

population size

GDP per capita (used as a proxy for per capita income)

the rate of successful treatment (quality, given the
disease mix of initial demanders)

the price of a set of curative health services,
the incidence of illness episodes,

the average distance to health facilities as a measure
of availability.




Over the usual planning period of five to tem years, it is reasonable

to assume that the yariables mentioned above with the exception of

(a) the rate of successful treatment (a), (b) the average distance
to health facilities (d), and, to a certain extent, (c) the price of

a set of services (h), are exogeneous variables and thus are not af-

fected by decisions related to the expansion or operation of the system.

The variables b (the price of health services) and d (average
distance) are determined by changes in the mix of facilities and d is
additionally affected by policies related to the.expansion of the en-
tire service system. In the case of the price variable b, the shift
in the mix of health services away from mission units (assuming no
change in the price policy of mission units with their present
financial requirements) will lead to a decline in the average price
charged initial demanders.

The availability of health facilities, as measured by the average
distance to the nearest facility, changes as the number of facilities
increases - assuming that the new facilities are not bullt in close
proximity to existing ones. If the mix of governmental units shifts
toward a relatively larger share of rural units (rather than hospitals),
not only will there be an increase in availability, but also more
rapid expansion (in terms of total numbers of units) may take place
since the largest rural facility requires approximately 5% of the

38

initial capital cost of the one one-hundred bed hospital. A

reasonable proxy variable for availability and average distance may

be the average number of attendances per person which is negatively

correlated with distance from the health facility.39




The relationships may be formalized as follows:

arn b=t G

and
(18) d=4d (, (@). L
where H = total nunber of health.facilities,

M
@) = the ratio of mission units to all health facilitles,

~¢) = the ratio of rural government units to all govern-~
ment facilities.

In addition, the above discussion implies the following a priori

relationships:

%ih- > 0; oH 3 2 < o0; and QE—“ > Q.
) (GR) ’ (GR)
Factors Affecting the Rate of Successful Treatment

Discussion earlier in this chapter and in Chapter Three provide
insight into the nature of this quality variable and provide some
rationale as to why it may vary over time. As noted above, at any
given point in time t, the rate of successful treatment 1s defined
as some function of (a) the ratio of service providing inputs v, to
service demanding inputs 545 and (b) the level of medical technology.
By taking into account the non-homogeneity of output, additional vari-
ables must be included in the analysis to explain the differences
in the rate of successful treatment. It is thus hypothesized that
this quality variable can be specifigd more precisely as a fumction
of (a) differences in the ratic of inputs providing diagnostic ser-
vices, (b) medical technology, (c) disease mix of initial demanders,

and (d) differences in the ratio of service-providing inputs to initial




demanders. Symbolically, the relationship can be expressed in the

following way:

Vr * Vr
(19) a=a ((v_r]_')s e, S, —j—))s

where a is defined as above,

v
qﬁﬁ_y= the ratio of ipputs providing diagnostic services, where rq&l,
T

e = medical technology,

= the vector of initial demanders S 3 and

v
(I)_ the ratio of service providing inputs to initial demanders.
(Sj =

It must be noted that the rate of successful treatment, is a function
of both the.service—providing and initia) demander input constraint sub-
sets. Thus, it 1s possible to analyze changes in the elements of the
constrailnt vector in order to determine the impact of such changes on

the rates of successful treatment.

Factors Affecting the Service Providing Subset of the Input Vector

In general it can be said that the service providing input vector
is a function of each rth input, particularly (a) financial resources
from (i) governmental allocations, (ii) individual demanders through
fees pald for services consumed, and (iii) gifts from third parties, and
(b} the supply of direct service-providing inputs such as medical man-
power, drugs, equipment, and facilities.

The first factor (which, for convenience, will be called the budget
input), 1is controlled in large part by the central and local government's

ability to generate revenue; this in turn is dependent on the over-all




economic performance of the country. Governmental medical policy on
the issue of fees for services (i.e., no charge will be made for normal
services rendered in governmental facilities) has placed a comstraint
on the level and rate of, increase in fees charged by non-governmental

health facilities. Gifts, made primarily by external church groups,

can be considered exogenous in the present model, although political

stability and general governmental attitude toward mission activities
may be important factors in the external donor's decision to give.

The second factor, the supply of individual inputs, is largely
determined by decisions related to (a) manpower development, (b) salary
levels, (c¢) the number of facilities, and (d) the availability of other
inputs, particularly drugs and medical equipment. 1In the area of man-
power development, there are two questions of importance: (a) What types
of medical training programs are being and should be developed, and (b)
how large should such programs be? In determining the salary levels
for each type of health manpower, decision-makers must consider not
only previous levels of pay, but also the potential mobility of each
type of manpower, given the amount of training received and the skills
which have been developed through experience. Levels of pay received
in jobs with similar training and skill requirements, both in and out
of government and the health field, must also be considered. In deter-
mining the number of facilities in which curative health services will
be provided, four factors are particularly important: (a) development
plan strategy in the health field; (b) availability of financing (from
internal as well as external sources, for both government and mission

facility construction); (c) government attitude toward mission expansion;




and (d) relative emphasis on rural unit v. hospital construction. The
availability of other inputs (non-labor, non-capital, e.g. drugs and
other operating expenses) is largely determined by (a) total economic
activity as measured by G.D.P., (b) the capacity to import, (c) the
internal producgion capacity, and (d) the prices of such inputs. These
relationships can be specified as follows:

for the budgetary input B:

(20) vy = vy (GB, MB, F, Q),

where vp = the budget input for curative heatlh services,

GB the government budget,

MB = the mission budget for operating curative health services,

F the quantity of fees collected for services rendered, and
Q the quantity of gifts received;
for the manpower inputs L:
(21) VL=VL(WL, I,

where \2 the quantity of manpower inputs L, where L=(1,...,0)

W= the price (wage) of the manpower inputs,

JL the output of health manpower training programs operated
by the government and missions;

for capital inputs K:40
(22) v, = v (EG, EM, GB, (BEH), (%), GAM) ,
where GB and (35) are defined above, and
Y% = the amount of capital inmputs K, where K=(1,...,¢),

the amount of external assistance to government,

= the amount of external assistance to missions,

H
} = the proportion of the development plan's expenditures
for health services, and




GAM = a dummy variable indicating whether the government has
a positive attitude to missions in the delivery of
health services;

and for the non-labor, non-capital inputs N:41

(23) VN = VN (Y, CI, W » CAPD)

where Vv = the quantity of non-labor, non-capital inputs N, where N=
a,...,6),

Y Total Monetary G.D.P.,
CI the capacity to import,
WN the prices of the N inputs, and

CAPD = the existence of domestic production capacity.

To conclude, the service providing input vector Gr is a function

of the four primary input components specified above. It is possible
to write this relationship in the following way:

V =

r r (VB’ vLa VK’ VN)’

where the variables are defined above.

In Chapter Five, the postulated relationships between service-providing

inputs and the factors affecting the supply of these inputs will be sub-

jected to empirical verification through standard regression techniques.

The significance of the estimated relationships will also be explored.

Summary

A theoretical framework, using linear programming concepts, was
developed in this chapter for analysis of the relationship between the
inputs and outputs of the curative health service system. The import-

ance of the quality index (rate of successful treatment) and the multi-

product nature of health service facilities were stressed and were




incorporated into the analytical framework. A further framework for

analyzing the important factors affecting (a) service-providing inputs,
(b) service demanders, and (c) rate of successful treatment over time

was developed. In Chapter Five, the framework developed here is

used in empirical analysis.
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medical equipment, such as x-ray machines, surgical room equipment,
and a complement of beds and laboratory equipment.

Such inputs include drugs, sundries, small equipment replacement,
transport expenses, electricity and telephone.




CHAPTER FIVE

In this chapter, Uganda's health service system is empirically analyzed.
The chapter is divided into four sectioms. The first section contains kl)
an empirical specification of the analytical model developed in Chapter Four,
(2) a discussion of the sources and methods used in obtaining data and (3)
a description of the procedures used in estimating the value of the model's
parameters. The second section of the chapter presents the linear program—
ming results for the three major health service delivery systems in Uganda --
government hospitals, mission hospitals, and government rural health units
with inpatient care. A comparative analysis of the findings for each sector
follows, focussing on the similarities and differences in the outputs,
regsources, and costs of the three systems.

The-third section of the chapter discusses the empirical analysis of the
factors affecting the output, resources and cost of health services over
time. In section four, projections are made to 1980/81 -- the end of the
fourth five-year planning period -- utilizing the linear programming model.

The results of this analysis are presented in order to examine some of the

long range implications of certain health policies recommended by the Third

Plan.

Empirical Specification of the Model

The Model

The linear programming model used in the empirical analysis is schematically
presented in Figure 5.1 and Table 5.1. The system has three basic components.
First, there are the input constraints, Vs depicted down the left-hand side

of the figure. For each sector of the system (government hospitals, mission
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Table 5.1

Notes:

Specification

Output Variable -
Disease Characteristics (j)

(1)
Infectious and Parasitic
New Growths

Allergic, Metabolic and
Blood

Nervous System and Sense
Circulatory

Respiratory

Alimentary
Genito-Urinary

Pregnancy and
Puerperium

Delivery without
Complication

Skin and Musculo-
Skeletal

New Born
I11 Defined

Injuries

(1) See Table F.1, Appendia F,

Summarization of Output and Input Variable

Service Providing -
Input Variables (r)

Mangower(z)

Medical Officers

Medical or Nursing Assistants
Professional Nurses or Midwives
Enrolled Nurses or Midwives
Trained Lab Staff

Trained X-Ray Staff

Other Trained Medical Staff
Other Trained Non-Medical Staff
Non-Trained Medical Staff

Other Non-Trained, Non-Medical
Staff

Student Staff

Capital

Beds

Intermediate

Drugs and Medical Supplies

Food

Vehicle Operation and Maintenance
Electricity .
Other Operating and Maintenance
Expenses

Service Demanding Inputs

(See the Qutput Variable Speci-
fication for the 14 categories

of service demanding inputs,
numbered from (18,...,45), to
reflect the two treatment processes.

for a precise enumeration as

to how the output variable corresponds to the WHO Inter-
" national Classification of Diseases.

(2) In Appendix C, the specific job classifications are pre-
sented which are included in the manpower input categories

(5-10).




hospitals and government rural units wit? beds), there exists a separate

set of input constraints. Secoﬁd, there are the outputs, ; these are

P3
depicted at the bottom of the figure. Finally, there is a technological
matrix, A(i,j), i=(1,...,45), j=(1,...,28), for each of the sectors.

Each of these technological matrices can be divided into three sub-
matrices for analytical purposes. The upper left-hand sub-matrix of each
A(i,3) matrix, i=(1,...,17), j=(1,...14), depicts the quantity of service-
providing input, i, required per case of type, j, treated on an outpatient
basis. The upper right-hand sub-matrix, i=(1,...,17), j=(15,...,28), in-
dicates the similar parameters for the inpatient treatment process.
i=(18,...,45), j=(1,...,28), is a diagonal matrix. The elements of this
matrix are the proportion of each element in the final output vector ; com—
prised by initial demanders wiﬁh type j characteristics. The inverse of
the priﬁcipal diagonal is the rate of successful treatment.1

The Variables

The output classification system employed in the model is disaggregated

.solely on the basis of disease category for each of the two treatment processes —-
inpatient and outpatient -- employed in each sector of the health service sys-
tem. As there are 14 categories of disease for each treatment process, the
output mix contains 28 categories. This classification syastem does not include
reference to age and sex in the determination of output, but is used to conform
to the data available from all three sectors of the health service system.2

The inputs used in the production of curative health services are divided

into two categories: (a) the resources used to produce the curative health




services demanded and (b) the persons initially demanding service. The

second set of elements in the input vector, the initial service demanders, is

comprised of 28 elements corresponding to the vector of outputs described

above. The first sub-set of inputs, however —- resources used to produce
curative services -— is defined as follows. There are three main categories
of service-providing inputs: (a) manpower, (b) capital, and (¢) intermediate
inputs such as drugs and transport (see Table 5.1). A fourth input, the
budget, is not included in the linear programming model because it is
reflected in the model by the specific amounts of all other inputs. FPre-
sumably if one or more of the inputs constitutes a binding constraint on the
ability of the system to offer service at some point in time, a budgetary
reallocation between inputs may be undertaken to alleviate the constraint.3

Unfortunately, capital budgets for Uganda during the period 1935 to
1970 could not be disaggregated to allow the separation of capital inputs.
It is assumed that beds can be used as a proxy for all capital inputs,
particularly those consumed in the process of treating patients on an in-
patient basis. Very few capital inputs, with the exception of a building
and minor supplies,are used in outpatient treatment. It is assumed, thus,
that capital inputs are perfect complements to beds and are consumed in the
.production of health services in fixed proportions with that variable, |
specified in terms of bed days.

In summary, the input vector ; is defined as follows. there are eleven

labor elements, one capital element, and five intermediate elements in the




vector. In addition, the set of initial demanders (disaggregated into 28
elements) 1s included in the input vector. The input vector thus has 45
elements: 17 service-providing inputs and 28 initial-demander inputs.

The Data

Data for the empirical analysis were collected in the following ways.

First, a follow-up study of persons who had recently demanded service from

a nearby health facility in Ankole District was conducted. The data obtained
from this set of surveys were used to develop estimates of the rate of suc-
cessful treatﬁent, disaggregated according to case type.4 The second majer
source of data was the records of a selected number of health facilities in
Ankole, Busoga, East Mengo, Karamoja and West Mengo districts; information
on the inputs used in producing health services in rural facilities and
hospitals were gathered from these records. District-wide data were also
gathered on (a) the number of persons (disaggregated according to case type)
attending specific health facilities,5 (b) the rate of input usage dis-
aggregated according to facility, and (c) dfug dissemination and the use of
transport facilities.

Data gathered from individual facility and district records were
supplemented by data gathered previously by Dr. J. Galea, W.H.0. Basic Health
Services Project Director from 1965-1967. 1In addition, the central government
Ministry of Health and the Catholic and Protestant Medical Bureaus provided
additional information on the initial demanders and resources used in their

respective hospitals.6




Finally, the above sources of information were supplemented by pub-
lished data sources. The most important include (a) the government's Annual
Statistical Abstract, (b) the povermnment's Annual Report of the Public
Accounts and Budget Estimates, and (¢) the Ministry of Health's Annual Re-
port and Annual Statistical Report. These sources were used primarilf in
determining the value of various socio-economic variables affecting the

. development of Uganda's health service system.

Procedures Used to Determine the Value of the Elements
of the Input Vector and Technological Matrix.

As in any statistical analysis, there exists a hierarchy of methods
which can be used to estimate the value of desired parameters and variables.
In the case of the linear programming framework, the most desirable method
utilizes technologically determined values based on engineering studies of
the production process being analyzed. Similarly, the most desirable in-
formation for the input vector is exact data on input use.

Where such information is unavailable, however, other estimation pro-
cedures must be employed. In applying linear programming to health services,

Martin Feldstein used regression analysis techniques to estimate the values

of the elements in the technological matrix.7 Such methods are useful when

the problem is formulated such that one is analyzing the 'representative
firm", as Feldstein was, and when one has the appropriate cost accounting
data for all fimms in the industry.

In Uganda, such cost accounting data did not exist for any sector of

the health service system in 1969. With the assistance of the Ministry of




Health,8 however, as well as that of mission medical bureaus and several

District Medical Officers, budgets and cost-accounting data were obtained

for a number of hospitals and rural facilities. This information was used

in estimating the value of (a) the service-providing and service-demanding
input vector and (b) the technological matrix.

The Input Vector

The elements of the input vector for each sector of the health service
system are shown in Tables 5.2 and 5.3. Additional details concerning the
estimation of the elements are presented in Appendix C, but several comments
of a general nature are appropriate here.

In the case of the service-providing inputs (Table 5.2), the following
procedures were used to estimate the value of each element. Estimates of
the total supply of each input were developed from the data sources described
above. The total supply estimates were adjusted in two ways in order to
obtain an estimate of the actual supply of each input available for direct
health service provision to specific initial demanders. The first adjustment
deducted the proportion of the input used in the production of administrative
services. Although administration is a necessary service which assists in the
provision of all health services, there is no justifiable criterion which
can be used to allocate administrative services to specific outputs. The
second adjustment deducted an estimated proportion of the input consumed in
the production of preventive health services and delivered through speéialized

clinics.




Table 5.2 1968/69 Service Providing Input Constraints for the Three
Sectors of Uganda's Health Service System

Government Mission Government
. Hospitals Hospitals Rural Health
Ve = Units W/Beds

Service Providing Inputs

(1)
(2)

(3)

(4)

(5)
(6)
(N

(8)

(9

(10)

(11)
(12)
(13)

(14)
(15)

(16)
(17}

Doctors

Med. Assts./
Nursing Assts.

Prof. Nurses/
Midwives

Enrolled Nurses/
Midwives

Trained Lab Staff
Trained X-Ray Staff

Other Trained
Med. Staff

Other Trained
Non-Medical Staff

Non-Trained
Medical Staff

Non-Trained
Non-Medical Staff

Students
Beds

Drugs/Medical
Supplies

Food

Vehicle Operation
and Maint.

Electricity

Other Operation
and Maint. Exp.

550,800

. 575,400

529,920

2,395,995

126,000

50,400

396,900

244,650

2,691,255

4,178,160

1,854,000
1,956,035

10,438,134
4,167,795
747,723
2,880,252

1,945,927

126,921

6,300

292,608

404,130

105,000

23,100

13,965

7,875

895,775

845,502

770,000
1,111,060

1,977,712
734,373
393,242
656,442

978,549

117,250

897,750

1,593,300

1,281,880
2,173,626
285,935
1,757,191
122,676

969,392




Table 5.3 1968/69 Initial Demanders Input Constraints for the Three
Sectors of Uganda's Health Service System

Service Demanding Inputs

Out Patient V. =

(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)

I1&P
NG

AMB
NS

Circ

Resp.

Alim

GU

Reg & Puer
Del w/o

S & MS

NB

I11 Def.

Ins.

Inpatient

(32)
(33)
(34)
(35)
(36)
(37)
(38)
39
(40)
(41)
(42)
(43)
(44)
(45)

I &P

NG

AMB

NS

Circ
Resp.
Alim.

GU

Preg. & Puer.
Del. w/o
S & MS
NB

I11l. Def.

Ins.

Total OP
IP |
OP & IP

Government
Hospitals

1,856,893
4,969

57,181
316,427

5,422
1,080,744
760,258
141,520

763,935

11,448
245,761
533,597

37,464
4,085
10,467
6,107
3,845
23,642
22,505
8,830
25,017
41,911
10,379
1,979
4,371
24,103

-5,808,993

224,702
6,033,695

Mission
Hospitals

357,826
1,245

32,459
46,811

3,157
125,270
93,821
26,308

105,501
3,320
23,867
21,382

29,147
1,855
8,876
2,971
1,758

11,526

12,039
5,498
8,888

16,359

3,980

2,558
3.461

3,081

851,687
111,997
963,684

Government
Rural Health
Units W/Beds

2,524,020
153

50,015
358,048

136
1,670,109
836,656
150,793

938,236

2,682
493,659
609,980

89,954
480
1,570
480
369
40,453
11,226
2,659
21,872
57,995
7,976
129
12,925
15,104
7,710,212

263,192
7,973,404




In addition to the use of government and mission health facility
records to estimate the service-demanding input vector, special analyses
were conducted in order to (1) disaggregate re-attendances by disease cate-
gories and (2) classify outpatient and inpatient data from rural units accord-
ing to the major disease categories used in hospitals. The resulting estimates
are shown in Table 5.3. The data presented in Tables 5.2 and 5.3 make it
clear that while government hospitals command the largest proportion of the
service-providing inputs, government rural units receive the largest number

of initial demanders, both on an inpatient and outpatient basis. Mission

hospitals command the greatest amount of professional manpower time on a

per~initial-demander basis, and, although not completely in evidence in

Table 5.3, service a different mix of initial demanders than do the other
9

two sectors.

The Technological Matrix

The Service-Providing Input Submatrices

The values of each element foﬁnd in the technological matrix linking
the service-providing inputs, i=(1,...,17), to the outputs, j=(1,...,28),
were estimated in the following way. (The three submatrices, one for each
sector of the health service system, are presented in Appendix C.) First,
the proportion of each input used in treating persons on an inpatient or
outpatient basis was determined. Forcertain inputs, a further disaggregation
was made specific to the production of surgical, radiographic and laboratory
gservices. Given the disaggregation of the input vector, the quantity of each

input used in the delivery of service to each disease category of initial




demander was estimated by using one of the following three criteria.

The first allocation criterion, used for inputs into the delivery of
outpatiént services, was the proportion of total available diagnostic time
used by disease category j. This allocation criterion was utilized not
only for the diagnostician's time.but for other inputs used in the outpatient
treatment process as well, since most of the other manpower and non-drug/
medical supply inputs are factors of production complementary to the diagnos-
tic factor and hence, are consuméd in fixed proportions. The second allo-
cation criterion, psed for inpatient care, was average length of stay. This
criterion reflects the fact that inpatient care is often not disease-specific
in the intensity of resource use. The third allocation criterion was service-
specific input use. It was used to allocate (a) manpower engaged in the
production of laboratory, radiogfaphic, and surgical services, (b) drugs and
medical supplies, (c¢) electricity used by laboratory; radiography, and
operating theatres, and (d) transportation costs.

In the case of drugs and medical supplies, a detailed analysis was
made of the quantities of each drug consumed in the treatment of each disease
listed on the hospital outpatient medical form (MF75). The cost of drugs

consumed in the treatment of each disease was calculated by using the Ministry

of Health's drug price list. It was assumed (with the exception of injury

cases) that medical supplies could be allocated in the same proportions as
drugs. Although the distribution of diseases treated on an inpatient basis

within each major disease classification 1s likely different than that treated




on an outpatient basis, it was assumed that such differences would not
materially affect the resulting calculations. As a consequence, the average
cost of treating each major disease category on an 6utpat1ent basis was
adjusted to reflect the average length of inpatient care received.lo
The Service-Demanding Input Submatriées

As discussed earlier in this chapter, these three submatrices are
diagonal, with the values of each element along the principal diagonal repre-
senting the inverse of the rate of successful treatment. The following
formula was used to estimate these elements for the outpatient sub-set of
elements:
(1) a . Sj. , where j=(1,...,14), and

opj
S, - (T. +U, + 8§
' h| (J h| ip:l)

the inverse of the rate of successful treatment,
the number of initial demanders of the jth disease category,

the number of initial demanders of the jth disease category
receiving inpatient care,

the number of initial demanders of the jth disease category
transferred to another health facility for further treatment,
and

the number of initial demanders of the jth disease category
unsuccessfully treated.

A similar formula was used to estimate the value of the inpatient sub-

set of elements:

S
ipj
(2) a =
P 3 (T, +0U, +D

, where j=(15,...,28) and

ipJ 3 3 ]

, and T,, and U, are defined as above but refer to the inpatient

2103’ Sip) 3 3




‘set of initial demanders, and Dj = the number of inpatients of the jth
disease category who die in the health facility.11

Using the equations presented above, the inverse of the elements of
the principal diagonal of the service-demanding input submatrices, i.e., the

disease-specific rate of successful treatment for the outpatient and inpatient

treatment processes of each sector, were calculated and are summarized in

Tables 5.4 and:S.S. In both the outpatient and inpatient treatment processes,

the rate of successful treatment for govermment rural units is lower than for
elther type of hospital (an average of 6.5% lower for all disease categories
on an outpatient basis and 11.8% lower for inpatients). In the hospital
sectors, government hospitals have a consistently higher rate of successful
treatment for outpatients than do mission hospitals. However, mission
hospitals have a higher rate of successful treatment for each disease group
treated on an inpatient basis. These results may only reflect, however, the
absence of evidence needed to estimate the number transferred or treated
"unsuccessfully".

Finally, at least 5% of all outpatient initial demanders (with the
exception of the government hospital treatment of skin and musculo-skeletal
diseases), and in many cases more than 10%, are not treated in such a way that
they can resume major activities. With the exception of mission hospitals
in certain disease categories (pregnancy and puerperium, and skin and mus-
culo-skeletal), this is true for inpatient care as well, although it appears
that the overall rate of successful treatment for inpatient care is generally

higher than that for outpatient care.




Table 5.4 Estimates of the Raté of Successful Treatment, CE%), for
. the Outpatient Treatment Process. 3

Government
Government Mission Rural Units
Disease Category Hospitals Hospitals W/Beds

GU’

Preg & Puer
Del w/o
S&MS

NB

I11 Def

Inj




Table 5.5 Estimates of the Rate of Successful Treatment, (al), for
the Inpatient Treatment Process.

) : Government
Government Mission Rural Units
Disease Category Hospitals Hospitals W/Beds

1&P ' 0.90 0.94 0.86

NG 0.82 0.89 0.66

AMB .83 0.95 .70
NS .84 0.90 .83

.84 0.90 .72

.91 .95 .87

.92 0.96 .81
GU .94 .97 .81
Preg & Puer .97 .98 .79
Del w/o .00 .00 .00
S&MS .96 .98 .17
NB .79 | .82 .83
I11 Def .87 .95 .72

Inj 10.93 .97 .64




The Objective Function

As Martin Feldstein'discusseé,12 there are a number of objective
functions that can be specified with some justification when linear programming
is used in the analysis of health services. The analysis of Uganda's stated
objectives for curative health services undertaken .in Chapter Four indicates
that the government has placed a high priority on the provision of quality
health care. The analysis further indicates that the government could, in
pursulng Fhis objective, maximize the number of successfully treated patients
as well,

In the empirical analysis discussed in the section which follows, an
objective function consistent with the Ugandan government's quality and

quantity objectives for its curative health services was used. The objective

function uses the rate of successful treatment as its set of weights.l3 (See

Tables 5.4 and 5.5 for the values of these weights for each sector and treat-
ment process.) In addition experimentation was conducted with a second objec~-
tive function which differed from the first as follows: the second one possessed
an additional constraint that at least one-half of all initial demanders in

each disease category were provided with service. By adding this constraint

to the objective function, all disease types from each treatment process were
included in the linear programming solution. The results of this analysis

are presented in Appendix C.

Presentation of Empirical Results of the
Linear Programming Model

The Results

The linear programming solutions for each sector of Uganda's health
service system are presented in Table 5.6. The table describes the number

of successfully treated cases by disease category in each health sector,




Table

5.6

Summary of Lin

r Prograzaing Eolution foxr Uganda Government Hospitals., nissiocn Hospit

and GCovernment

153

Rural Units for 196B/69. .

Objective Function: Rate of Successful Traatment

1

Optinum Nuzber of Cases Treated

No Minimum Quantitias Constraint Imposed on the Number of Pach Type of Initial Demanders which Must be Treated.

Cutputs (A) OUTPATIENT (8) INPATIENT Objsctive Total Ne.
P . runeti Initial
L NG AnB NS cire Rasp Allm cu Del w/o 3 & H§ ue 111 Def 1n} 1P NG AMp S cire Rasp Alim cu e Delw/o B Ms L3 111 Dar In} Envels " Desandars
Goverment Hospitals'l! 0.73 0.40 0.0¢ 0.85 p.00 a.9% a.54 0.89 0.00 - 0.9 0,71 0.9% o.18 o.%0 0.00 0.08 0.0¢ 0,00 0.91 0.26 0.00 0.00 1.00 .00 0.00 a.00 [ X1} 4,663,032
Current Values of (¥ !
initlal Demanders 1,856,489) 4,959 57,181 316,427 5,422 1,080,744 760,258 30,823 - 763,935 11,448 243,761 533,397 37,464 4,085 10,467 6,107 3,845 23,642 22,505 e.830 25,017 44,911 18,379 1,876 4,371 24,103 6,003,693
Missicn Hospitals 'Y 0.57 0.4 0.99 .85 5.9 a.88 0.85 0.57 - 0.95 0.55 646 e.12 .06 .00 0.00 0.00 b.00 0.95 .00 0.97  , 0.38 1.00 e.00 0.0 0.95 a.00 814,749
Currant Valu nn.u.-
Initla! Demanders 357,426 1,248 32,459 46,811 3,157 125,270 93,821 26,308 10,720 - 105,501 3,320 23,867 21.382 29,147 1,855 4,076 2,971 1,758 11,526 12,130 5,498 8,888 1,158 3,980 2,550 3,451 3,081 963,684
Governmant Rural Units'l) D.55 0.00 0,00 0.78 .00 a. 0.54 0.95 0.94 - o.89 0.92 0.90 6.00 .86 0.00 0.00 0.00 0.00 0.9 0.00 0.00 0.00 i.00 0.00 0.00 0.00 .00 .192,066
Currant Valusa Dm.uu _
Initial Cemanders 2,424,020 153 50,015 158,048 136 1,670,108  BAS, 656 150,793 65,725 - 938,236 2,602 493,65% 609,900 49,954 18D 1,590 480 369 40,451 11,338 2,659 21,972 57,995 7,976 1239 12,925 15,104 7,973,404
Shadow Prices of Cass Types Appearing in the Linear Programmuing Solution apd the Comt of Farcing Non-Optimal Case Typas into the Bolution 1
Initial Demanders (i) OUTPATIENT - (B) INPATIENT !
Ls® ne s na eire e Alim 1] wnnmm. Dal wio L] [ 111 bef 1nj 1wpP NG AMB N3 clrc Resp Alim v _v_.n..-oa_..- Dat wfe 5 & M8 KB 111 Def Inj v
Covernsant Hoapitals i
fa) Shadow Prices ' 0.00 0.0% 0.00 0.71 0.80 0.7% 0.00 - 0.71 0.64 0.58 o.00 0.0k &.00 9.00 0.00 0.00 0.02 6.00 .00 ¢ 0.0 0.62 0.00 6.00 0.00 o.00
{h) Comt of zQquunmun-.uu - - 5.93 - - - - 0.07 - - - - - - 2.28 0.71 0.68 1.1% - - 0.3 .11 - 0.79 0.35 0.89 .80
Mission Hospitals
(a) Shadow Prices' ¢.00 0.06 0.00 [ 1] o.08 0.0 0.32 0.10 0.2% - 0.54 .24 0.00 o.00 .00 .00 0.0 0.00 0.00 0.11 0.00 LA ¢.02 0.41 0.00 0.00 238 o.00
(b} Cost of zau:Ovn_.I-_..u- - - 2.83 - - - - - - - - - 0.14 - - 1,64 a.33 0.29 1.7% - 0.02 - - - 0.39 0.2% - 8.11
Governmant Roral Units {
(a} Shadow Prices ' 0.00 .00 .00 .37 o.04 0.60 0.00 0.45 0.37 - 0.09 0.2¢ 0.1% 0.00 .18 0.00 0.00 0.00 0.00 0.31 0.00 0.0 _ 0.00 1.00 0.00 0.00 a.00 5.00
(b} Comt of zo._-ovnip.u. - 0.91 0.21 - - - - - - - - - - 0.59 - 2.6% .43 0.14 0.11 - 1.3) ¢.23 0.4l - 1.12 .27 a.50 .7
Shadow Prices and Slack Cuantiti of Service—FProviding Inputs
tnputs (2 (1 @ oo (6 It (&) 19 o nn 12 113} e as (18] (17)
Fraf. Enro, 0. Tr. 0. Tr. 0. Non .Non Tr. Drugs ehicle 0.0p.&
bre-  asets. N/ N0 Tr.Lab.  Tr.XRay  Cpeg Non Med  Tr. Med Non mea  Students  Beds etc. Tood  JeMine. Elecer. 0P
Sovernmant Hospitals ' N Th t4: umber of suCceEsfully treated cassy is axpresssd & proportion
- t - UM A ot
(a} Bhadow Prices'® a.a0 0.00 0.00 0.00 5.51 11.18 b.g0 3.41 0.00 a.00 0.00 .00 e.00 0.00 0.00 .00 ¢.00 orea: (1) ononun curzent valua figure which is the number of initial Jdeaanders.
(b} Slack Quantities 365,824 434,844 36,314 1,739,518 ° ¢ 194,022 ¢ 620,104 1,595,639 1,301,140 1,686,021 5,970,248 2,924,870 742,797 1,601,077 1,116,583 {3) Inpute numhered 1-11 are meaguzsd in hours; input 12 is measursd in bed days,
2 and inputs 11-17 are measured in sha.
(c) Current Values 550,800 575,400 529,90 2,395,995 126,000 0,400 396,900 244,658 2,691,235 4,178,160 1,854,000 1,956,035 10,438,134 4,167,795 747,723 2,880,252 1,945,%27 _
(1) The current value figures under the optimua number of cases treated and slack
Mission Hospitals . guantities of service-providing inputs rapresent tha two parts of the input
{a) Shadow Prices!S) 0.0 57.14 0.00 o.00 0.83 1.18 0,00 0,00 0.00 a.00 0.80 0.00 0.00 0.00 0.00 5.00 8.00 vector, the sarvice-demanding and service-providing inputs yespectively.
(
(b) Slack Quantities 57,612 0 143,948 271,021 ] 3 7,209 1,452 466,97 (4) The shadew prices of initial demandars show tha amount by which tha objsctive
@ ' 418,370 521,408 161,660 1,165,892 497.2a0 214,539 315,120 36,002 function could increase if an sdditional inltial demander with the given
{e¢) Current Values l2s,921 6,300 292,608 404,130 105,090 23,100 13,965 7,875 895,755 845,502 770,000 1,111,060 1,577,712 734,373 393,242 656,442 978,549 disease characteristica were to demand service.
Government Rural! Units (5} The cost of adding nn:nsnvang_._.nnm M.M nv»n-nwcnhws "79.- tha !vw:sn by
[(£3] which the cbjmctive function would decline ona of those types of casas
(a) Shadcw Prices - 0.00 - .00 80.37 - 0.00 23.26 0.00 0.00 - .00 0.00 0.00 0.00 0.00 0.00 ware treated as Opposed to thome cases which are treated.
(b) Slack Cuantities - 141,557 - 71.943 o - 7,556 ¢ 96,585 34,108 - 724,625 13,430 106,779 8,322 35,301 213,373 (6} The shadow price of the ssrvice-providing inputs showe c..—n..nﬁn wm,...pan.,n
3 ° tha number of successfully treated parsons would incraase one & tiona
{c) Current valves (¥ - 366,240 - 173,105 19,500 - 61,30 117,250 897,750 1,593,900 - 1,281,480 2,173,624 285,931% 1,757,191 112,676 96%,392 E_un cf that input wers made availabls.




when (a) the objective function is specified in terms of the rate of success-
ful treatment (RST) and (b) no constraint is plécgd on the minimum number for
each type 6f initiai demander included in fhe soiupion. This number is pre-

_ - sented in the taple as a proportion of the total number of initial demanders.
For example, 94 percent of all persoﬁs treatgd at ‘government hospitals in
-1968/9 on an ouﬁpatient basis for alimentary diseases (760, 258) were success-
fully treatéd. .Simiiarly, 85 percent (of 93,821) and 54 percent (of 846,656)
ﬁersons 80 éfflictéd were successfullyAtreatéd at mission hoSpitals'and
government rural units fespectivel&. ?he total number of successfully treated

in each sector is showh on the far right~hand side of the table, under the

heading "objective function equals.”

The proportion of total initial demanders successfully treated across
f_sectors is preseﬁted in Table 5.7 below.

TABLE 5.7 Proportion of Total Initial Demanders
Comprised by Successfully Treated
Cases, By Sector

Sector : Total Number .’ - Total Number ' Percentage
: " of Initial : of Successfully Successfully
B ‘Demanders : Treated Treated
Government - L '
‘Hospitals’ 6,033,695 : 4,663,032 77.3

Mission : )
Hospitals . 963,684 ‘614{749 _ 63.8

Govefnment .
Rural Units 7,973,404 ' 5,192,066 65.1

All Sectors 14,970,404 - 10,469,847 69.9

(Note: Figures for this table were derivqﬂ from Table 5.6)




The figures suggest that a larger proportion of initial demanders at govern-

ment hospitals are included in the number of successfully treated in the
optimal solution. Although the disease-~specific RST's are generally higher
in mission héspitals than in either government sector, the overall proportion
of total initial demanders comprised by the successfully treated is lowest
in the mission sector, 63.8 percent. This finding is due primarily to the
fact that the proportion of initial demanders treated on an inpatlent basis
at mission hospitals is greater than is true for either government sector.
Inpatient cases comprise 11.6 percent of total mission hospital cases, 3.7
percent of total government héspital cases, and 3.3 percent of rural unit
inpatient cases. Since inpatient treatment requires a larger set of re-
sources than does outpatient care, mission hospitals will necessarily treat
a smaller proportion of initial demanders if they must be treated on an
inpatient basis. The overall proportion of successfully treated cases in
,govérnment rural units is lower tﬁan in government hospitals because the
disease-specific RST is generally lower in rural units compared to hospitals.
In regard to the output case mix, a similar pattern emerges across all
three sectors of the health service system. First, with the exception of
infectious and parasitic diseases (I&P), respiratory conditions (Resp.), and
uncomplicated deliveries (Del. w/o), virtually all output 1s treated on an
outpatient basis. It is significant that these three disease categories,
when treated on an inpatient basis, require little, if any surgical service

and have the lowest average length of stay for all disease categories.l4




Second, allergic, metabolic and blood (AMB), does not appear 1in any sector's
outpatient disease distribution solution. 1In addition, accident and injury
cases (Inj.) appear in two of the three sectors (mission and government

hospitals), but are significantly below the potential rate of successful

treatment, and circulatory diseases (Circ.) only appears in the mission

ﬁospitals solution.

The disease types mentioned above do not appear (or appear only mar-
ginally) in the solutions for at least two reasons. First, most of the
excluded case types are relatively large users of scarce resources. This
fact is seen in each sector's technological matrix (See Appendix C), com-
paring the disease-specific 'resource use' elements found in the tables.

For example, the AMB disease category has a very high rate of use of scarce
trained laboratory staff time, which is a binding constraint in all three
sectors. (The constraint is measured by the input's shadow price in the

third section of Table 5.6.) Second, most of the excluded case types have

a lower rate of successful treatment than do those included in the solution.
(See Table 5.4 for the disease-specific RST.) A lower RST tends to exclude

a category from high priority in the optimal solution since the weight attached
to the objective function 1s low.

Two sets of figures for each sector -- the shadow prices of case/disease
types appearing in the LP solution and the cost of forcing non-optimal disease
types into the solutionl5 ~— are presented in the second section of Table 5.6.
The shadow prices of disease types suggest a demand constraint imposed upon

the optimal solution for each sector, as each sector could increase 1ts output




of successfully treated cases of more initial demanders had illnesses fall-
ing within particular categories. For example, in the case of government
rural units, if ane more person with a respiratory illness, rather than an
alimentary disease, had presented himself at a health center, the objective
function for government rural units would have increased by 0.60, which

would be the increase in the number of successfully treated persons.16 The
shadow price figures can be used to obtain a relative ranking of the disease
category which is the most binding in the sense of increasing the value of the
maximized objective function. Among disease groups which have the highest
shadow prices and manifest the most binding demand constraints on the out-
patient treatment process of all three sectors are respiratory (Resp.), nervous
system and sense (NSS), genito-urinary (GU), skin and musculo-skeletal (S&MS),
and new born (NB)} cases. Only uncomplicated delivery (Del. w/o) and respira-

tory (Resp.) cases appear consistently on the inpatient side; uncomplicated

deliveries have shadow price values of 0.62, 0.41, and 1.00, and respiratory

cases have shadow price values of 0.02, 0.11, and 0,31, for government hospi-
tals and government rural units respectively.

The second set of numbers presented in this section, the cost of forcing
non-optimal case types into the solution, indicates the size of the trade-off
which is imposed on each sector when it treats one more case of a disease
which does not appear in the optimal solution. For example, the cost of
treating an AMB case in a mission hospital on an outpatient basis means that
the value of the objective function will decline by 7.63 successfully treated

persons. The cost figures presented in Table 5.6 indicate that most of the




non-optimal disease types are treated on an inpatient basils, although the
highest cost disease category is AMB, particularly when treated on an
outpatient basis in the two hospital sectors. If, over time, each sector
of the health service system operates under an implicit policy of treating
persons on a 'first come, first served" basis, and the entire specfrum.of
diseases (as indicated by the current value figures for each sector's
initial demanders, contained in the first section of Table 5.6) appears in
the queue for treatment, the cost figures for non-optimal case types is
high.

The third section of Table 5.6 presents the shadow prices and result-
ing slack quantities of service-providing inputs 1lmplied by the linear
programming solution for each sector of the health service system. The
shadow price figures first indicate that the most binding supply constraints
in the delivery of health services are trained laboratory and radiographic
staff and other trained, non-medical staff (primarily ambulance drivers),
all of which are manpower inputs. The high shadow price for medical and
nursing assistants in mission hospitals is explained by the fact that there
were only three such employees in mission hospitals at the time of the
research. The actual shadow price figures show that if; for example, one

more hour of trained laboratory staff time becomes available in government

hospital's objective function would rise by 5.51 successfully treated persons.

These shadow price figures thué can bhe interpreted aé a first approximation
of the marginal value of an hour of 6vertime for those already employed or the

marginal value of the first few hours worked by a new employee.




Second, the shadow price figures indicate that at a time when many
countries are concerned about the "need"” for more doctors, other high level
professional medical manpower, and beds, all of these inputs are in a
position of considerable slack in each sector of the health service system
in which they are used. Table 5.8 (derived from fjgures presented in the
third section of Table 5.6), for example, presents the results of an analysis
of the proportion of slack contained in the total supply of any given input.
The results suggest that at least 66 percent of the available supply of
doctor's time in goverﬁment hogpitals-is not required in that sector's
solution. Similarly, between 73 and 86 percent.of the available supply of
other "important" inputs - médical and nursing assistants, professional
and enrolled level nurses, midwives, and beds in government hospitals are
not required in the solution.

Other important findings concerning slack supplies of inputs are con-
tained in Table 5.8. First, the data suggest that both government and'.
miséion hospitals have the largest proportion of slack inputs, given the
nature of the linear programming solution.l7 Second, the inputs least
utilized in every sector {i.e., those which have the greatest proportion of
slack) are the ones about which the government and the medical profession
have been most concerned. Even in govermment rural units, the least utilized
input is beds.

Third, although some of the government rural unit inputs manifest a

certain proportion of slack (as mentioned above), many of them were used

almost completely in the optimal solution. Vehicle operation and maintenance,




Table 5.8 Relative Proportion of Slack for Each
Service-Providing Input By Sector of
Uganda's Health Service System in 1968/69,
Given the Linear Programming Solution.

Objective Function: Rate of Successful Treatment.

Inputs Government Missicn Government
Hospitals Hospitals Rural Units

Doctors 0.66 ' 0.45
Medical and Nursing Assts. 0.76 0
Professional Nurses/Midwives .73
Enrolled Nurses/Midwives .73
Trained Lab Staff
Trained X-Ray Staff
Other Trained Medical Staff

Other Trained Non-Medical
Staff

Other Non-Trained Medical
Staff

Other Non-Trained Non-
Medical Staff

Students
Beds

Drugs, etc.
Food

Vehicle Operation and
Maintenance

Electricity

Other Operation and
Maintenance

Note: The figures found in this table were derived from data presented
in the third section of table 5.6.




as well as drugs and medical supplies, are particularly noteworthy in this
regard. This situation was not the case for any input in either hospital
sector.
Policy Implicationms

Several health policy.implications can be drawn from the findings of
the linear programming solutions. First, the information suggests that
over-emphasis has been and continues to be placed on the expansion of (a)
hospitals vis-a-vis rural facilities and (b) high level manpower vis-a-vis
technical personnel, whose specialties tend to facilitate improvement in
accuracy of diagnosis. Results presented in Table 5.6 and 5.7 indicate that
the rural health service system provides services to more initial demanders
than do the twe hospital sectors combined., It also provides inpatient care
to a larger number of serviée-demanders than do government hospitals
(263,192 compared to 224,702) and it performs approximately 50 percent of
all normal deliveries (57,895 in rural units compared to 58,270 in hospitals).
At the same time, its resource endowment is severely limited. Given these
findings, in addition to the fact that beds represent the service-providing
input with the greatest proportion of slack (Table 5.8), little economic
Justification is available fof expanding the number of hospital facilities.

Similarly, although training facilities for doctors, medical assistants,
and nurses and midwives have been expanded in recent years, the most binding
service-providing input constraint on the provision of high quality health

services appears to be the under-supply of technical personnel, such as

laboratory and radiographic technicians and skilled ambulance drivers.




Uganda's Third Development Plan notes the importance of training more

1
laboratory and radiographic technicians,‘g-but the short supply of ambulance

drivers, given present disease-specific transfer rates, has not been seriously
addressed as yet.

The data also suggest that more attention should be given to ways of
improving the utilization of potentially slack inputs in each sector. The
following set of possibilities is by no means exhaustive, but indicates the
type of alternatives available. First, work within the curative treatment
processes could be reorganized in order to (a) expand the supply of service-
providing inputs for use in cutpatient work or (b) improve the dilagnostic
process for patients of either treatment process by retraining some employees
to work as laboratory or radiograbhic technicians. Second, service-providing
inputs having considerable slack in hospitals (e.g., doctors, professional
nurses and midwives)} could be transferred to rural health facilities where
such highly trained manpower currently does not exist. This reallocation
is but one possible means by which the differential in the disease-specific
rates of successful treatment between government rural units and hospitals
could be reduced. (Complementary inputs such as drugs could also be included
in any reallocation effort.)

Finally, slack inputs could be used in the production of preventive
health services to be consumed (a) at the health facility (e.g., young child
clinics, to minimize AMB cases, which are not included in the solution), or
(b) on a community basis (e.g., improved sanitation facilities or water

supplies). It is heartening to note that the Third Development Plan




significantly increases the budgetary allocation for water supplies, as

opposed to curative health services per se.19 Perhaps manpower retraining

schemes are needed to shift slack manpower resources into health-improving
activities other than curative care. 1In addition, given the apparent demand
by consumers for some form of health service, government pharmacies perhaps
could dispense drugs at cost or at subsidized prices, as an alternative to
the use of health facilities for such purposes; released resources could
well be.more productively employed in other sectors of the economy.

If any of the above health policy imﬁlications are to be examined or
explored, it is important that the Ministry of Health (z2) continue to im-
prove its statistics and statistical procedures and (b) expand its capacity
to analyse the health service system by using techniques developed in this
research, expanding on them over time in order to answer other questions.
0f particular importance would be the use of parametric programming
techniques as a basis for exploring the extent to which a reallocation of
inputs will both relieve currently binding constraints as well as introduce

new ones.

An Empirical Exploration into Factors Affecting the
Qutput of the Health Service System and Resources
Available for Delivering Health Services in the Future.

The discussion which follows presents results of linear regression analy-
sis of the factors affecting the output and inputs of Uganda's health service
delivery system. This analysis is based on ideas developed in Chapter Four.
It is undertaken in order to project trends implied in present curative health
service policies so that decision makers can better evaluate the longer run

resource and output implications of present actions.




The analysis focuses on the factors affecting the total number of

persons demanding service. It then turns to a discussion of changes that
have occurred in the disease mix of iﬁitial demanders; these factors are of
importance in understanding both the epidomiological transition which is
under way in Uganda and the effects which that transition will have on health

20 An analysis of the factors affecting the rate of

resources and outputs.
successful treatment is subsequently conducted. Finally the results of an
analysis of the factors affecting the supply of two important inputs used in
the production of health services, drugs and the recurrent budget, are
presented.

The results discussed in this section are incorporated into the final
section of the chapter. Some of the estimated relationships found in this
section are used in estimating the values of the elements of the input-vector
for 1980/81l. A further discussion of the important findings of that section

is deferred until then.

Factors Affecting the Total Number
of Persons Demanding Service

In Chapter Four, the functional relationship between the number of initial
demanders and thé variables affecting that number is specified. In a sense,
the relationship specified 1s similar to a demand equation, where price, income
and other factors pecullar to the market for curative health services are
included. In Chapter Four, it was suggested that the relationship could be

specified as follows:




5(0,Y,a,b,1,d), wbere
the total number of initial demanders,
population size,
GDP per capita,
the rate of successful treatment,
price'of.curative health services,
I the incidence of illness episodes, and
d = the average distance to health facilities.
In addition, it was indicated that price and distance could be specified
as follows:

@ b'=b C) and

= 4d (1, (Qg-)), where

total number of health facilities

é%) = ratio of mission health facilities to all health facilitiles,
and

(g%) = the ratio of rural government facilities(non-hospital) to all
government facilities. .

Empirical analysis, however, requires several changes in these equations.
First, although there are time series data available for most variables, there
are no data avallable for the incidence of illness eplsodes and only limited
cross-sectiona; data are available on the rate of successful treatment; as a
result, the statistical analysis is likely to include misspecification error.
Such specification error may result in biased and inconsistent estimates of
the parameters of the variables included, however, only if the vériables

excluded are correlated, positively or negatively, with those that are included.21




In this explanatory analysis, it is difficult to determine whether correlation

does exist between the two sets of variables. It may be argued that tﬂe in-
cidence of illness episodes per person per year is negatively related to
income, however, little evidence ig available to support the hypothesis. For
purposes of this analysis, it is assumed that correlation between the variables
does not exist and, thus, that the parameter estimates do not contain any
systematic bias.

Another problem arises in estimating the effects of the price paid for
the curative services consumed in mission health facilities, and the distance
variable, d, which was used as a proxy for the opportunity cost of obtaining
a "free" set of services provided by the government. S$ince each of the two
variables are only partial indicators of the total price paid by the demander
of a set of curative health services, the econometric analysis used several
alternative specifications utilizing different combinations of these variables.
As a first approxima;ion, the analysis assumes that a linear functional form
can be used and that the basic assumpfions for using ordinary least squares
(0. L. S.) techniques hold.

The basic econometric equation estimated is presented below with the

statistical results:-22

(6) 5 = 22345.86 + 2.48(0) - 339.85(Y) - 80.88CD) + 43.49(H) - 397.97(‘;—2)

(0.68)*** (226.32) (57.82)H (17.05)*** (174.66) *k
(Linear Functional Form)
= 20

.989, K2 = .984, d.w. = 2.01;




Yy +1.53(0) - 3.83¢D)

& 2

61(0) ~ 0.69(Y) + 0.19 Hq
(0.42)%%% (0.31)*%* (0.11) % (0.44)*%% (1.38)
: (Linear in Logarithms Functional Form)

20

2

= .991, R .988, d.w. = 2.17; and

% = gignificant at < 0.10, ** = significant at < 0.05, and *** = significant
at < 0,01. : :

The results suggest several important findings. Most important is the

negative relationship between per capita income and the number of initial

demanders. Results of the log equation indicate that the income elasticity
of demand is negative and inelastic (-0.69). Reasons for this finding are
difficult to discern but the following tentative solution is corraborated by
other results.

First, the data used to estimate the number of initial demanders were
taken from the government sector of the health service system only. As a
consequence, the sign of the income coefficient may reflect the fact that
as incomes rise in Uganda, people demand a higher quality package of health
services, i.e., a higher rate of successful treatment, which may be available
either in mission hospitals or from urban-based private physiclans. The data
in Table 5.5 indicate that there is a generally higher rate of successful
treatment for inpatient care in mission hospitals.

The suggestion that people demand a higher quality package of health
" services as incomes rise also helps to explain the positive relationship
found between the number of initial demanders and the ratio of mission hos-

pitals to total health facilities,. (see for example, the results of the linear




in logarithms equation (26) in.Table D.8, Appendix D. 0f interest is
the fact that thils positive relationship occurs even though it might be
expected that the existence of a positive money price in mission hospitals
would retard the number of persons seeking such service. Since the rate of
successful treatment is generally higher in mission hospitals, a person who
requires care and has enough money will rationally seek service at mission
hospitals rather than government hospitals.

Another result of the analysis indicates, as expected, the positive
effect of population growth on the number of initial demaﬁders. The more
interesting findings, however, lie in the_relationships between the total
number of initial demanders and (a) the total number of health facilities
(H), and (b) the ratio of rural to total government facilities (gg). Total
number of health facilities was positively related to the number of initial
demanders, and the ratio of rural units to total govermment facilities was
negatively related. These findings are not inconsistent with expectations
concerning the opportunity cost of time and the way in which perceptions of
quality would affect the consumption of health services;23 It is particular-
ly interesting to note, however, that the number of demanders is highly
responsive to changes in the number of facilities with the log equation,
suggesting an estimate of the elasticity of initial demanders with respect
to faciljties greater than 2.

In the case of the negative relationship between the ratio, E%, and

initial demanders, the findings suggest that although rural unit facilities

may be closer (thereby reducing the opportunity cost of time in consuming the




service) the perceived difference in quality between rural units and hospi-
tals is sufficiently great to offset the reduced opportunity cost of con-
suming. The data in Table 5.4 and 5.5 suggest that consumers are rational
in their discrimination between the services and outcomes obtained in rural
health units as opposed to either hospital sector. 'Since the signs of
estimated coefficients for the variables'total health facilities' and 'ratio
of rural units to total government units' are different, an interaction occurs
between quality and price when the total number of health facilities increases
due to an increase in the number of rural units. The net impact depends on
the actual values of each variable, H and E%, but they do tend to cffset one
another.
Changes in Disease Mix of the Initial Demanders

Although a complete analysis of the reasons for changes in the disease
mix of initial demanders would encompass a study in itself, relating a
number of socio—-economic as well as medical and cultural factors, the results
of an initial analysis of disease mix changes in hospital inpatient and out-
patient categoriés are presented in this section.

Annual data were used on the number of persons treated in government
and mission hospitals on an inpatient and outpatient basis by 14 major disease

classifications. The data for government hospitals extends from 1952 to

1968/69 “(18 observations), and the series for missions extends from 1958 to

1968/69 (12 observations).Z




The analysis estimated the average annual rate of change for each
disease group as a proportien of the total number of cases treated in a
government or mission facility by inpatient or outpatient treatment pro-
cess. Formally, the estimation equation was specified as follows:

(8) = aj + bj X + ewhere
proportion of total disease treated in disease category i,
(1,...,14), |

year,

disturbance term, and

a, and b, = are the estimated parameters.

] j

The results of this analysis are presented in Table 5.9.

The most important finding, which corraborates information on disease
mix change presented in Chapter Two (see Tables 2.13 - 2.16), 1is the sig-
nificant decline in the proportion of infectious and parasitic diseases
treated iﬁ hospitals on either an inpatient or outpatient basis. In govern-
ment hospitals, for example, the annual rate of decline in the proportion of
infectioué and parasitic diseases was about 0.4% per year for outpatients
and 0.8% per year fof inpatients. This finding is coupled with a significant
rise in the proportion of pregnancy and normal delivery cases treated on an
inpafient basis in government hospitals. Alsoc worthy of note are the positive
coefficients for allergic, metabolic and blood diseases and alimentary diseases;
within those categories many specific cases are related either to poor nutrition

or to gastro-enteritis affecting mothers and children. Given that these four




Table 5.9 , Estimates of the Annual Rate of Change in the Distribution
of Diseases Treated on an OQutpatient and Inpatient Basis
in Government and Mission Hospitals.

Disease Category

Government Hospitals
Qutpatient Inpatient

18 observations

Mission Hospitals
Cutpatient Inpatient
12 observations

Infectious & Parasitic
New Growths

Allergic Metabolic & Blood
Nervous System and Sense
Circulatory

Respiratory

Alimentary

Genito-Urinary

Pregnancy & Puerpfium
Delivery w/o Complication
Skin & Muscule-Skeletal
New Born

I11 Defined

Injuries

~0.409%%
(0.151)

0.003
(0.002)

0.048%%%
(0.010)

0.273%%%
(0.055)

0.008%x
(0.004)

0.253%%x
(0.059)

0.093%%
(0.049)

G.121%%*
(0.016)

o_ 0‘47***‘
(0.0609)

—_——

-0.011
(0.042)

~-0.003
(0.006)

¢.017
(0.063)

~0.197*%%
{0.040)

.=}, B22%%%

(0.147)

0.049%%x
(0.015)

0.197%%x%
(0.026)

-0.019
(0.019)

0.043%
(0.023)

" 0.050

(0.058)

0.252%%%
(0.023)

0,029
(0.035)

0. 3104
- (0.063)

" 0.531%%k%

(0.050)

~0.18]1**%
(0.046)

-0,018%
(0.010)

0.4 00% %k
(0.051)

-0.027
{0.037)

-0,295%%
(0.121)

=0.030%%%
(0.006)

0.095%*
(0.033)

0,183%%
{0.075)

0.003
(0.004)

0,083
(0.113)

0.233*
(0.113)

0.004
(0.034)

-(.126
(0.079)

——

0.090%
(0.042)

0.024*
(0.011)

~0.304
(0,192)

-0.102*%
(0.055)

~0.822%*x
{0.183)

-0.035
(0.033)

0.424%k%
(0.059)

0.032
{0.023)

0,021
(0.012).

-0.070
(0.085)

0,247 %%k
(0.069)

-0.093*
(0.050)

~0.026
(0.110)

0,382
(0.393)

-0.036
(0.034)

0.009
{0.046)

~0,032
(0.050)

~-0.012
(0.027)

Significant at < 0.10 *

Significant at < Q.05 **
Significant at < 0.01 #***

The Figures presented in this table are the estimated bj's.




disease categories comprise 17.6% of the total outpatients treated and

44.47 of the inpatients treated in government hospitals in 1968/69,25

and given that the three latter disease categories are increasing as a

proportion of all cases, it can be said that maternal and child health is
rapidly becoming the most significant health problem facing Uganda today.
Factors Affecting the Rate of Successful Treatment
It was hypothesized in Chapter Four that the rate of successful treat-

ment is a function of (a) differences in the composition of diagnostic
Vr \26
gservice inputs (—,)
* Ve
demanders S, and (d) the ratic of service-providing inputs to initial
*
demanders, G¥). The medical technology variable could not be included in the

5
empirical analysis, as there were no data available to estimate its mag-

, medical technology, {¢) the disease mix of initial

nitude. In addition, insufficient data were available on components of the
rate of successful treatment for each health facility included in the sample.
As a result, the dependent variable used in the analysis is a hybrid, :. For
the outpatient treatment process, it is the proportion of the total number
initially demanding service, S, which is comprised of the number transferred

to other health facilities or treated on an inpatient basis. For the inpatient
treatment process, it i1s the proportion of those treated who are either trans-

*
ferred to another facility or who die. Basically, a can be interpreted as a

*
rate of unsuccessful treatment. Use of this dependent variable, a, rather than

a, makes more difficult the interpretation of the estimated coefficients; it
is clear however, that the signs of the estimated relationships between the
dependent and independent variables would change if a were to be substituted

* 27
for a in the equatiomn.




Three dummy variables were incorporated in the analysis in order to
determine whether any institutional factors affect the rate of successful
treatment. The first such variable was 'hospitals or non-hospital facilities'.
The second was 'rural units with or without inpatient care’, and the third
distinguished between government and mission hospitals.

The empirical analysis used cross-sectional data, as there was no time
series information available on the rate of successful treatment.28 " The
econometric relationship estimated used ordinary least squares statistical
techniques and it was assumed that a linear functional form was appropriate.
The most interesting findings were obtained when the data for hospitals and
rural units were combined to analyze the factors affecting the outpatient
rate of successful treatment. The results are summarized below in a presen—
tation of the estimated parameters obtained for one equation.29
9) : = 299.46 +_3.98(;£.) - 2.37(I&P) - 3.37(AMB) - 2.20(NS) - 2.36(Resp)

(2.27)*r (0.67)*k% (0.99)**% (0.74)*%%  (0.66)**%
-2.33 (Alim) - 1.42(GU) - 3.00(Preg & Puer) - 2.58(S&MS) - 2.42(Ill Def)

(0.69)*** (0.76)* (0.97)*%* (0.66) **% (0.76)%**

*
=2.75 (Inj) + 0.08(v) + 4.38(Hosp) + 5.96(GRB) + 9.33(GOVMI),
*

(0.75)%%%  (0.07)°  (2.60)%%%  (1.68)%*%  (3.00)kk#

R = .81, R% = .75,

x v, ;
where a, (;—.), and (%) are defined as above,
r S
I&P through Inj = the proportion of the total number of initial demanders
comprised by that particular disease type,




'hospital, non-hospital' dummy variable, where 1
represents a hospital facility,

'rural unit with or without inpatient care' dummy
variable, where 1 represents a rural unit with in-
patient care, and

GOVMI = 'government or mission health facility' dummy variable,
where 1 represents mission units.

Several important results emerge from the data. First, the positive
relationship between the rate of unsuccessful treatment and the index of
diagnosticians, bl, tends to suggest, given the construction of the index,

that the more the training held by the primary diagnosticians in a given

facility, the lower the rate of unsuccessful treatment. Second, the findings

for the relationship between {a)} the rate of unsuccessful treatment and (b)
the ratio of total expenditures to initial demanders, b16 (a resource avail-
ability variable), are inconclusive because the estimated parameter is not
significant. The results suggest additional research, to disaggregate the
resources variable, :, in order to determine if there are particular factors,
other than the diagnostician, which affect the rate of successful treatment.
The three institutional dummy variables were very significant. The
(Hosp) dummy variable suggests that there is a significantly higher rate of
unsuccessful treatment in hospitals than in non-hospital facilities. This
finding is primarily reflective of the fact that a higher proportion of
outpatients treated at hospitals subsequently become inpatients. The same
phenomenon manifests itself in the case of rural units (see the coefficient
for the dummy variable GRB), where units with beds have a higher rate of

30

unsuccessful treatment than do those without beds. The coefficient for




the third dummy variable (GOVMI) indicates that the rate of unsuccessful

treatment in mission hospitals is significantly higher than in government
hospitals, again reflecting a hiéher rate of inpatient treatment on the part
of mission hospitals.

The negative signs of the coefficients for case mix variables all
suggest that the higher the proportion of a particular disease type in the’
total disease mix, the lower is the rate of unsuccessful treatment for that
disease. The results are somewhat puzzling in that all disease types intro-
duced into the analysis have a positive effect on the rate of successful
treatment. It may bé that the case types not included in the analysis3]
create a negative impact on the rate of successful treatment for outpatients.
Even though the signé for all disease-type coefficients are negative, how-
ever, their relative magnitude suggests that certain disease types have a
greater impact on the rate of successful treatment than do others. For
example, persons with diseases in the categories of AMB, Preg and Puer, and
Inj tend to have a greater positive impact on the rate of successful treat-
ment than do others, |

Factors Affecting Selected Service-Providing Inputs

In Chapter Four, the service-providing input vector was disaggregated
into four sub-sets: manpower, capital, other material inputs, and budget or
financial inputs. The data were insufficient for econometric analysis of
factors affecting the. supply of manpower. Estimates of this inmput for 1980/81

projection, however, were based on projected training school output, adjusted




for reéiremenés and turnover; for untrained personnel, it was assumed that the
labor supply function is perfectly_elastic at tﬁe existing minimum wage.

An expected result was confirmed in an analysis of the caﬁital input:
the government's developmental priorities constitute the most important factor
affecting the supply of éapital availgble to the health service system. The
present government's building and construction plans in the field of health
were used as a first approximation of the future supply of capital to health,
and these plans were utilized in the 1980/81 projections.

More extensive analyses.of two inputs — imported drugs and recurrent

budget -- were undertaken in order to better determine the factors affecting

their supply. The results of these analyses were then used to estimate the
value of several inputs in the service-providing input vector for the linear
programming solution of the health service system in 1980/81.

The availability of drugs is assumed to be related to the general
economic well-being of the country as measured in three ways: (a) total
monetary GDP (b) capacity to expand imports easily, as measured by the
difference between total exports and total imports, and (c) the total level
of imports. In addition, it is also expected that the number of initial
demanders for health services may have an impact on the authorities' decision
to purchase more drugs abroad. As a consequence, the statistical analysis
included, in addition to the other factors mentioned, the number of initial
demanders (the variable) and the variable lagged by one year, to reflect the

lag in obtaining information.




Two examples of the statistical results of the analysis are presented
below, along with the. equations used in the esti'mation:32

(10) v, = -4.26 + 2.00Y -0.10IM (Functional Form, Linear in
nl
(0.29)%%x (0. 21) Logarithms) '
16,

.96, R% = .95, d.w. = 1.64, and

-4,16 + 1.80 + 0.058
(0.42)**%(0.22)

{Functional Form, Linear in

(t-1) Logarithms)

16,

.96, R* = .95, d.w. = 1.49, where
v total drug imports from outside East Africa,
Y total monetary GDP,
M total imports, and
S(t-l) = total number of initial demanders lagged by one year.

The results show clearly that total.monetary GDP 1is the most important
factor affecting the importation of drugs. The income elasticity to import

(and demand) drugs appears to be highly elastic (1.8-2.0); this finding is

consistent with other estimates of the income elasticity of demand for health

services.33 Neither total imports nor the capacity to import (total exports

minus total imports) were found to be statistically significant factors.
The initial demander variable (an indicator of a demand-induced supply res-

ponse) is also statistically imsignificant.

Recurrent Budget

The budget, although not a direct service-providing input, provides
money necessary for the acquisition of all other inputs. It is comprised of
several important factors: (a) the government health budget (central and

local) (b) mission grants, (¢) fees, and (d) gifts. Although grants and fees

are generally increasing, the most .important single item in the financial




support of the entire health service system is the government's annual appro-
priation. The empirical ‘analysis, therefore, focuses on the factors which
affect the government's recurrent health budget: (a) total monetary GDP (Y),

(b) the proportion of recurrent expenditures comprised by recurrent health

(GRHE
GRE

comprised by government rural units GE%), and (d) the government's capital

expenditures ), (¢) the proportion of total.government health facilities

GRHE

GR
(—Eﬁﬁ) and (—E), are incorporated to

budget for health. The two variables,
record the effect of shifting governmental priorities (a) between health and
other sectors and (b) within the health sector. The capital budget for health
is included to determine the effect of present capital priorities on recurrent
expenditures; in ad&ition, it is lagged by one and two years in order that the
effect of past capital decisions on present recurrent costs may be analyzed.
When either lagged form of the variable appears in the equation the non-lagged
form is not included.

It is assumed that the econometric analysis can be performed by specify-
ing the functional relationship in a linear form and the OLS techniques apply.

The results of two estimated equations are presented below as examples
of the statistical results.3A

(12) VGB(t) = -18.23 + 1.70¢¥) + 1.17¢E) 4+ 6.18¢2)  (Linear in Logarithms

{0.14) *%*% (0.20)*EEE (2.42)*5 Functional Form)

20,

2

= ,98, R“ = .98, d.w. = 1.58;




GRHE, | 0.09(GBC(t-1)), (Linear in

(13) VGB(©) -5.77 + 1.96(Y) +I0.76( GRE
: Logarithms
Kkk kkk *k
(q'%S) (0.16) (0.03) Functional

20, | . . Form)

.98, R?

= .98, d.w. = 2.02, where,

the recurrent government budget for health at time t,
Y total monetary GDP,

GRHE
== the proportion of government recurrent expenditures spent

GRE on health,

é%%) = the proportion of total health facilities comprised by
government rural health facilities, and

GBC(t-1) = the government's capital budget for health lagged by
one year.

All results are significant. The coefficients for the monetary GDP
variable are highly significagt and the log equation values suggest a highly
elast;c income elasticity of demand for health services (around 2.0). Results
fér other variables suggest that they alsc significantly affect the size of
the recurrent health budget. The fact that the capital budget variable 1is
significant tends to indicate that capital expenditures have a lagged effect
on recurrent health expenditures.35 |

Projected Solution of the Linear Programming Model
for the Year 1980/81

In order to obtain a better idea of the potential response of the health
service system to future demands placed upon it by the growing population
of the country, the input.vector - both service~demanding and sefvice—providing -
was projected to 1980/81 (the end of the fourth five-year planning period).
The projections were subjected to the same linear programming exercise and the

results of the projections are compared to the results for the year 1968/69.




Methods and Procedures Used to Project the
Input Vector to 1980/81

In order to conduct the linear programming exercise for 1980/81, it

was necessary to projeét the inpuﬁ vector from 1968/69 to that date. It was
assumed that no significant changes in medical technology would occur during
that period and thus, that the values of the technological matrix wouid re-
main constant. It was also assumed that the basic methods of organizing
resources and delivering health services within each sector would not change.3

The projection effort was conducted in five parts. First the disease
mix from 1968/69 to 1980/81 was projected on the basis of information con-
tained in Table 5.9. Where negative values occurred, a minimum value was
assumed to exist. This was the situation, for example, in the case of the
inpatient, ill defined disease category in government hospitals, where a
minimum figure of 0.5% was used.37 It was assumed that the distribution of
diseases for rural units would change at one half the average rate estimated
for government and mission hospitals.38

The second projection concerned the total number of initial demanders
for each sector. These estimates were developed in two ways. For mission |
hospitals, it was assumed that the total number of initial demanders would
increase at the projected rate of population growth (3.6% per year), since
no information exists on past trends. This estimate might have been adjusted
by taking into consideration the rather high income elasticities of demand
for health services from mission hospitals inferred from the analysis in the
previous section. It was felt, however, that two factors mitigated against
this adjustment: (a) the number of mission hospitals in Uganda will likely

decline during the period, and (b) fees are charged for mission services.




. An estimate of total initial demanders for government hospitals and rural

units, was obtained by equations 4 and 8, Table D.8 , Appendix D. The
estimates derived from these two equations were 36,915,060 and 38,016,000
persons respectively; for reasons- of conservatism, the figure used was the
lower of the two estimétes. This figure was then disaggregated between
hospitals and rural units on the basis of past trends in the percentage of
initial demanders in each sector.

The remaining three parts of the projection required estimates of each
service-providing input for the three sectors of the health service system.
For mission hospitals, a number of assumptions were made on the basis of
avallable evidence. First, it was assumed that although no new facilities
would be built, some additions might be made to existing facilities, such
that available beds would rise to about 4,000 by 1980/81.39 It was assumed
that the supply of doctor time would not increase over the period for two
reasons: (a) the number of hospitals is not likely to increase, and (b)
doctors tend to be in short supply throughout the world and the opportunity
cost of being a missionary doctor is rising rapidly. The supply of trained
nursing and midwifery staff is expected to expand over the period, primarily
as expatriates are replaced and Ugandans trained in mission nurse/midwifery
schools are retained. The remaining trained manpower categories are expected
to expand to an average of one or two persons in each category of trained
staff throughout the entire group of mission hospitals. The supply of student
input was estimated on the basis of present levels of training and future plans
for expansion described in the Third Five Year Plan.40 Finally, the remaining

inputs were projected on the basis of population growth, adjusting that growth




upﬁards to reflect the high income elasticity of drug imports and recurrent
health budgets reported_in the last section.

Turning to the two government sectors, the projections of the trained
manpower staff input categories were based on information preseﬂted in

Third Five Year Development Plan.41

The total supply was then disaggregated
" between the hospitals and rural units on the basis of each sector's propor-
tion of total available supply in 1968/69, and adjusted to reflect the rela-
tively greater emphasis which has been given to rural health facilities since
the beginning cf the Third Plan. Other manpower input categories were pro-
jected on the basis of personnel-to-bed ratios existing in 1968/69. The
supply of students was estimated from information as to present and future
trends in training programs.

The supply of beds for each government sector was estimated on the basis
of the short and long-run building plans described in the Third Plan, (i.e.,
an increase in the supply of beds to 2.0 per thousand in the early 1980'5).42
Finally, estimates for other inputs used in hospitals were obtained by combin-
ing estimated income elasticities for imported drugs and recurrent expenditures
with income trends as described above. These figures were used, in turn, to

estimate total recurrent expenditures for the hospital sector, and then, on

the basis of 1968/69 figures for the proportion of total recurrent expenditures

comprised by each input category, an estimate for 1980/81 was obtained. Esti-

mates of other inputs used in the rural health facility sector, were based on
I

the following: (a) a factor to reflect the increase in the average size of

each rural unit, (b) a factor to reflect the increasing number of units, and




{c) a factor to reflect the changing distribution of types of rural units

(an increasing proportiop-afe health centers rather than dispensaries). -
" Linear Programming Results for 1980/81

The linear programming reéults for 1980/81 are presented in Table 5.
The results suggest the eyolutiOn of the health service system during the
period 1968/69 to 1980/81, given the projected input vector for that date.
These results are also indicative not only of future trends in health services
butialso of the scope of potential problems which may not be presently visible.

First, the disease mix for the two government sectors in the 1980/81
solutions contains virtually no inpatient cases. This result differs con-
sidetébly from the 1968/69 solution, where infectious and parasitic (I&P),
nervous system and sense (NS), respiratory (Resp), and alimentary (Alim) cases
appeared in at least one of the two government sector's solutions. (See
Taﬁle 5.6). With respect to the mission hospitals, the most significant
chénges between the two solutions are the following: (a) outpatient injury
cases are included to a much greater extent in the 1980/81 solution than
they were in 1968/69 and (b) a larger proportion of inpatient disease types
are represented in the 1980/81 solutions. (This increase is manifested in
the fact that NS, Alim and NB disease categories are included in 1980/81 but
not in 1968/69. At the same time, the GU category .drops out of the solution
in 1980/81.)

The primary reason for this change in case mix -- and the resulting
cost figures attached to the non-optimal case types -~ is that the number of

outpatient cases will likely increase significantly from 1968/69 to 1980/81,
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Optisnom Number of Cases Treated

Table 3. {0, Sumary of Linsar Projramaing Zolution for Ugands Government Hospltals, Missicn Hospitals and Government

objectiva Function:

Rural Units for 1980/81.

Mate of Succassful Treatoent

Ho Minisum Quantitises Constraint Imposad on the Number of Fach Typs of Initlal Demandars which Must be Traated
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Cutputs (A} GUTPATLENT (B) INPATIENT » Objactiva Total Ko,
Preg.& NS rég. 6 Punction
1P "G AMB L Cire Roap Alim [Hi] Puer Dal w/o LN, NB 111 paf In} 1P NG AMB Circ Resp Alim GU Puar Dal w/o LY. ] WG 111 Daf Inj Equals
Governmant wo:v»ﬂuwln: ¢.92 0.00 @.00 0.86 o.22 9.35 0.94 0.89 o.50 - 0.96 0.73 003 ¢.91 ¢.00 0.00 0.00 0.00 o.00 G.00 .00 M- .00 0.00 0.40 o.00 0.00 0.00 10,968,762
Current Values of‘?
Initial Demandars 1,310,.47 15,131 190,392 1,065,244 12,696 2,650,365 L,T40,011 477,813 133,653 - 1,595,010 20,174 541,418 B37,. 2N 31,263 11,736 4,360 12,106 5,843 54,287 63,676 20,076 721,516 122,1%% 11,936 3,246 1,497 13,108,200
sion mn-vuntuu:u a.54 0.40 0.00 0.85 0.3% 0.8% o.86 e.7% .57 - 0.95 0.55 a.00 o.02 0.94 0.00 800 0.21 e.00 0.93 9.96 0.00 ! 0.60 1,00 0.00 0.02 0.95 1,045,211
Currant Values of
Initial Demanders 511,167 1,962 3 7 102,286 4,47 089,757 183,774 41,715 6,670 - 178,94 %,028 6,670 17,135 27,010 1,13 22,439 5,212 3,138 16,.27¢ 23,616 §,55) 11,141 33,058 5,268 4,11 4,661 1,480,000
Government Rural c«;nn:_ 0.97 0.00 G.41 0.78 0.26 0.83 0.67 a.3% a0.%4 - 0.98 0.92 0.%0 0.00 0.8% .00 0.00 0.00 0.60 0.87 0.00 0.00 10,00 1.00 9.00 0,00 2.00 0.00 19,300,561
Current Values om_“.: N
Initial Demanders 6,937,740 5,000 365,015 1,795,679 5,000 5,761,852 3,147,951 658,947 91,081 - 31,074,851 36,746 1,139,142 1,487,009 117,000 1,042 9,053 1,002 1,323 61,937 23,175 a,2e7 36,507 45,156 9,542 120 Ld,434 22,492 24,900,700
Shadow Fric of Case Types Appearing in the Linear Programming unu_:._.u:f-:n the Cost of Forcing Non-Optimal Casw Types into the Solution
Initial Dwmandera {A) OUTPATIENT ) INPATIENT .
Ie? NG e N8 cire Rasp Alin cu ..u“umr Del w/o 55 M - 111 Det Inj IsF NG Aoy ' cire Resp Allm ou vwmmm.. el w/o B & KS " 111 Duf Inj
Governsent Hospitals )
{a) Shadew Pric 0.24 .00 0.00 0.55 0.14 0.70 0.7 0.6% 0.07 - 0.61 0.8 a.00 .48 0.00 0.00 0.00 Q.09 0.00 0.00 0.00 6.00 } $.00 .50 0.400 8.00 Q.00 6.00
(b) Cost of Hon-optimal ‘3! - 0.07 3.98 - - - - - . - - - - - 1,64 3.07 L 1.7 5.06 1.72 1.77 2.41 2.8 0.05 1.96 .1 &3 1.97
Miseion Hospitals
(a) Shadow 1R»nln:u 0.00 ¢.07 a.00 D72 0.32 0.72 0.6% 0.6L .47 - 0.77 0. 45 Q.00 0. 0.23 0.0¢ 0.00 0.90 0.00 0.3 0.08 o.00 .09 0.55 9.00 0.0% 0.51 0.00
(b) Cost of Non—Optimaltd} . - 0.09 - - - - - - - - - 0.42 - - 0.8 0.01 - 1.11 - - 1.06 - - 0.27 - - .92
Governmant Rural Units
{a) Bhadow Prices!t! 0.58 a,00 0.00 %.38 .04 0.61 e.01 0.44 0.38 - 0.10 0.27 0.30 0.00 0.20 0.00 ¢.00 0.00 6.00 0.1z ©.00 0.00 0.00 1.00 o.00 0.00 g.00 0.00
() Cost of Non-optimal‘'®} - 0.87 - - - - - - - - - - - 0.56 - 2.62 138 0.1 .09 - 1.28 .21 o - 1.00 0.24 055 2.62
|
Ehadow Frices and Slack Quantities of Sarvice-Providing Inputs f .
un_ﬂnn-ﬁu_ [£Y) (2 (N {4) {5} {6} in (9 i9) {19) an 2 {13} 14) %"..u-u» 1 {18} %p“
Wl /N Prof. Enrolled 0. Tr. o. Tr. O, Kom O.Non Tr. Drugs cla LOp.&
Aests.  Now LY Tr.lab.  TroXREY  gea Won Med  Tr. Mea Non wed  Studenta  Beds atc. Food  op.eMatnt. FICET ing, ;
Govearnmant Haspicsls
{6} . . . o.00 .00 0.00 o 00 5.43 0.00 Wotas| (1} The optimum nurbar of auccessfully treated ceses s axprassad as a preportion
(a} Bhadow Prices 0.00 .00 0.¢0 a o.0Q ¢.00 Q.00 4.00 o0 @.00 Q.00 0.00 * of the current value figure which is the number of initisl demanders.
R L3987, . 400 97,866 1,972 .889,734 LT, 1240, 082, . 502, b
(b) Black Quantities 775,479 1,278,977 L.384,556 6,987,630 1,581, 3 106 0 1,889,73 4,747,228 3,240,000 4,015,000 22,082,142 11,375,200 917,632 5,8%6,697 4,802,704 (2] Inputa n red 1-11 are seasured in hourms input 12 le measurad in bed days:
(e} currant values'? 931,127 1,596,420 1,415,260 6,987,630.1,075, 740 754,190 2,222,410 502,190 5,524,340 8,576,510 3,240,000 4,015,000 29,490,975 11,375,200 2,013,900 7,864,900 3,316,000 ﬂ and inputs 13-17 are maawured L she.
{}) The current valua figur under the optimua number of cases treatsd and wlack
Hisslon Hoapitals {6} ! quantities of service-providing inpots reprasant the two parts of the fnput
{a) Shadew FPrices 0.25 .00 0.00 0.0 1.63 0.00 ¢.00 18,1} 0.9¢ 4.00 G.00 9.00 ¢.0% e.00 0.00 0.00 ¢.00 | vector, the ssrvice-demanding and service~providing inputs respectively.
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unit of that ipput ware mada available.




such that each sector in the health service system, particularly government

hospitals and rural faéilities;.will be able to maximize the.total number

of successfully treated cases by treating a greater number of the less costly
outpatient cases, rather than by treating ahy cases on an inpatient basis.
The change in the disease mix of 1ni£ial demanders will also lead to a sig-
nificant increase in ghe proportion of successfully treated cases from the
total number of initial demanders. In 1968/69, the proportion of success-
fully treated cases in all sectors combined was approximately 69.9%. In
1980/8i, the projected rate will be approximately 79.3%.

Coﬁparative analysis of the cost of forcing non-optimal case types into
the linear programming solution between 1968/69 and 1980/81 suggests that a
relatively constant patgern exists aver the entire period (compare Tables
5.6 and 5.10). The only significant changes between 1§68/69 and 1980/81
appear-in.the relative magnitudes of the costs. Inpatient costs will increase
significantly over the period, particularly in government hospitals.

Perhaps more important frop a policy point of view, however, are the
changes in the shadow prices of the coﬁstraints imposed by the service-
providing input variables. The analysis presented in Table 5.1l concerning
the relative proportion of slack for each service-providing input provides
additional information as to the nature of these constraints, assuming that
the estimated service-providing input vector for 1980/81 reasonably reflects
the situation at that point in time. Assuming that the government's health
manpower training programs are implemented, the constraints which existed

throughout the health service system in 1968/69 in trained laboratory staff
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Table 5.11 Relative Proportion of Slack for Each
Service-Providing Input by Sector of
Uganda's Health Service System in 1980/81,
Given the Linear Programming Solution.

Objective Function: Rate of Successful Treatment

Inputs - ' . Government Mission Government
: Hospitals . Hospitals Rural Units

Doctorsij _ | S '_‘0;53 ———
Medical aﬁd Nursing Assts. : 0.80
Professional Nurses/Midwives 0.98.
Enrolled Nurses/Midwives ' 1.00
Trained Lab.Staff 0.84
Trained X-Ray Staff 0.38
Other Trained Medical Staff 0.89

Other Tralned Non-Medical
Staff

Other Non-Trained Medical
Staff ' 0.34 .19

Other Non-Trained Non-Medical
Staff 0.55 .21

Students 1.00 .24

Beds 1.00 .54 0.83
Drugs, Etc. 0.78 .73 0.20
Food 1.00 .72 0.77

Vehicle Opération and
Maintenance 0.46 .69 0.14

Electricity 0.74 .68 0.64
Other Operation and

Maintenance 0.87 .68 0.53

Note: The figures found in this table were derived from data presented in
the third section of Table 5.10.




will héve been largely erased.by 1980/81 except in mission heospitals. The
input variable which will remain the most binding constraint in 1980/81

(a variable which was not addreésed in the third development plan) is the
manpoﬁer}category of othef tréined, non-medical staff, whose major component

is ambulance drivers. (See the shadow prices for this category, Table 5.10.)

When the small average annual rate of 3.4 transfers per thousand (the average

rate in 1968(69 for a sample of 19 rural health facilities, Table 2.12), is
applied to a base of appfoximately 25 million attendees at rural units, 13
million at government hospitals and 1.5 million at mission hospitals, the

total number of persons transferred becomes quite large. Even if the average
transfer rate were to decline significantly, there would still be an absolutely
large number of transfers. Further, given that the government is increasing
the number of ambulances in rural areasaa and is spending large sums of money
to imp;ove roads throughout the country, it is difficult to conceilve that the
transfer rate will decline.

It 1s also interesting to note that while the input complementary to
drivers -- vehicle operation and maintenance -- 1s slack in the linear
programming model, its proportion of slack is relatively small in all three
sectors in both 1968/69 and 1980/81 (see Tables 5.8 and 5.11). In terms of
training programs, .the government should implement a program, not just to
train ambulance drivers, but also to render basic first aid and emergency
medical procedures. Perhaps some of the less intensively used manpower cadres,
indicated as slack inputs in the linear programming solutiomns, could be

trained as ambulance drivers.




Turning to an analysis of the relative degree of input slack, the

information presented in Table 5.1l suggests that, given the linear program-
ming solutions for each sector in 1980/81, the propoftion of slack through-
out the system will have generally increased from 1968/69 to 1980/81. This
situation 1s particularly true in the case of trained manpower and in the
government hospitals. Government hospitals have such a high proportion of
inputs as slack due to the large proportion of all inputs used in the in-
patient treatment process, whereas the linear programming solution suggests
that little if any inpatient care is warranted. At the same time, while

not containing as much slack, inputs in rural units also will experience

an increase in slack over the period.

What are the policy implications of the above analysis? First, assum-
ing that (a) the objective function used conforms to the priorities of Uganda,
and (b) the estimated 1980/81 input vector conforms to reality in an approx-
imate way, a considerable expenditure will have been made by the government
for the training and provision of staff for very costly health maintenance
activities, 1.e., curative inpatient care. Perhaps spillover benefits will
accrue to the entire population as a result of having many medically trained
persons living throughout the country, but those benefits would have to be
quite lgrge in order to compensate for the income disparities which will
likely result from increased opportunity for trained persons to engage in
private practice.45

Secondly, it would appear that although rural health.units will receive
a larger proportion of available inputs through 1980/81, additional resource

reallocation between government hospitals and rural health units is warranted.




A particularly important area for the beginning of such resource reallocation

is 1in drugs. Although the drug input is never a binding constraint in any

of the linear programming solutions, its proportion of slack in the rural
units is very low. If the rural'qnits:were disaggregated, it is highly

likely that many would experiénce @ binding drug and medical supply constraint.
The personal stories of medical assistants recounting how they often run out
of monthly allotments in two weeks, if not before, provide graphic illus-
trations of the general point. Third, no more units with beds appear to be
needed since the slack proportions for government hospitals and rural units
increases duriné the period. The only exception to this statement lies in
maternity beds for normal deliveries and minor complications.

Finally, given the large and increasing degree of slack in each
sector, the input intensity in the health services provided each person
deman&ing service might be increased. There appears to be slack diagnostic
time generally available, both among doctors and medical and nursing assist-
ants, as well as among the nursing staff generally. The nursing staff could
be used to a greater extent in the outpatient department or, as was earlier
suggested, in the provision of preventive health care. Such reallocations
could well yield a higher quality of care and the rate of successful treatment
presumably would manifest that fact.

Summary

In this chapter, the linear programming model for analyzihg Uganda's

health service system was empirically specified. The procedures, methods,

and assumptions used for estimation of the input vector, the technological




matrix, and the objective function —-- when specified in terms of the rate
of successful treatment -- were described. The model was empirically tested

using 1968/69.data from the three main sectors of Uganda's health service

system (government hospitals, mission hospitals, and government rural health

units wiéh beds for inpatient care). The implications of the results were
discussed. An explorator& empirical analysis of the factors affecting the
vector pf initial demanders, the rate of successful treatment, and several
components of the service-providing inputs was conducted. Finally, projec~
ticns and analyses of the health service system in 1980/81 were made, utiliz-
ing the linear programming model developed for and tested on 1968/69 data.
This analysis was conducted by projecting both subsets of the input vector
from 1968/69 values to 1980/81. The health policy implications of the

analysis were presented.




Footnotes

The linear programming model could have been constructed to conform
more realistically to the production process discussed in the first
section of Chapter 4 by incorporating into one vector the inpatient
and outpatient initial demanders and then having two lower submatrices,
each 14 x 14, containing a principal diagonal whose elements have the
same significance described above. The scope of the s technological
matrix would have been 1=(1,...,31), j=(1,...,28). This procedure has
not been followed for reasons of convenience, and the substance of the
analysis is not affected.

"Qutput data for govermment and mission hospitals are summarized in
monthly reports according to sex and disease. Govermment rural units,
however, summarize data on a monthly basis according to a disease
classification different than that used by hospitals, and data on age
and sex are included only in summarized form, without disaggregation
on a disease-specific basis. The disease classification scheme em-
ployed by rural units has been adjusted to conform to that employed
in government and mission hospital units through detailed analysis

of the daily medical record books for several rural uaits. See copies
of MF 74, 75, and 77 in Appendix F.

Martin Feldstein, in his example of the use of linear programming in
health services planning, used the budget as a variable. His use of
the budget, however, was due to his desire to keep the analysis sugges-
tive of the applicability of the methodology. He further implied that
it would be desirable to disaggregate the input vector, particularly

to include drugs and medical supplies, in order to provide a greater
degree of realism in the planning problem. See Martin Feldstein,
Economic Analysis for Health Service Efficiency (Amsterdam: North-
Holland Publishing Company, 1967), Chapter 6.

A copy of the survey instrument used 1s contained in Appendix F.

The data on initial demanders were randomly audited by going back to
original sources in rural facilities.

See J. Galea, "Inventory, Appraisal, and Assessment of the Basic Health
Services of Uganda, Developments for a Malaria Eradication Programme,"
(Jinja, Uganda: Malaria Pre-Eradication Programme, World Health Organi-
zation, 1967). See also Hallway, Jane, & Survey of Church Related Hos-
pitals in the Anglican Province of Uganda, Rwanda and Burundi, (Kampala:
Provinecial Medical Board, 1972) and Survey of all our Catholic Medical
Units, (Kampala: Catholic Medical Bureau, 1969).




".See Martin Feldstein, Economic Analysis for Health Service Efficiency, .
- pp. 171-175, for a discussion of the methodology he employed.

The Ministry of'Health.was-beginning to develop a complete hospitai—
specific budgeting system in 1969.

See Tables 2.13, 2.14, 2.15, and 2.16 for an analysis of the differences
in the disease distribution between government and mission hospitals.

In Table C.9, Appendix C, the calculations made to obtain

an estimate of the average quantity of drugs and medical supplies used

by disease category on an outpatient and inpatient basis are shown. A
better method of estimating the cost of drugs and medical supplies on

an inpatient basis would be to examine a sample of inpatient case records.
At one point, the researcher began such an analysis but ran into great
difficulty deciphering handwriting and could not obtain necessary assist-
ance from medical staff. At some point this research should be conducted.

One additional complicating factor, not taken into consideration in the
calculations but of which the researcher is aware, is the problem of
theft. It was well known in certain markets that individuals could ob-
tain drugs for a fee, particularly antibiotics such as penicillin.
Exactly how to take this problem into consideration is unclear, but

one must be aware of its existence when interpreting the results.

Basically, the data used to estimate the disease-specific rates of
successful treatment for each of the three sectors were obtained from
the following sources: (a) published statistics of the Ministry of
Health, (b) unpublished records of a sample of health facilities from
all three sectors of the health service system, and (c) a patient
follow-up survey used to estimate the number of unsuccessfully treated
initial demanders.

Martin Feldstein, Economic Analysis for Health Service Efficiency,
pp. 175-178.

See Chapter 4 for a discussion of the rationale for using the rate of
successful treatment as the appropriate set of weights.

It is possible to discern the differential resources requirements among
disease groups by looking at the inpatient portion of the technological
matrix for each sector. For example, differences in the average length
of stay may be discerned by looking at the twelfth row, beds, in Tables
D.5, D.6, D.7, Appendix D. :

The shadow price and cost figures are to be interpreted as estimates
of marginal prices or costs rather than average price or cost since an
extra marginal change in any one or more or the inputs would yield a
golution different than that indicated.




- Since each initial demander is weighted by his rate of successful

- treatment, (less than one, except for inpatient uncomplicated deliv-
eries), the values of the shadow prices for each disease type is
constrained to values between zero and one.

In Table ¢,13,Appendix C, an alternative linear programming solution
is presented. The principal difference between the alternative and
the one presented in the text is as follows: thé alternative requires
that a minimum proportion of each case type, on an inpatient and out-
patient basis be treated before the. optimizing process occurs for the
remaining service demanders and service-providing inputs. Although
the nature of the solution in terms of the optimal disease mix and the
values of particular shadow prices, costs of forcing non-optimal case
types into the solution and the quantity of slack of each input are

" different, a similar pattern 1is observed with respect to the proportion-
ality of slack in the "important" service-providing inputs such as

~ doctors, nurses and beds. For example, in government hospitals the
proportion of doctor's slack time is 36.8 percent, for professional
nurses and midwives 52.0 percent, and for beds 73.9 percent.

Republic of Uganda, Uganda's Plan 1II, para. 17.74, p. 322.

Republic of Uganda, Uganda's Plan III, p. 120.

See Abdel R. Omran, "The Epidemiologic Transition: A Theory of the
Epidemiology of Population Change,'" Milbank Memorial Fund Quarterly,
49, 4, Part 1, (October 1972), pp. 508-538. -

See Jan Kmenta, Elements of Econometrics, (New York: The Macmillan
Co., 1971), pp. 392-394.

See Table D.8,  Appendix B for the statistical results of other
estimated equations.

As the total number of health facilities increases (assuming that there

is some reasonable concern for equitable spatial and population distri-
bution), the average distance required for travel to obtain health ser-
vices is reduced, and the amount of time spent in the consumption

process falls; the cost of consuming such services and is thereby reduced,
leading an expansion of demanders.

It was assumed that the one-half year observation for January to June
1960 was a valid observation, when the reporting period for the Ministry
of Health changed from a calendar to a fiscal year in June 1960,

Data to calculate these figures are found in Tables 2.13 and 2.15. The

corresponding mission hospital figures are 20.3% and 41.7%, respectively.
v

The index of diagnostic service inputs, (;ET), is described more fully

in section 4, Appendix C. Briefly, r however, it is constructed

such that it can vary between one and five,with a value of one Iindicating

that all diagnostic services are provided by doctors and a value of five

meaning that all diagnostic services are provided by untrained dressers.




Footnotes

The linear programming model could have been constructed to conform
more realistically to the production process discussed in the first
section of Chapter 4 by incorporating into one vector the inpatient
and outpatient initial demanders and then having two lower submatrices,
each 14 x 14, containing a principal diagonal whose elements have the
same significance described above. The scope of the s technological
matrix would have been i=(1,...,31), j=(1,...,28). This procedure has
not been followed for reasons of convenience, and the substance of the
analysis is not affected.

"Output data for government and mission hospitals are summarized in
monthly reports according to sex and disease. Government rural units,
however, summarize data on a monthly basis according to a disease
‘classification different than that used by hospitals, and data on age
and sex are included only in summarized form, without disaggregation
on a disease-specific basis. The disease classification scheme em—
ployed by rural units has been adjusted to conform to that employed
in government and mission hospital units through detailed analysis

of the daily medical record books for several rural units. See copiles
of MF 74, 75, and 77 in Appendix F.

Martin Feldstein, in his example of the use of linear programming in
health services planning, used the budget as a variable. His use of
the budget, however, was due to his desire to keep the analysis sugges-
tive of the applicability of the methodology. He further implied that
it would be desirable to disaggregate the input vector, particularly

to include drugs and medical supplies, in order to provide a greater
degree of realism in the planning problem. See Martin Feldstein,
Economic Analysis for Health Service Efficiency (Amsterdam: North-
Holland Publishing Company, 1967), Chapter 6.

A copy of the survey instrument used is contained in Appendix F.

The data on initial demanders were randomly audited by going back to
original sources in rural facilities.

See J. Galea, "Inventory, Appraisal, and Assessment of the Basic Health
Services of Uganda, Developments for a Malaria Eradication Programme,"
(Jinja, Uganda: Malaria Pre-Eradication Programme, World Health Organi-
zation, 1967). See also Hallway, Jane, A Survey of Church Related Hos-
pitals in the Anglican Province of Uganda, Rwanda and Burundi, (Kampala:
Provincial Medical Board, 1972) and Survey of all ocur Catholic Medical
Units, (Kampala: Catholic Medical Bureau, 1969).




The exclusion is due either to lack of information -- i.e., the
disease comprises a very small proportion of total outpatient cases
seen - or to the fact that normal deliveries are not conducted on an
outpatient basis., - 1

Other statistical results are presented in Table D.10, Appendix D.

See Benton Massell and Judith.Heyer, "Household Expenditure Analysis
in Nairobi: A Statistical Analysis of Consumer Behavior,' Economic
‘Development and Cultural Change,. (January 1969), pp. 212-234. Their
estimates of the income elasticity of demand for health services
varied between 1.07 to 1.42.

Other statistical results are presented in Table D.11, Appendix D.

The government appears to be cognizant of this important relationship.
See Republic of Uganda, Uganda's Plan III, pp. 121-124.

It is unfortunate that economic methods of analysis cannot adequately
handle major changes in the soclo - politico - economic system, such

as have occurred in Uganda since 1971. A recent issue of Africa Reports
indicates that one-third to one-half of all the doctors in Uganda prior
to 1971 have left the country —— including nationals. In addition,

many other health workers have left. I suspect the situation is parti-
cularly acute in mission hospitals. The lack of trained health man-
power has manifested itself in at least two ways: Africa Report mentions
that the government is attempting to recruit health workers from North
African countries, and Mr. Roy Innis of the Congress of Racial Equality
has been recruiting Black Americans with health skills to work in Ugan-
da. In addition there is evidence that the medical manpower training
programs, (including both the medical school at Makerere and other
training programs) have been seriously curtailed. Exactly how these
shocks will work themselves out over a ten to fifteen year period is
difficult to predict; the analysis conducted in this last section,
however, is suggestive of the situation as it might have existed if the
health service system had developed according to the plans and priorities
developed in the 1970/71 period and spelled out in Uganda's Third Five
Year Development Plam, 1971/72 - 1975/76, Chapter 1, and 17.

Figures were ugsed which indicated a rather precipitious rate of decline
in the proportion of total cases comprised by infectious and parasitic
diseases —— 0.4% per year for outpatient and 0.8% per year for inpatient.
More research attention should be given to these figures in future pro-
jections, since it is unlikely that the etiology in Uganda will change
to the extent that such a rate of decline will continue.




This assumption is based primarily on pragmatism, as little alternative
information is available.

See Republic of Uganda, Uganda's Plan III, para. 17.50, p. 315.

See Republic of Uganda, Uganda's Plan III, para. 17.62, p. 319.

See Republic of qun&a, Uganda's Plan I1I, Table 17-1, and pp. 315-324.

See Republic of Uganda, Uganda's Plan I1I, para. 17.26, 36, 39, 40 and
PP. 308-313.

resulting figure ﬁsgd to project 1968/69 figures to 1980/81 was
. This figure was derived in the following way:

The average size health facility, in terms of beds, would
increase from 15.8 beds in 1968/69 to 25.0 beds in 1980/81,
an increase of 58.2%.

The total number of units would increase by 97% over the
period, from 169 in 1968/69 to 352 in 1980/81.

The average increase in cost due to the general improve-
ment of the rural units from dispensaries to health centers
is 30%. This figure is based on 1968/69 average cost data
from a sample of rural health facilities in Busoga, East
Mengo and Ankole Districts.

The final figure was determined by multiplying these three figures together:
1.58 x 1.97 x-1.30 = 4.0.

See Republic of Uganda, Uganda's Plan III, para, 17.32, p. 310.

See W. Lee Hansen and Burton A. Weisbrod, "The Distribution of Costs
and Direct Benefits of Public Higher Education: The Case of California,"”
Journal of Human Resources, 4,2 (Spring 1969), pp. 176-191.




CHAPTER SIX

In this chapter, the analysis focuses on the macro-economic
effects of Uganda's health service system. To the extent that data
are available, the relationships between Uganda's development ob-
jectives and the provision and development of the health service
system are examined. The analysis focuses on the relationships

between health services and {a) population growth and demographic

change, (b) the balance of payments, (c) employment, (d} other

industries, and (e) developmental equity.l

Health and Demographic Change

The literature on health and demographic change has emphasized
two relationships. Some analyses have examined the effects of avail-
ability of health services on the rate of population growth and demo-
graphic change. Others have discussed the effect of population growth
on both the general level of health in the population and on a coun-
try's health services. Most of the literature, however, is specula-
tive in nature, offering very little empirical informaticn. This
problem is particularly acute when long run effects are discussed, for
virtually all of the studies make inferences related to the impact of
improved health standards on demographic variables. Approximate
quantitative estimates of these relationships, and the relative
importance of these relationships vis—a—vis other socioeconomic

changes in the population, have not been developed.




Health Effects on Population Growth

The literature suggests that disease eradication tends to
increase the rate of population growth by causing a decline in the
death rate and/or an increase in fertility.2 Several studies have
also indicated that the reduction in morbidity rates brought about
by the eradication of disease lends to an increase in human capital.3

It is also maintained that the improvement of health services, par-

ticularly the addition of both maternal and child health services

and family planning services, leadé to demographic change. It is
assumed in this regard that the rate of population growth over time
will decline as families perceive an increase in the probability
that their children will live to adulthood.4

Health services are also said to affect demographic change when
tﬁe availability of the services is improved, but family planning
services are not provided concomitantly. Improvement of the health
of females and reduction of high infant mortality rates are both
assumed to result in an increase in population growth.5 It 1s also
maintained, however, that an increase in nutritional standards will
result in a decline in infant mortality as malnutrition is often
complicated with other severe illnesses. This decline in infant
mortality, it is suggested, will lead in the long run to a decline
in desired family size, and thereby a reduction in fertility and

decline in the rate of population growth.6

Effects of Population Growth on Health
There has been some discussion in the literature of the effects

of population growth both on health standards and on the demand for




health services. First, it has been suggested that rapid population
growth leads to a reduction in health standards. Standards such as
hospital-bed—to—pﬁpulation ratios and doctor-to-population ratios are
saiq to decline as a result of population increase and the assumption
is made that the health of‘the population will also decline. As
indicated in Chapter 3, however, the use of medical resource-to-popu-
lation ratios as a measufe of health output and health standards is
spurious.

Second, it is maintained that rapid population growth will have
an impact on government decisions with respect to budget allocations.
It is suggested that although health services are likely to receive
increased budgetary allocations, standards of health will not in-
crease because rapld population growth itself retards the service
system's ability to keep up with the increasing service demand.’
After suggesting that the relationship between population growth and
health standards is negative, most authors explore alternative cost-
minimizing policies, such as increasing paramedical staff,8 or ex-
panding the training of both professional and paraprofessional staff.

Population is also sald to affect health in another way. As the
age structure of the population changes, the composition of demand
for health services shifts. There is a change in the incidence of
certain diseases, which affects the disease mix within a population.9
When the rate of population growth increases, a larger proportion of
the population is found in younger age brackets; an increasing pro-
portion of the demand for health services thus results from maladies

‘afflicting young children. As the rate of population growth falls

B, E M




and the age structure of the population becomes older, an increasing

proportion of the disease mix is composed of circulatory and heart

related problems and cancer.lo

Demographic changes also affect health and the health service
system throughifhe process of fural to urban migration. Health ser-
vices in urban areas tend to be delivered in hospitals, while health .
centers or othgr_less sophisticated facilities predominate in rural
areas. As people migrate to urban areas, the cost of providing health
services increases because hospitals are based on more expensive
organizational structures.ll

Finally, the impact of a shorter birth interval on health has

12 A shorter birth interval increases

been analyzed in the literature.
both the illness rate per family, and the rate of illness per family
member per unit of time. It also tends to decrease the nutritional

status of the entire family which may have the further effect of

changing the distribution of diseases contracted.

Health and Population: The Ugandan Case

The purpose of this section is to present information which
highlights some of the implications discussed above relating health
and population change. Two studies were undertaken in this regard:A
the first examined the availability of health ser%ices in relation
to the rate of population growth in Uganda's sub-counties from 1959
to 1969, and the second examined the extent to which the age structure
has become younger over that period in relation to health service

availability.
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Population Growth and Health Service Availability

In order to test the relationship between the availability of
health services and the rate of population growth, two types of data
were required: (a) population census data for at least two periods,
and (b) the type and location of every health facility in both census
years.13 Once gathered, the data were used to conduct three different
tests on two relationships between health services and population
growth.

The first test was made to determine whether there was a
significant difference in the mean annual rate of population growth
over the decade in those subcounties (called divisions or gombololas)
with no health facilities as compared to those gombololas in which
there was a health facility. Health facilitiles were further classified
into two groups: (a) those with maternity services (including antenatal
and young child clinics) and (b) those without such services. The
specific taxonomy used is as follows:

{1) No health facility in 1959 or 1969;

(2) No health facility in 1959, but a health facility in
1969 without maternity services;

(3) No health faeility in 1959, but a health facility in
1969 with maternity services;

(4) A health facility in 1959 without materulty services, and
a health facility in 1969 without maternity services;

(5) A health facility in 1959 without maternity services, and
a health facllity in 1969 with maternity services;

(6) A health facility in 1959 with maternity services, but
no facility in 1969; and

A health facility in 1959 with maternity services, and a
health facility in 1969 with maternity services.




The test was conducted to determine the effect of the avail-
ability of health services on two demographic variables, births and

deaths, which, in interacting, constitute the basic mechanism of

population growth. 1In order to focus solely on the effect of changes

in birth and death rates, the 599 gombololas in the country 14 yere

divided intec a rural and urban groups. The urban gombololas were
dropped from the analysis due to the likelihood of high levels of net
immigration, which would bias the test results.l? The resulting
sample of 467 "rural" gombololas were analyzed and the results are
summarized in Table 6.1 and Figure 6.1.

As seen in Table 6.1, few of the mean population growth rates
are statistically different from one another, primarily because the
standard devations are quite large. Where there are significantly
different means, no consistent pattern emerges. However, Figure 6.1
reveals several interesting trends which, although not statistically
significant, do point to the possibility of a linkage between popula-
tion growth and the availability of health services.10

Figure 6.1 illustrates the data found in Table 6.1, eliminating
health facility categories 3 and 6 due to a lack of observations. The
subcounties, grouped according to health facility classification, re-
presenta continuum of services: (a) no services, (b) recently intro-
duced curative health services, (c) curative health services available
for at least 10 years, and (d) both curative and maternal and child
health services available for at least 10 years. In Figure 6.1, part
(A), we see that in all cases - in the country as a whole as well as
in each region - the rate of population growth tends to be greater in

gombololas with no health facilities, than it is in those where both
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curative and maternal health services have been available for some time.
In three of the five cases - Country Total, Northern Region, and
Eastern Region - an interesting possibility presents itself: when
health facilities provide curative services only, the rate of popula-

tion growth may'be affected as a result of a reduction in the death

rate without a concomitant reduction in fertility.l7 Since the data

from the other two regions, do not conform to this pattern, however,
the possibility is tentative, at best. If future data bear out the
"trend", however the policy implication - provision of maternal and
child health services in all health facilities - is obvious.

The data in Figure 6.1 (B), organized on the basis of population
density, suggest a potentially significant negative relationship be-
tween population growth rate and population density. Health services
appears to have a negative impact on the rate of population growth in
more heavily populated areas of the country, but a positive effect in
the lightly populated areas. Without the pressure of population on
the land, therefore, it may be that the short or medium term effect
of all types of health services will be to increase the rate of popu-~
lation growth through reducing the death rate, without affecting
fertilitey.

A second test was conducted to analyze the relationship between
the population growth and health services availability. This test was
conducted in the same manner and utilized the same data as described
above. One additiopal adjustment was made, however, to correct for
the possible bilases of (a) rural to rural migration, (b) international

net in-migration to refugee settlement areas in rural parts of the
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country and (c) under-counting in the 1959 census. The adjustment

eliminated from the sample of gombololas those in which the average
rate of population growth over the decade was greater than five per-
cent. Although this figure is somewhat arﬁitrary, evidence from
around the world 19 suggests that few areas have ever experienced
crude birth rates over a sustained period in excess of approximately
56 per thousand. Similarly, crude death fates have not fallen below
approximately nine per thousand, even where a population is predom-
inately young. Since the natural rate of increase 1s defined as the
difference between fhe crude birth rate and crude death rate and is
the rate of population growth in a closed population which does not
experience migration effects, the highest possible natural rate of
increase which could be expected in Uganda would approximate five
percent. The total number of gombolola observations was thus re-
duced from 467 to 374.

The results of the second test are summarized in Table 6.2 and
Figure 6.2. The results suggest no clear relationship between the
availability of health services and population growth. The data
summarized in Figure 6.2, however continue to tentatively suggest
the possibllity of a slower rate of population growth in gombololas
where both curative and maternal health services have been provided,
as contrasted to those gombololas where no health services have been
available. The trend in Buganda region is most puzzling and evokes
no plausible explanation.

It is interesting, however, to contrast the trend in the Eastern

Region with that of the North. The region classification serves as a




TABLE 6.2

Test of Differences Between Mean Population Growth Rates

For Groups of Subcounties in Uganda, Grouped According to
The Type of Health Services Available and Adjusted for
Migration and Undercounting.

Health
Facility Total Buganda Eastern ) Northern Western
Type Country Region Region Region Region

1 R=133 14 56 34 29
2.779 2.536 2.548 3.165 2.890
(1.054) (0.926) (0.822) (0.983) (1.387)

N=111 34 40 31
2.608 2.644 2.605 .667 2.368
(1.126) (1.106) (0.890) .761) .336)

N=11 5 4
3.000 2.300 .000 3.375
(1.135) (0.998) .600) (0.928)

N=48 17
2.719 2.512 . 406 . 500
(0.958) (0.766) .643) .392)

N=0

0.400 4.400
(0.000) (0.000)

16 22 22
2.975 2.236 2.555
(1.379) (0.801) (1.184)

Total N ~72 141 92

154 2>7 x
2>4 1-7 x
7>4

significant at 0.15 level
significant at 0.10 level
significant at 0.05 level
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Figure 6.2 Relationship Between Health Services

and Population Growth in Uganda
Adjusted for Migration and Undercounting

Rate of Population

Growth
5% 1

Northern Region

Buganda Region

Eastern Region
Total Country

Western Region

Health Facility Type

Data from Table 6.2




good proxy for two variables which certainly affect population growth:
(a) population density and (b) the extent and duration of other soecio-

economic forces which,over time, affect desired family size. There

are at least two socio—eéonomic_forces which are important in the case

of Uganda: (1) education, particularly of females,20 and (1) participa-

tion in the monetary economy, through cash crop agriculture as well as
non-agricultural activities. 1In the Eastern Region both education and
economic participation have been prevalent over a longer period of time
in the Northern region.zl In addition, the Eastern regiom has a much
higher population density than does the North.22 For these reasons it
. 1s possible that the relationship between population growth and health
services shown in Figure 6.2 is a manifestation of different periods
of the demographic transition within the country. The North, having
more recently been drawn into socio-economic development and experienc-
ing little population pressure, has increased in rate of population
growth. 1In the East, however, both socio-economic development and
population pressure have been at work for some time and it appears
that health services may now be contributing not only to a declining
death rate but also to a declining trend in fertility, as indicated by
crude birth rates.23 These suggestions are presented in schematic
form in Figure 6.3, which presents a "classical" demographic transition
and the points at which the Northern and Eastern Regions are now to
be found.

A final test was conducted on the available data in a determina-
tion of the relationship between health service availability and the

rate of population growth. Gombolola observations were grouped into
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counties; again the urban counties were excluded from the analysis.
A category of partially urbanized counties was created and this
category was analyzed separately.za
There were two primary reasons for conducting the analysis on
a county basis. First, the prqblem‘of migration bias (short rural-
rural movements) is minimized, since many moves do not cross county
boundaries. Second, it was possible Lo develop two additional crude
measures of health service availability: (a) health facility beds per

thousand population as of 1969, and (b) maternity service beds per

thousand population as of 1969. These two measures are continuous

in nature, making it possible to focus on the functional relationship

between population growth and health service.

The hypothesis tested assumes that the rate of population growth
is affected by the availability of both curative and maternal health
services (represented by measures (a) and (b) above). It was assumed
that the functional relationships were linear and could be estimated
according to 0.L.S5. assumptions. Econometrically, the relationships
estimated were:

= a+ blgxlg + e,
='a + bypgXgg + €, and

= a + b21X19 + b22X20 + ¢,

average annual rate of population growth from 1959-1969,
= total health service beds per thousand persons in 1969,

= total maternal health service beds per thousand persons
in 1969,




a, bigs bygs by, and byy = estimated parameters, and

£ = the disturbance term.

These relationships were estimatéd for the sub—sample of partially

urbanized countiés as well as for all rural counties and the rural
counties in eaéh of the four regions. The results are summarized in
Table 6.3.

The most significant finding of this analysis is that even
though (a) not all the estimated parameters are statistically significant
and (b) the proportion of variation between the variables explained by
the model is generally law (due largely to an incoﬁplete modél specifica-
tion of the factors affecting population growth), 21 of the 24 health
servicé parameters estimated had a negative sign. This tends to suggest
that the relationship bgtween the availability of health services and
the rate of population growth may likely be negative. This finding
tends to corroborate the tentative findings of the two tests discussed

above.

Changes in the Age Structure Related to Health Service Availability

‘Two tests were-conducted to determine the effect of health service
avallability on theAage struc;ure of ;he population of Uganda. The
first test analyzed differences beéween‘mean chénges in the ratio of
"old" persons to "young" persons over the decade 1959 to 1969 in rural

gombololas. The results are ppesented in Table 6.4, The second test
anslyzed the average annual rate of change in the ratio of old persons

to young persons over the decade 1959 to 1969 in rural counties of the

country.'25 The results are presented in Table 6.5.
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It can be seen in Table 6.4 that the mean percentage change
among category 2 gombololas, those with no curative health services

in 1959 and only curative health services in 1969, tended to be

greater than the percentage éhange in every other category, with the

exception of the quthern_region. In éategory 2 gombololas, the age
structure became younger at a more rapid rate than in either the
gombololas with no health services or those which have had health
services -- both curative and maternal -- for some period. This result
tends to corroborate the earlier finding of a slightly higher popula-
tion growth rate in gombololas with only curative health services.

The only unusual finding in the data summarized in Table 6.4 is
to be found in the Northern region, where, in some cases, the popula~-
tion age structure tended to become older. Either the finding is
spurious as a result of misreporting of ages in the 1959 census, or it
may infer that the effect of health services as indicated by the
figures for gombololas in categories 2, 3, and 7, was particularly
focused on diseases which previously caused death among the older age
groups. This effect on the death rates among the older age group
would tend to corroborate evidence presented above, which suggested
that the North is still in the very early stages of a demographic
transition (Figure 6.3).

In Table 6.5, the results of the test analyzing the impact of
curative and maternal health services on the average annual rate of
change in the age structure are presented. This test was conducted

with the same econometric methods and variables discussed above with

respect to the rate of population growth. Although the results, by and




large, were not statistically significant -- both from the perspective

of the estimated parameters of the curative and maternal health service
variables (beds per thousand persons) and from the perspective of the
proportion of the total variation explained by the specified relation-
ships -- 1t is again interesting to analyze the consistency of the
estimated parameter signs. For the curative health service varilable,
x19’ the sign is negative in 9 out of 12 cases, whereas for the mater-
nal health service variable, the sign is positive in 8 out of 12 cases;
the sign is consistently positive only in the Northern Region. This
admittedly weak evidence, however, tends to suggest that curative health
services may retard the rate at which the population's age structure
becomes younger, whereas the opposite may be true in the case of
maternal health services, whose principle short term impact would be

the reduction infant mortality.

To summarize briefly, several tests have been conducted on the
relationships between the availability of health services and (a) the
rate of population growth and (b) changes in the age structure of the
population. Although the test results were generally statistically
insignificant, limited evidence tends to suggest that these relation-
ships may not be insignificant, given improved data. In addition,
when the results are interpreted in light of the theory of demographic
transition, they suggest that Uganda should not be analyzed from a
monolithic perspective, but rather that the country should be dis-
aggregated, at least according to region, in order to discern the
location of each part of the country in the demographic transition

process. This finding, in and of itself, is crucial for the development




of an implementable set of famlly planning strategies in subsequent

planning periods.

Balance of Payments and Foreign Exchange Considerations

The health service industry_in Uganda has several links with other
countries, through the importation of drugs and other medical materials,
construction and other capital goods, and skilled manpower. In addition,
some methods of securing external financing for development plan expen-
ditures have a significant effect on the maintenance of a equilibrium
in the area of foreign exchange. In this section, these areas are
examined: (a) the extent to which the operation of Uganda's health

service system is linked to the foreign trade sector, and (b) the

effect of contractor finance methods for new capital projects on publice

indebtedness and international liquidity.

Imports of Drugs and Related Items
Of the approximately 160 million shs. spent on health services
by all branches of government and missions in 1968/69, approximately

12.5 percent (20 million shs.)} was used to purchase drugs, medical

supplies and equipment. Virtually all of these goods were imported.

The magnitude and trend of this importation is shown in Table 6.6.
Three points are of particular interest. First, although the health
service industry spent approximately 20 million shs. on imported
items, up to 40 percent of the items were consumed within the private
sector or used to build up inventories among importing pharmacies.26

Second, although total imports have nearly doubled over the 1960's,

imports of drugs and related medical supplies and equipment have
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27
nearly tripled. Other items comprise larger proportions of total

imports, but health service imports comprise a rapidly growing pro-
portion of the total. Finally, from the perspective of the long run
economlc integration of East Africa, the increase in the proportion of
drugs and related imports from Kenya is welcome; over the 1960's,

this proportion has grown from 5.1 percent to 20.2 percent.

Imports of Building Materials and Other Capital Goods
for Health Facilities

Not only does the health service system require the importation
of a large proportion of drugs, medical supplies and equipment, but {t
also imports a substantial proportion of the items for transportation
aﬁd for the construction of health facilities (Table 6.7).

As may be recalled (Chapter One, Figure 1.1), expenditures by the
central government on health have varied over the decade, primarily as
a result of capital expenditure lumpiness. Since 1964, however, health
facilities construction activity has increased more than five-fold and
the proportion of total imports comprised by health facility construct-
ion materials has increased from 0.2 percent to 1.0 percent.

The proportion of health facility construction imports within
total construction material imports is illustrated in Table 6.8. Even
during periods of relatively minor health facility construction as in
1966, a minimum of 6 percent of all imported construction materials
went into health facilities; during periocds of major health facilitv
construction (1969/1970), as much as 15 percent of imported construction
materials were so used.,

Aside from construction materials, the other most important

imported capital items in health services are vehicles (ambulances, etc.).
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Financial accounts of both government and missions indicate that

less than 500,000 shillings are beiné spent each year on new vehicles.
In recent years, this may be true; however, figures on new vehicle
registrations and data found in Galea's survey of Uganda's health
facilities in 1966 and 1967 indicate that the health service industry
spent, at a minimum, 700,000 shillings in 1965 and as much as 1,700,000
shillings in 1964 and 1967 on transport costs.28 If these estimates

of imported capital goods are added to construction materials imports,
the average annual proportion of total imports comprised by capital
inputs for health services during the 1960's was approximately 0.7

percent.

Non-Trade and Capital Account Considerations

Although it is difficult to quantify the size of all public and
private non-trade and capital balance payment flows attributable to
health services, it is useful to review the sources of such flows,
especially because Uganda's balance of payments position has deter-
lorated markedly in the last several years.29 Important flows at-
tributable to the health sector are (a) private remittances of earnings
by non-Ugandans; 30 (b) public transfers, (e.g., membership payments
and other fees to international health organizations); and (c) net
capital flows from abroad, public and private, for health facility
construction. Table 6.9 presents data showing the approximate effect
on these factors on the balance of payments position of the country.

The overall effect of health-related financial transactions on
the balance of payments position in 1969 was positive, amounting to

a net inflow of approximately 9 million shs. Closer analysis however,




TABLE 6.9

Health-Related Financial Transactions Affecting
Uganda's Balance of Payments Position in 1969.

Transfers mill. shs.

(1)

Private Income Transfers

(a) Non—African(z)

(b) Non-Ugandan African(3)

Public Transfers

(a) to international health related
organizations

Capital Account, Long Term

(a) Private-Mission Related(s)

(b) Public~Health Service Construction(ﬁ)

(1) inflow of loans and grants
(11) outflow of interest and
repayment of loans

Net Effect on Balance of Payments

(#)

Total Balance cof Payments of Uganda~1969

a (-) sign indicates a financial outflow from the country,
whereas a (+) sign indicates an inflow.

It is estimated that 5% of total wages paid to non-African
personnel in 1969 were remitted abroad.

It is estimated that 50% of total wages paid to Non-Ugandan
Africans were remitted abroad. Total wages paid to Non-Ugandan
Africans were estimated on the basis of information found in

The Republic of Uganda, Enumeration of Employees, (1968 and 1969),
Statistics Division, Ministry of Planning and Economic Development
on employment in health services.

(a) Estimated Total Employment in Health
Services 1969




Notes to Table 6.9 (contd.)

Estimated proportion of Non~Ugandan Africans
employed in Health Services 1969. Based on
Health and Education or Place of Birth 5.6%

Estimated number of Non-Ugandan Africans
employed in Health Services 1969 1,000

Estimated proportion of Non-Ugandan Africans

employed in Government Health Services. Based

on employment data between Private and Public
employment in Health Services 80%

(1) Average annual wage for Africans in
Government Health Services in 1969: 3505 shs.

(11) Average annual wage for Africans in
Private Health Services in 1969: 1867 shs,

Estimated total wages paid to Non-Ugandan
African employees.

(i) Government Health Services 2,804,000 shs.

(ii) Private Health Services 373,400 shs.

Total Wages 3,177,400 shs.

The Republic of Uganda, Medical Services Statistical Records
1968/1969, Ministry of Health, Entebbe, Appendix IV, pp. 55-56.

Financial records of Catholic and Protestant Mission Health
Facilities, provided by the respective Medical Bureaus for
1968/1969.

The Republic of Uganda, The Public Accounts of the Republic of
Uganda for the Year Ended 30th June, 1969, Government Printer,
Entebbe, 1970, pp. 32-33, 81-82.

The Republic of Uganda, Background to the Budget, 1970-71,
Statistics Division, Ministry of Planning and Economic Develop~
' ment, June 1970, Table 8.1, p. 50.




reveals that the position is not as positive as it appears. Estimations
of the net remittance abroad of employees' earnings place the figure at
a minimum of 2 million shs. Available evidence, however, indicates
that the amount remitted abroad is declining for at least 2 reasons:
(a) the rapid decline in the number of European expatriates, who are
beling replaced by trained Ugandans or less expensive non-European ex-
patriates, and (b) the reduction in the number of non-Ugandan Africans
working in the country. In addition, the period of large capital in-
flows from abroad for mission health facility construction appears to
be at an end, as a result of governmental decisions (a) to expand the
government health service system and (b) to discourage further expan-
sion of mission health services. Although recurrent external support
is thus likely to decline, support from abroad to assist in the opera-
tions of present facilities will undoubtedly continue; this support
of operating costs amounts to approximately 1.2 million shs. at the
present time. The net effect, from a balance of payments perspective,
is that the positive inflow related to health services should decline
in the future to a level of approximately 0.75 million shs.

In the public capital account, a positive inflow of approximately
8.5 million shs. was recorded in 1969. This trend is unlikely to
continue however, due to (a) decline in health facility construction

31

activities; (b) a decline in the use of foreign financing methods,

particularly contractor finance, in future health services expansion

32

activities; and (¢) an increase in the level of interest and loan

repayment commitments, particularly as a result of the large rural

hospital project of the second development plan.33 Interest and loan




repayment commitments have risen, due to the increase in outstanding

contractor-financed projects, to a minimum outflow of 7.0 million shs.

in 1970 through 1972, and 6.6 million through 1975. This substantial

repayment commitment will tend to exacerbate Uganda's balance of pay-

ments position during the early and middle 1970's.

Health Services Effect on Employment

In 1969, approximately 18,000 persons were employed in the health

services industry —- approximately six pergent of the total number

employed 1in the wage sector of the economy.3a

Since employment in
this sector nearly doubled over the decade 1959-1969, while total
employment in the country has been relatively stagnant, and since

health service facilities have been expanded in recent times, it is

useful to analyze the present and future impact of the health service

system on employment and the related equity objectives of the process

35

of economic development. The analysis will focus on three issues:

(a) a comparison of the health service industry with other industries,

in terms of output and employment relatiomships; (b) the important

secondary employment effects of the health services industry, partic-

ularly in the case of the construction industry; and (c¢) the distribu-

tion of employmeht in health services throughout the country.

An Interindustry Analysis of the Relationship Between Output
and Employment

The analysis here focuses on the position of the health service

industry relative to other sectors of the Ugandan economy, in terms of
the relationship between output and employment. Two methodclogies have

been employed in determining the relationship for each industry:




(a) the incremental output employment ratio (IOER) and (b) estimation

of the elasticity of employment with respect to output. In the IOER

method, the percentage change in value added for each industry over

the period 1963-1969 is divided by the percentage change in the number

employed. The results of these calculations are presented in Table

36
6.10. In addition to the IOER calculations, a simple labor demand

model has been developed in order to derive estimates of the elasticity
of employment with respect to output.37 These elasticity estimates
are also presented in Table 6.10.

Results of the first analysis indicate that the health service
industry has a lower IOER than the economy as a whole, which implies
a larger than average 3% employment impact during the 1960's as a re-
sult of increases in value added. Services in general, in fact, have
values below the economy average, indicating a larger employment impact
in those industries due to increases in value added. Employment elas-
ticity estimates tend to corroborate the finding, for the service
industries' employment elasticities tend to be larger than most other

industries'. 39

Secondary Employment Effects of the Health Services Industry
Although an input-output transaction matrix does not exist for the
Ugandan economy as yet,40 it 1is clear that health services demand goods
and services from a number of other industries in the country. 1In
doing so, the health service sector expands the derived demand for labor
in those other sectors. Some of the most important linkages between
the health services industry and other industries are summarized for

1968/69 in Table 6.11; included are estimates of the secondary employment
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effects of the health service industry.

In 1968/69, approximately 3,800 persons were employed in other
Industries as a secondary effect of the demands for goods and services
by the health services industry. This constituted approximately 1.3
percent of the average total employment in the country. The most
important secondary employment impact was in the construction industry,
where at least 3,100 additional jobs existed as a result of health
facility construction actiQities. That number comprised approximately
7.5 percent of the total number of persons employed in construction in
June 1969. 1In addition, estimates based on Table 6.11 indicate that
for every additional 19,200 shs. spent by the health service system

for goods and services in other industries, the demand for labor in

those industries is increased by one employee.41

The Geographical Distribution of Health Service Employment
in Rural Areas
Table 6.12 presents information, by district, concerning the pro-
portion of total wage employment comprised by health services employ-
ment. Of immediate importance is the fact that people are employed in
the health services industry in every district and town with one ex-

42 Thus, while a completely equitable distribution of health

ception,
services has by no means been accomplished, 43 there are at least some
services available in every district and major town.

Although employment in the health services industry does exist
in all areas of the country, it comprises a significantly larger pro-

portion of total employment in the towns than in the districts - 9.0

percent as opposed to 4.3 percent. Even adjusting the figures to




00%°88Z
0€LE
0sZ

YN

VN

08

0¢T

Axjsnpuy
wUﬂmem Y3ITESH
Jo 3vedmg
Jusmiotduy
Alepuonag
pelEWmIISY

lusmiorduy 28eM Tejo]
3o 8T judulordmy Lzepuodag poilemylsy uotjxodoig

Jusmioydury
98eM Teil0l pajeumyjysy

(VN Burpnyoxa) Teiol
0¢T10°0 Sa0fAI9g *2s
(8) Taxag ™

VN . SUOFIEDTUNWMOY
VN VN Jiodsueag

Q8€T*0 €912 CREED ]y}

()

82100 29°6¢ UoTIdNIISU0)

(9
§250°0 VAL

thﬂUﬂuuume

(s

(%)
19koidug 194 *Sys UOI[[TU £x3snpur
*SYs UOTTITwW AmvhuumsvnH

0138y 2sfoTduy 92TAIAS yjTesy
aad sydyaoay woay s3dyedey

A13snpuy

96£0°0 %0°*9 2In3TnoFasly

69/8961 uT 3Ioeduy Juswlordug A1epuodas ay3 jo £33ewTISY
pPue Li3snpuj aoyaisg Y3ITeSH 3yl 3o s9dequy] La3snpur-iaiuy

1179 FT4VL




Notes to Table 6.11

Not all industries are included in the list. It is assumed that those
not included do not have significant purchases made from them by the
health service industry. This assumption is based on an analysis of
financial statements of the respective governmental and mission sectors
of the health services industry.

Source: an analysis of the 1968/1969 financial statements from the
appropriate jurisdictions responsible for health services in the
central, districts and municipal governments and the Protestant and
Catholic mission organizations.

Estimates are rounded to the nearest ten employees.

The estimated secondary employment impact in Agriculture was made as
follows. I took the monetary sectors estimated value, added in agri-
culture (for 1968 and 1969) per Table 1.2 in the Republic of Uganda,
Background to the Budget 1970-71, Statistics Division, Ministry of
Planning and Economic Development, Entebbe, 1970, and made an assump-
tion that it represented 80% of total receipts by that sector. I
divided each year's figure by two to get an estimate of receilpts for
each half of the 1968/69 fiscal year. These estimates were added
together and were divided by the estimated number of total employees
in agriculture for the fiscal year 1968/69 (by averaging the 1968 and 1969
figures in the same manner as described above), per the Republic of
Uganda's Enumeration of Employees, June 1963 and 1969.

Est. Receipts Estimated Total Est. Receipts
in Agriculture Employees {thousands) per Employee
(mill. ghs.) Ratio (mill. shs.)

2092.9 52.85 0.0396

The receipts-per-employee ratio was estimated from data in Republic of
Uganda, Survey of Industrial Production, 1967, Statistics Division,
Ministry of Planning and Economic Development, Entebbe, 1969. Table
3.118, p. 83.

Receipts-per-employee ratio was estimated from data in Uganda Government,
survey of Industrial Production: Building and Construction, 1964, Sta-
tistics Division, Ministry of Planning and Community Development, 1964.
Appendix Table 1. Labor productivity data in construction was analyzed

to determine the extent to which the figures should be adjusted to reflect
the 1968/69 situation. The annual rate of increase in productivity over
that period was about 0.5%.




Notes to Table 6.11 (Contd.)

The industry receipts from health services is estimated as follows:

mill, shs. mill. shs.

(a) Drugs and Equipment 19.10
Less Direct Imports 2.47 16.63

{b) Misc. Commerce Purchases 0.28

(c) Transport, Petroleum and
Related Purchases 4,72
TOTAL 21.63

The recelpts-per-employee ratio was estimated from data in The Republic
of Uganda, Census of Distribution 1966, Statistics Division, Ministry
of Planning and Economic Development, 1967, Table A, IV, p. 35, and
Table BIII, p. 45.

The receipts-per-employee ratio was estimated as follows. It was
assumed that the average labor cost per employee in miscellaneous
services in 1968/69 was 6,000 shs. It was then assumed that labor
cost constituted 50% of total receipts in miscellaneous services.

On the basis of these two assumptions the receipts-per-employee ratio
was estimated. Data on average cash wages in Misc. Services in 1968
and 1969 was approximately 4100 and 4500 shs., respectively. It is
assumed that labor costs such as pensions, workman's compensation,
social security and non-wage benefits comprise the difference. See
Republic of Uganda, Enumeration of Employees, 1968 and 1969, Appendix
Table XX.
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Table 6.12

Proportion Health Service Employment is of Total Employment

in Uganda By Districts, Towns, and Regions in 1968

% of Total African
% of Total African Employees, excluding
Employees Conprised by Employees in Agricultural
African Health Services Sector, Comprised by
Employees in 1968 African Health Services
Employees ip 1968

Districts, Towns,
or Reglons

Districts

East Mengo
West Mengo
Masaka
Mubende
Busoga
Bugisu
Bukedi
Sebei

Teso
Karamoja
Madi
Acholi
Lango

West Nile
Bunyoro
Toro
Kigezi
Ankole

CO~NMONMNWOWOWHR WP PREWRND N

Towns

Kampala (W. Mengo)
Entebbe (W. Mengo)
Masaka (Masaka)
Jinja (Busoga)
Mbale (Bugisu)
Tororo {Bukedi)
Njeru (E. Mengo)

Regions Total
Buganda
Eastern
Northern
Western

Towns Total

Total Country




Notes to Table 6.12

(L

Source of information: (1) Republic of Uganda, Enumeration of
Employees, June 1968, Statistics Division, Ministry of Planning
and Economic Development, Entebbe, 1969; (2) Unpublished data
on Health Services Employment from the Statistics Division,
Ministry of Planning and Economic Development.

Employment in towns appearing on the list above is excluded from
district data. As a result, district and Regional data can be
used as a crude first approximation of rural employment.

Buganda Region 1s comprised of East and West Mengo, Masaka and
Mubande districts. Eastern Region is comprised of Busoga, Bugisu,
Bukedi, Sebei, Teso, and Karamoja districts. Northem Region is
comprised of Madi, Acholl, Lango, and West Nile districts. Western
Region is comprised of Bunyoro, Toro, Kiegezi, and Ankole districts.




account for the difference in employment structure between rural
and urban areas (by subtracting employment in the agricultural sector
from total employment), the proportion of health services employment

is approximately 50% larger in the towns than in the districts - 9.1

percent in the towns and 6.0 percent in the districts. The reason for

this difference is somewhat unclear, although it may be due in part

to the fact that most towns in Uganda serve as mechanisms through which
services of all types - social, political and administrative - are
dispensed throughout the country.

An interesting relationship appears between health services employ-
ment and district economic development, as measured by per capita
income. Although the data on ﬁer capita income by districts are not
completely accurate, two independent estimates were obtained from

different points in time, and the rank order of districts remained

constant.44 A rank order correlation test was performed and a signifi-

cant negative relation between the level of income and the proportion
of total employment in health services was found.45
This finding may be due to both of the following factors: (1)
health services have been used by government and missions, to improve
the welfare of the least developed areas of the country, and their
presence has provided employment opportunities; (2) social services
development throughout Uganda has generally preceeded the economic
development of all areas. It may be that one of the most significant
effects of the expansion of hospitals and rural health facilities dur-
ing the second development plan has been the initial employment effect
in rural areas and the stimulation of demand for food and other local

consumption items. The primary employment implication of a new 100-




bed hospital is at least 150 new jobs; every new health facility
center creates about 20 new jobs. It may be somewhat facetious to
suggest that health services lead economic growth, but the develop-
ment of health facilities does have a substantial economic impact

on the surrounding community.

Equity Considerations in the Distribution of Health Services

One of the objectives of Uganda's third five-year development plan

is the promotion of more equitable distribution of income and wealth,

through implementation of a rural development strategy.46 In this

section, the distribution of three resources used in the delivery of
health services will be examined: financial expenditures, manpower,

and facilities. (The number of beds was used as an indicator of health
facilities.) Although many analyses of income distribution focus on
the household as the principle unit of measure, the analysis here
utilizes the individual as the unit of measure. This procedure is used
for two reasons: (1) data on the number of households in Uganda are

not availlable and (2) most health services are consumed by individuals.

The Distribution of Expenditures on Health Services47

Data on the distribution of health expenditures are summarized in
Lorenz curves in Figure 6.4. The most equitable distribution of health
service expenditure (i.e., that most closely approaching a 45° line)
is found in district administrations (Curve (1)). Curve (2) illustrates
the distribution of total governmental expenditures on health services;
this measure includes the expenditures of districts, central government,

48

and municipalities and townms. Curve (3) depicts the distribution of




Figure 6.4 The Diacribution of Expenditures on Health Services: A Loreaxz Curve Analysis

Cunulative I of Expenditura
on HealLh {421

10 20 30 &0 20 80 100%
Population

Cini Coefficienta Cunulative

District Administration Expenditures on Health . 0.15

Total flovernment Expenditures on ilealth, Kampals included with Fagt and West 0.32

Hengo and Jinja wicth Busapa

Total expenditures on Health; Govarnment and Voluntary; Kampala and Hoja 0.46

included separately




Notes to Figure 6.4

Data sources: (a) Central Government Health Expenditures:
The Republic of Uganda, Medical Services Statistical Records
as from lst July 1968 to 30th June 1969, Ministry of Health,
Entebbe, 1971; and unpublished financial analyses of the
Ministry of Health 1968/69; (b) District, Municipality and
Towns Health Expenditures: Audited financial statements pre-
pared by the respective jurisdictions 1968/69 and in the files
of the Auditor General, Kampala; (c) Catholic Health Facility
Expenditures: Uganda Catholic Medical Bureau, Survey of All
Our Catholic Medical Units, 1968/69, Kampala, 1970; (d) Pro-
testant Health Facility Expenditures: Hollway, Jane, A Survey
of the Church Related Hospitals in the Anglican Province of
Uganda, Rwanda and Burundi, Provincial Medical Board, Church of
Uganda, Rwanda and Burundi, Kampala, 1972; and unpublished
Audited Financial Statements of three other protestant hospitals.

The health expenditure data from which the Lorenz curves in
figure 6.4 are derived are included in the appendices as Table2.9,
Appendix D.
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total health service expenditure of government, as well as all mission
health facilitiles.
Consolidation of central government expenditures with district

health expenditures thus causes the distribution to become more skewed

{the difference between Curves (1) and (2)).49 The increased skewness

is principally due to the fact that the size and sophistication of
hogpitals maintained by the government differ from district to district.SO
Although mission health expenditures are added to Curve (3), they are
not materially responsible for the increased skewness of that curve over
Curve (2). The difference 1n those two distributions is explained
primarily by the fact that in Curve (2), the expenditures on health in
Kampala and Jinja were incorporated into the surrounding districts,
rather than standing separately as they do in Curve (3). The incor-
poration the expenditures of those two citles into the aajacent dis~
tricts (Curve (2)) is somewhat more realistic as a large number of

visits to government hospitals in both cities are by persons residing

outside the cities.

A Comparative Analysis of the Distribution of Health Resources

The distribution of three health service resources - manpower,
facility beds, and expenditures - are 1llustrated in Figure 6.5 in
the form of Lorenz curves. The three curves are taxonomically compar-
able in that (a) the data refer to total health service resources of
that type, government and private and (b) there is consistent treat-
ment of the city data (all are incorporated into the relevant district,
with the exception of Kampala, which is included as a separate entity).51

The Lorenz curves presented in Figure 6.5 suggest that expenditures

on health services have a more skewed distribution than either manpower




Figure 6.3 . The Distribution of Health Service Resources:

A Lorenz Curve Analyais

Cusulative Parcentage
(a) Health Employeas
(b) Health Facility Beds and Health Expenditures

Fealcth Facility Health
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Notes to Figure 6.5

Data Sources: (a) Health expenditure data: (See note (1),
Figure 6.4); (b) Health facility bed data: The Republic

of Uganda, Uganda's Plan III, Third Five-Year Development

Plan, 1971/72-1975/76, Government Printer, Entebbe, 1972,

Table vii - 3, p. 98; (c) Health Employment data: Unpublished
data from the Statistics Division, Ministry of Planning and
Economic Development, Entebbe, 1970. This unpublished employ-
ment data is summarized with other data in the annual government
publication, Enumeration of Employees.




or bed resources. This difference between the distribution of expendi-
tures on the one hand, and the other two resources on the other hand, is
significant in terms of~the delivery of health services throughout the
country. The implications of the difference include the following:

(a) even though a health facility may exist in a particular location,
other resources may not, resulting in no provision of service, and (b)
even if both health facilities and health workers are availabie, the
amount of drugs and the range of services provided may be inequitably
distributed. The equity of health service availability in Uganda
therefore, cannot be determined simply by analyzing the distribution
of one resource required in the production of healtﬁ services; the

distribution of all required resources must be considered. In Uganda,

distributional equity of health service avallability 1is reduced to

"the lowest common denominator" and the most unequally distributed

resource - funding.




Footnotes

At this time, it is not feasible to develop a fully specific
model detailing the interaction of the health service system
and macro-economic variables. Theoretical understanding of

the role of health in the processes of demographic change and
economic development is still rudimentary; in addition, the
empirical base for exploring these relationships is also poorly
developed as yet. The analysis in thls chapter, therefore pre-
sents emplrical information concerning past and present inter-—
actions between the health service system in Uganda and other
sectors of the Ugandan economy.

See Eduardo E. Arriaga, Mortality Decline and Its Demographic
Effects in Latin America, Population Monograph Series (Berkeley,

California: Institute of International Studies, University of
California, 1970); Robin Barlow, Economic Effects of Malaria
Eradication; John Bryant, Health and the Developing World; Leslie
Corsa Jr., and Deborah QOakley, '"Consequences of Population Growth
for Health Services in Less Developed Countries: An Initial
Appraisal," in Rapid Population Growth: Consequences and Policy
Implications, National Academy of Sciences Study Committee, Roger
Revelle, chairman (Baltimore: John Hopkins Press, 1971); E. C.
Cummings, "The Development of Health Services in Sierra Leone,”
in The Demographic Trangition in Tropical Africa, Proceedings of
an Expert Group Meeting, Paris, 17-19 November 1970 (Paris: Develop-
ment Center, Organization for Economic Cooperation and Develop-
ment, 1971); Roudshi A. Henin, "The Applicability of the Theory
of Demographic Transition in African Countries,' in Demographic
Transition in Tropical Africa; Dudley Kirk, "A New Demographic
Transition," in Rapid Population Growth, by the National Academy
of Sclences Study Committee; Michael Lipton, rapporteur, Popula-
tion Growth: The Impact of Advances in Apriculture and Medicine,
Report of a Conference at Ditchley Park, January 1969 (Enstone,
England: The Ditchley Foundation, 1969); National Academy of
Sciences Study Committee, Roger Revelle, chalrman, Rapid Popula-
tion Growth: Consequences and Policy Implications, Vol. 1,
"Summary and Recommendations" (Baltimore: Johns Hopkins Press,
1971); Peter Newman, Malaria Eradication and Populatien Growth,
with Special Reference to Ceylon and British Guiana, Research
Series No. 10 (Ann Arbor, Michigan: Bureau of Public Health Econ-
omies, School of Public Health, University of Michigan, 1965).

See Barlow, Economie¢s Effects of Malaria Eradication; and Carl E.
Taylor, "Health and Population," Foreign Affairs, 43, 3 (April
1965), 475-486.

The following studies discuss this set of demographic effects:
Barlow, Economic Effects of Malaria Eradication; Cummings, "Health
Services in Sierra Leone"; E. 0. Idusogie, "Relation of Population




and Nutritional Health Problems in African Communities," paper
presented at the African Regional Population Conference, Accra,
Ghana, December 9-18, 1971 (unpublished paper, Accra, Ghana,

1971). Kirk, "Demographic Transition"; Francis 0. Okediji, "Socio-
economic and Demographic Aspects of Nigeria's Second National
Development Plan, 1970-74," paper presented at the African Regional
Population Conference, Accra, Ghana, December 9-18, 1971 (unpublished
paper, Accra, Ghana, 1971); Republic of Zambia, Development Divis-
ion, Office of the Vice-President, Zambian Manpower (Lusaka:
Government Printer, 1969); Taylor, '"Health and Population.”

See Arriaga ,Mortality Decline; Barlow, Economic Effects of Malaria
Eradication; Henin, "Theory of Demographic Transition"; and J. A.
Mahoney, "The Demographic Effects of Improvements in the Health
Services in Gambia," in The Demographic Transition in Tropical
Africa, Proceedings of an Expert Group Meeting, Paris, 17-19 Novem—
ber 1970 (Paris: Development Center, Organization for Economic
Cooperation and Development, 1971).

Studies which suggest this demographic reaction pattern include:
Amor Benyouseff, '"Health, Population Dynamics and Development",
paper presented at the African Regional Population Conference,
Accra, Ghana, December 9-18, 1971 (unpublished paper, Acera, Ghana,
1971); Idusogie, "Population and Nutritional Health Problems'; and
Thianar N'Doye, "Infant Mortality and Nutritional Problems," in

The Demographic Transition in Tropical Africa, Proceedings of an
Expert Group Meeting, Paris, 17-19 November, 1970 (Paris: Develop-
ment Center, Organization for Economic Cooperation and Development,
1971); and President's Science Advisory Committee, The World Food
Problem, Vol. I, The White House, U. S. Government Printing Office,
Washington, D. C., May 1967.

See Barlow, Economic Effects of Malaria Eradication; Corsa and
Oakley, '"Consequences of Population Growth'"; Economic Commission
for Africa, "Population Growth and Social and Economic Develop-
ment in Africa; A Review and Discussion of Country-Case Studies,"
paper presented at the African Regional Population Conference,
Accra, Ghana, December 9-18, 1971 (unpublished paper, Accra, Ghana,
1971); Roudshi A. Henin, "Population Growth and Economic Develop-
ment: the Sudan - A Case Study," paper presented at the African
Reglonal Population Conference, Accra, Ghana, December 9-18, 1971
(unpublished paper, Accra, Ghana, 1971); National Academy of
Sciences Study Committee; Rapid Population Growth; Republic of
Zambia, Zambian Manpower; Theodore Ruprecht and Carl Wahren,
Population Programs and Economic and Soclal Development (Paris:
Development Center, Organization for Economic Cooperation and
Development, 1970); United Nations,Department of Economic and
Social Affairs, Measures, Policies and Programmes Affecting
Fertility, with Particular Reference to National Family Planning
Programmes, Population Studies No. 51 (New York: United Nationms,
1972); M. D. Veitch, "The Implications of Population Growth on the
Health Services: An Economist's View, Zambia," paper presented at




the Seminar on Population Growth and Economic Development,
Nairobi, Kenya, December 14-22, 1969 (unpublished paper, Nairobi,
Kenya, 1969); Ronald E. Watts, '"The Impact of Demographic Trends
on Rural Development and Welfare," Rural Africana, No. 14,
(Spring 1971), 11-18.

See Economic Commission for Africa, "Population Growth", for a
discussion of this proposal.

See Veitch, "Implications of Population Growth", and National
Academy of Scilences Study Committee, Rapild Population Growth.

Abdel R. Omran discusses these points and the theory of epidemio-
logic transition in "The Epidemiologic Transition: a Theory of the
Epidemiology of Population Change," Milbank Memorial Fund Quarterly,

49, 4, Part 1 (October 1972), 509-538.

See Veitch, "Implications of Population Growth."

See Joe D. Wray, "Population Pressures on Families; Family Size
and Child Spacing," in Rapid Population Growth: Consequences and
Policy Implications, National Academy of Scilences Study Committee,
Roger Revelle, Chairman (Baltimore: Johns Hopklns Press, 1971).

The data used in all tests discussed in this section were obtained
from the following sources: J. Galea, An Inventory of Government
Medical Units in Uganda (Entebbe: Ministry of Health, 1968);
RepubTic of Uganda, Ministry of Planning and Economic Development,
Report on the 1969 Population Census, Vol. 1, The Population of
Administrative Areas (Entebbe: Government Printer, 1971); Uganda
Protectorate, Uganda General African Census, 1959, Age Sex Analysis,
Vol. 1, Population by Sex and Age Group for Protectorate Provinces,
Districts, Countles, Divisions and Parishes (Entebbe: Government
Printer, 1960); Uganda Protectorate, Ministry of Economic Affairs,
Uganda Census, 1959, African Population (Entebbe: Government Printer,
1962); Uganda Protectorate, Ministry of Health, Statistical Report,
lst January teo 30th June, 1960 (Entebbe: Govermment Printer, 1960);
J. VanderHooven, "An Inventory of Government Medical Units in
Uganda, 1969," (Jinja, Uganda: Basic Health Services Project, World
Health Organization, 1970).

There were 599 gombololas in Uganda at the time of the 1969 census.
In addition, there were four census areas in Mbale, 17 in Jlnja/
Njeru Municipality, and 99 in Kampala Municipality. The boundariles
of some changed after the 1959 census, and a number of name changes
occured. Where consistency could be maintained from one census to
another, the gombololas were retained in the sample; where compar-
ability of information was lacking, however, (this occurred most
often in Karamcja and West Nile Districts), they were dropped.

High rates of rural to urban migration have assisted in doubling
the average annual rates of population growth for a number of major




urban areas in the world. This migration pattern is undoubtedly
true for a number of smaller urban areas as well. See Michael
Todaro, "Education and Rural-Urban Migration: Theoretical Con-
structs and Empirical Evidence from Kenya," a paper presented at

the Conference on Urban Unemployment in Africa, University of
Sussex, September 1971 (unpublished paper, Sussex, England, 1971).

A restricted definition of "urban" was used in the analysis of
Uganda's gombololas in order to reduce, as much as possible, the
bias due to migration. Urban gombololas were defined as follows:
a gombolola which had a town or trading center with more than 500
Africans in residence or which was immediately adjacent to a
gombolola with such a town or trading center.

See Organization for Economic Cooperation and Development, The
Demographic Transition in Tropical Africa, Proceedings of an
Expert Group Meeting, Paris, 17-19 November 1970 (Paris: Develop-
ment Center, Organization for Economic Cooperation and Development,
1971) and Kirk, "Demographic Tramnsition," for a description of the
theory of demographic change.

This situation would conform to the initial period of a classical
demographic transition where the death rate is the first to decline.

The problem of under-counting was not widespread in Uganda, but
did exist in border areas in some parts of the North. Sources:
personal discussion with Dr. Steven Tabor, Demographer at Makerere
University, Kampala, and Mr. Ken Hill, Demographer, 1969 Uganda
Census, Ministry of Planning and Economic Development, Kampala.

The United Nations provides information on demographic trends
throughout the world in 1ts annual publication, The Demographic
Yearbook (New York: United Nations, annually).

The following studies have examined the impact of education,
particularly of females, on population growth and desired family
size: J. C. Caldwell, "Fertility Differentials as Evidence of
Incipient Fertility Decline in a Developing Country: The Case of
Ghana,'" Population Studies, 21, 1 (July 1967), 5-21; Thomas E.
Down, Jr., 'Fertility and Family Planning in Sierra Leone,"
Studies in Family Planning, II 8 (August 1971), 153-166; Donald
Heisel, "Attitudes and Practice of Contraception in Kenya,"
Demography, V, 2 (1968) 632-641; D. I. Pool, "Ghana: A Survey

on Fertility Attitudes towards Family Limitation,” Studies in
Family Planning, No. 25, (December 1967) 10-15.

Large proportions of the two main cash crops, coffee and cotton,
as well as a large proportion of the industrial activities of the
country are located in the Eastern Region. Cotton has been grown
in the north, but 1t has not participated in the economic develop-
ment of the country to the same extent as the East. The planners




in Uganda recognize this long-standing difference in regional
development and have addressed that problem in the 1971/72 -

1975/76 Plan. See Republic of Uganda, Uganda's Plan LII, pp.
93-115.

1959 figures indicate that the average population density in
the North was 41 persons per square mile and 171 persons per
square mile in the East. See Republic of Uganda, Department
of Lands and Surveys, Atlas of Uganda, 2nd ed. (Entebbe:
Government Printer, 1969), pp. 6 and 38.

The author is aware that the crude birth rate is but one of
several measures of fertility. It 1s, however, the most fre-

quently available measure and, like GNP, is most often used,
despite its limitations.

This category was established because there were some counties
in which small towns and trading centers existed, but which were
predominatly rural. To exclude the possible bias of rural-urban
migration, these counties were analyzed separately.

The old-young ratio was constructed as follows. In the 1959
census, the age categories used for gombolola and county data
were (a) 0-15 years and (b) 16 years and older. Unfortunately,
the age classification used in the 1969 census included a number
of groupings, but did not provide the 0-15 and 16+ categories.

The closest matching to the 1959 classification was 0-14 years and
15 years and older. Obviously, a bias is thus interjected into
any comparison. The extent of the blas entering each observation
could be analyzed if age structure data on a year-by-year basis
were avallable for each gombolola and county, but such data is
unavailable. A rough calculation of the bias can be made, however,
for the country as a whole. In 1959, the ratio of 15+-year-olds
to 0-14 year olds was 1.4l1. That same ratio in 1969 was 1.17.
Given that the 15-year-olds comprised approximately two percent
of the population in 1959, however, the 1.4l ratio cited can be
adjusted to 1,30. The percentage change between the 1959 and

1969 ratios is thus 11.4 percent rather than 21.0 percent, a dif-
ference of about 8.5 percent, or approximately 0.8 percent per
year too low.

The two percent figure for 15 year olds cited above was obtained
from data in Uganda Protectorate, Ministry of Economic Affairs,
Uganda Census, 1959. Table 4-10, p. 22, and Republic of Uganda,
Ministry of Planning and Economic Development, 1969 Population
Census, Table "Population of Uganda by Region.'” A similar estimate
was obtained after consultation of the model life tables in
Angley J. Coale and Paul Demeny, Regional Model Life Tables and
Stable Populations (Princeton, New Jersey: Princeton University
Press, 1966) and United Nations, Department of Economic and Social
Affairs, Methods of Estimating Basic Demographic Measures from In-
complete Data, Population Studies No.42 (New York: United Nations,
1967).




It may be that the SITC classification system used in trade
reports does not completely correspond to the classification
system used in the health service bookkeeping system. The ex-
tent or direction of this potential bias is unknown.

The proportion of total imports attributable to drugs and related
medical supplies has increased by 48.5 percent, from 1.93 percent
to 2.87 percent.

Republic of Uganda, Ministry of Planning and Economic Development,
Statistical Abstract, for the years 1962 and 1969 (Entebbe: Govern-
ment Printer, 1962 and 1969), Table UE.8; and Galea, '"Basic

Health Services of Uganda', Appendix VI A.

See International Financial News Survey, 24, 21 (May 31, 1972),
p. 165.

Non-African expatriates in the governmental sector of the health

service system earned approximately 6.45 million shs. in 1969/70.
Figure estimated from detailed salary payments of the Ministry of
Health.

See Republic of Uganda, Uganda's Plan I1I, Chapter 17, for a dis-
cussion of future health-related development projects.

See Republic of Uganda, Uganda's Plan 111, Paragraph 8.46, for a
statement of policy change pursuant to the use of contractor
finance.

As of June 30, 1969, the contractor financed public debt of the
country for health facilities had risen from zero in 1965, to
31.6 million shs. This amount comprised 38.5 percent of Uganda's
outstanding contractor financed long-term debt in 1969, and about
3.4 percent of the country’s total outstanding long-term public
debt. See Republic of Uganda, Ministry of Planning and Economic
Development, Background to the Budget, 1970-71, Table 9.8, p. 72,
and Republic of Uganda, The Public Accounts of the Republic of
Uganda for the Year Ended 30th June 1969, (Entebbe: Government
Printer, 1970), p. 47.

Employment data in Uganda attempt to "cover every known firm employ-
ing one or more persons for a cash wage or an agreed salary.
Domestic servants and employees of peasant farmers are not in-
cluded. . .However, for all years the undercoverage within small
firms might be quite considerable." Republic of Uganda, Ministry

of Planning and Economic Development, Enumeration of Employees,
June 1969 (Entebbe: Government Printer, 1970), p. 1.

Republic of Uganda,_Uganda's Plan II1, Chapter 1, indicates the
country's commitment to these objectives.




36. Uganda's Ministry of Planning and Economic Development recently revised
its GDP series to include previously unmeasured items. The new series
(revised from 1961 to 1965, with estimates for 1970), was first
published in Republic of Uganda, Ministry of Planning and Economic
Development, Background to the Budget, 1970-71 (Entebbe: Govern-
ment Printer, 1970), but a detailed methodological report describ-
ing the adjustment made to the old series data has not been issued
as yet. As a result, two calculations of the IOER for each industry
have been made, using the old and new output series; this is also
true of the elasticity calculations. The IOER has been calculated
over the perlod 1963-1969, because it is the longest period since

the attainment of independence for which data from both series are
available. )

The labor demand model is the following:

Ej_ = F(Qi swj_)

where

E = wage employment, measured in thousands of employees,

Q = value added in constant 1960 or 1966 prices, depending on
the series used, and measured in millions of shs. for the
1960 and 1966 constant price series;

W = average wage, measured in shillings;
i = industry where 1 = (1,. . . . , 13}.

Two functional forms of the model were estimated, a linear and a
double-log form, written as follows:

(a) E=a+ biVA + byw + ¢
(b) log E = a + bjlogVA + bylog w + ¢

where
VA = @ above, but specified specifically as value added,
a, b, and by = estimated parameters, and

€ = stochastic disturbance .term.

The empirical results of the regressions are reported in Appendix D, Tables
D.12, D.13. In general, the results conform with theoretical ex~
pectations, with most equations suggesting a negative relationship
between average wage and employment and a positive relationship
between output and employment. In most equations, there was little
auto-correlation between the independent variables; however, in
most equations, there was serious multicollinearity between wages
and output, which was a major reason for the large estimated stand-
ard errors of the wage variable. The multicolinearity problem,
however, does not bias the estimated value of the parameters b] and
b2. Although cross-section data have been incorporated with time
series data in other well-known studies in order to reduce the
problem of multicollinearity, (e.g., Richard Stone, et. al.




Measurement of Consumers Expenditure and Behaviour in the United
Kingdom, 1920-1938 (Cambridge: Cambridge University Press, 1954)
and S. J. Prais and H. S. Houthakker, The Analysis of Family
Budgets (Cambridge: Cambridge University Press, 1955)), that meth-
odology could not be employed in this analysis due to data
constraints.

Where the results for a particular industry are poor, in terms of
low RZ and poorly estimated parameters (as in the case of Forestry,
Fishing and Hunting), variable measurement error can be a primary
reason. There are undoubtedly other measurement errors, but the
results, viewed in broad perspective, are reasonably good as a
first approximation.

The economy as a whole is taken to mean the average.

A particularly significant finding presented in Table 6.10 is
that the modern agricultural sector consistently has one of the
lowest estimated employment elasticities, as well as one of the
highest IOER's. These results would seem to warrant a close
look at the industry to determine the reasons therefore, 1f the
results are confirmed, the modern agricultural sector may not

be as useful as some economist have claimed for the attainment of
the country's output and employment objectives. Since the small
scale agricultural sector is so important in Uganda, the results
of the analysis also suggest that 1f an agricultural strategy is
to be vigorously implemented, it is very important to have more
information about the employment implications of output among
small scale agricultural producers.

A study to analyze the inter-industry linkages and to develop and
inter-industry matrix is proposed for the third five-year plan;
see Republic of Uganda, Uganda's Plan III, Paragraph 11.19, p. 209.

In order to use such a figure for projection purposes, it is
necessary to make a careful analysis of aggregate productivity
trends within the Ugandan economy. See Azarias Baryaruha, ''Factors
Affecting Industrial Employment: A Study of the Ugandan Experience,
1954~1964", East African Institute of Social Research, Occasional
Paper No. 1, (Kampala: East African Institute of Social Research,
Makerere University College, 1967). Charles R. Frank, Jr., "Urban
Employment and Economic Growth in Africa", Oxford Economic Papers,
20, 2, (July 1968), 250-274; and John R. Harris and Michael P.
Todaro, "Wages, Industrial Employment and Labour Productivity: The
Kenyan Experience,'" Eastern African Economic Review, I, 1 (June
1969), 250-274.

The sole exception is Njeru, which is adjacent to Jinja, separated
by the Nile River at the mouth of Lake Nyanza (Victoria).

See the discussion of regional development equity in Republic of
Uganda, Uganda's Plan III, pp. 93-99; and Irving Gershenberg and




Mark Haskell, "The Distribution of Medical Services in Uganda,"
Soclal Science and Medicine, 6, 3 (June 1972}, 353-372.

The first estimate appeared in International Bank for Reconstruct-
ion and Development, Economlc Development of Uganda (Baltimore:

Johns Hoskins Press, 1962), Table 5.5, p. 443; the second 1s con-
tained in George A. Saxton, "General Fertility and Infant Mortality,"
in Uganda Atlas of Disease Distribution, edited by S. A. Hall and

B. W. Langlands (Kampala, Uganda: Department of Preventive Medicine
and Department of Geography, Makerere University College, 1968),

pp. 162-163.

The test utilized the ranking of districts by income levels as
estimated from cash earnings derived from crop sales and wage
employment found in Saxton, "General Fertility", and the district
data in Table 12. The rank order correlation coefficient calculated,
rg = -0.7473, is significant at p<0.005.

See Republic of Uganda, Uganda's Plan III, Paragraph 1.1, p. 1.

District administration expenditures on health are clear cut.

In the case of central government and wmission health services,
however, it was necessary to determine the magnitude of expenditures.
It was assumed that the health services provided in any given
facility are consumed by persons from that district. (It is true
that inter-district migration for health services provided in the
national or regional hospitals does occur; the numbers, however,
are relatively small, except for Kampala. Even in the case of
Mulago Hospital in Kampala, however, well over 80 percent of all
cases come from the city or from within 25 miles of the city.)
Using that assumption, health expenditures were allocated to the
district in which the health facility was located. (Health employ-
ees and beds were also allocated to districts on the basis of
health facility location.)

Central government expenditures on health services during 1968/69
were approximately B84 million shs. 65 million shs. of this amount
were allocated to specific health facilities and programs iden-
tifiable with particular geographic areas. The other 19 million
shs. were not allocated to any particular location and were spent
primarily on administration and other items. This amount was not
included in the analysis.

The expenditures of municipalities and towns do not materially
effect the results because they comprise less than 15 percent of
total government expenditures and generally conform to the dis-—
tribution pattern established by the other two sets of expenditures.
For details of the expenditures by districts in 1968/69, see
Appendix D, Table D.1l4.




By 1968/69, a few of the rural hospitals being constructed during
the second development plan had been opened in some districts,
which affected the distribution of expenditures. It will be use-

ful to conduct the same analysis subsequent to the completion of
the hospital expansion program.

The separate inclusion of Kampala undoubtedly skews the distribu-
tions more than would otherwise be the case. It should be noted
further that the data on health facility beds refers to 1971, where-
as the expenditure and employment data refers to 1968/69. This
difference probably has the effect of improving the distributional
equity of health facility beds over the figures for 1968/69.




CHAPTER SEVEN

This dissertation has described and analysed Uganda's health service
system which, in 1969/70, was similar to many in other African countries.
As expressed in the country's Third Plan, 1971/72-1975/76, Uganda had
given health a relatively high national priority. This priority was
reflected in (a) the relative proportion of national development plan
expenditures allocated to health, and (b) thé relatively high proportion
of total recurrent budget expenditures spent on health, averaging eight
percent on the part of the central government, and higher percentages
from local governmental units. In addition, the Plan expressed concern
for the health of the country's population in several other ways.

First, attention was devoted to an equitable distribution of health
facilities, and emphasis was placed upon the delivery of rural health
services which would lead to a further reduction of inequities in the
distribution of health services. Second, the Plan outlined a relative
shift away from strictly curative service toward a greater emphasis on
preventive health services; this was manifested in the plans for expansion
of rural water supplies and an increasing the supply of such health man-

.power cadres as assistant health visitors and midwives. Third, Uganda

responded to a number of soclo-political and economic factors as the

Third Plan supported and expanded the availability of family planning
\ M

services;_this public statement of a population policy was a major step
M

in introducing a generally expanded health policy. Finally, the country's
-‘_""“_—“"-'_——"_-"—-_ e

concern for health has been manifested by the support given to Makerere

Medical School. Although the country is paying a relatively high price




for medical services provided by doctors and professional nurses, given
existing wage scales and the actual number of services directly provided

by such personnel, the quality of health services tends to be greater

when provided by professionally trained personnel, Evidence in Chapter
Five suggests that the quality differential, as measured by differences

in the rate of successful treatment, is approximately six percent across
all outpatient disease categories and eleven percent for inpatient treat-
ment between hospitals, where doctors are available, and rural units, where

they are not.

Conceptual Developments

In order to evaluate Uganda's health service system, several
conceptual and theoretical innovations were required. First, the concept
of the output of a health service system was developed (Chapter Three)
and incorporated into a theoretical framework (Chapter Four). Thg\gﬂfput
concept contalns two basic ideas: (a) thg‘output of a health service

~——
system is not homogeneous and must incorporate, at the very least, dis-

tribution of diseases, and (b) a measure of the quality of the services

_-.-'-—‘_-‘/-_-_“.—-_'_-‘-———'_-_‘__-‘.
1s required. The quality measure developed and used in the empirical

analysis of Uganda's health service system (the results of which are

presented in Chapter Five) 1is the disease specific rate of successful
"'!-.___;

treatment.

Second, linear programming techniques were utilized in a
comparative analysis of the three health delivery systems in Uganda. By
incorporating the rate of successful treatment and the distribution of
diseases of the service-demaﬁders into the linear programming model, the
linear program permitted explicit consideration of the problem of quality

and disease mix In evaluating alternative health service delivery systems.




Finally, the use of Lorenz curves and Gini coefficients was introduced
in Chapter Six in order to compare the relatively inequitable distribu-

tion of complementary factors of production in health services.

Policy Implications

Specific to the Health Service System

Numerous policy implications emerge from the study of Uganda's
health delivery system. First, the maintenance of a record system, for
purposes of management and control of policy decision-making, is essential.
Uganda's health service system has a generally well-designed record system
for the accounting of patlents, but the record system dealing with health
service resources was generally found to be lacking. As a consequence,
many original data had to be collected by sample analyses in the course
of the research. For example, in many districts, clerical staff could
not provide information about the consumption of specific drugs, let
alone disaggregated on a disease-specific basis. Also, the Ministry
of Health had no up-to-date record of the number of employees - by

category — working in each government hospital. More attention should

be given by the government to an accounting of the health resources

possessed and the uses to which they are put. Even the relatively well-

developed patient record system can easily be lost, not only by intention

or mis-reporting, but by neglect. The Third Plan's recommendation to

expand the cadre of trained medical records officers is admirable, and

should be implemented.1

Second, the results of the comparative linear programming analysis

reported in Chapter Five suggest several health policy implicationms.

There appears to be no economic justification for expanding the number
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of bedded health facilities throughout the country, with the exception
of maternity beds and related facilities. A reallocation of existing
beds, however, is not feasible, particularly where buildings do not
presently exist. An expansion of the number of health facilities,
therefore, is warranted not for economic reasons, but on grounds of
geographic equity. The expansion of health facilities for equity
reasons 1s particularly justified with respect to outpatient and mater-
nity services.

In addition, health-service-providing resources in the country
generally appear to be misallocated between the three sectors; this is
particularly true in regard to government hospitals and government
rural units. Given the large proportion of slack found in many manpower
categories, particularly with respect to doctors and medical assistants,
a reallocation pf these types of personnel from hospitals to rural units
is warranted, as one means of reducing the qualitative differential be-

tween hospitals and rural "primary care" facilities. A reallocation of

a certain proportion of available drugs and medical supplies from hospitals

to rural units is also implied by the findings presented in Chapter Five.
Third, reappraisal should be made of the expanded health manpower
training program of the Third Plan; the analysis in Chapter Five,
although based on a number of important assumptions, indicates that un-
less trained individuals are able to establish private health service
organlzations, there will be an increasing proportion of slack input in
the exlsting sectors. In addition, the implications for government re-
current cost of guaranteed jobs in government service for all persons
upon completion of training are very great. The recurrent cost implica-

tion particularly is inconsistant with Uganda's objective of placing a




260

celling of six percent per year on recurrent cost increases for health
and education.? Without the guarantee of government employment upon the
completion of training, there is a possibility of underemployed medical

manpower "school leavers" by 1980/81.

Fourth, the linear programming solutions suggest that transporta-

tion facilities represent an important constraint in the delivery of
health services in all three sectors of the health service system. The
government is expanding the ambulance fleet for both hospitals and rural

3

units,” but little attention seems to have been given to the development
and improvement of the medical capabilities of the driver cadre. The
absence of these skills can be remedied by inservice training for current
drivers and a short introductory course for new drivers.

Finally, and fifth, there are policy implications for the mission
hospitals which can be drawn from the linear programming solutions. The
mission hospital system appears to be experiencing a period of Teappraisal
and revaluation. In general, the. inpatient rate of successful treatment
was highest in mission hospitals. The linear programming solutions,
regardless of the objective function used, suggest that a greater range
of disease types were treated on an inpatient basis in mission hospital
than in either government sector. These findings warrant investigation
by the Ministry of Health into the procedures used by mission hospitals
80 as to increase the rate of successful treatment without incurring
inordinate resource costs.

With respect to the service-providing inputs, mission hospitals will
experience constraints in 1980/81 which are different than those experienced
in 1968/69. The most important shifts appear to be in the high-level man-
power categories where the relative proportion of slack declines dramatic-

ally over the period. Doctors, for instance, will become a binding
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constraint by 1980/8l. At the same time, however, the missions intend
to continue to expand their enrclled nurse and midwifery training programs.
This does not appear to be warranted, given the larger proportion of slack
recorded for this cadre of staff by 1980/8l. Given the large decline in
the relative proportion of slack in the student input, however, there
is a strong possibility that the nature of the job performed by nurses and
midwives will change such that they perform a greater number of the tasks
previously performed by student personnel.

The policy implications for the government of the shift in manpower

constraints in the mission sector appear to be two-fold. First, it is

very lmportant that the government include mission training programs in

its manpower analysis, particularly since it pays a part of the training
costs incurred by missions. Without some careful monitoring of the country's
manpower requirements for nurses and midwives, mission hospitals may
exacerbate a potential over-supply of enrolled nurses and midwives re-
sulting from government training programs. Second, it appears that

doctors and professionally trained nurses and midwives in mission hospitals
will be in very short supply by 1980/81. Perhaps some of the enrolled

level nurse and midwife mission-oriented training programs could be up-
graded to the professional level and the nurses' role redefined as primarvy
diagnostician. If a redefinition of the nurses role were to change in
conjunction with improved training, the doctor could be replaced in the
outpatient clinic of mission hospitals. This type of action might alleviate
the binding doctor constraint indicated by the 1980/81 linear programming
solution and, at the same time, bring about a more effective utilization

of other slack resources.




Macro-Economic Policy Implications

Several findings of this study bear on more general economic planning

and policy questions. FirsE;‘EEere is no conclusive evidence to suggest
w'

thaE‘the—avaiiabili;y and use of curative health facilities in Uganda has
. acrirrres

Ted—to a~more-rapid_rate of population growth in the country than would
ate of popu. vty tha

L,}gi,\re_o.therwise occurred. The limited statistical results do suggest,

however, the possibility that the availability of health services may ex-
‘“-._-_-_'--_-'__ P—
acerbate the present high rate of population growth on a short or medium

—_—

—— ———'_-‘-_--_'_‘-—'—
term basis, particularly 1f there is no provision for family planning
—_

services. It is unfortunate that dissagregated statistical information
1s unvailable on such variables as income and education in order to test
a more complete model relating health to indices of demographic change.

Second, the analysis indicated the existance of important linkages
between the health service system and secondary employment in impacts
other sectors of the economy, particularly the construction industry.
Given the Third Plan's policy of shifting health priority to rural areas,
construction employment induced by health expenditures will decline. If
there is an expansion in the government's production of drugs, medical
supplies and equipment, the deéline in construction employment could be
partially absorbed through the secondary employment impact in these
industries.

Third, the analysis of the public debt impact of health facility
financing during the period 1966-1971 indicates that the mechanism of
contractor-finance was inappropriately used. When health facilities are
financed by external sources, it is important that economic planners
analyze the potential public debt impact of the procedures utilized.

Moreover, an analysis of the impact of each project on the balance of




payments is essential. Such an analysis would serve two purposes; it
would indicate (1) whether Uganda has the foreign reserves needed to pay
for the required imports, and (2) whether guch items can be produced
domestically as a part of a more general import substitution policy. In
this regard, it is significant that the Uganda government is selectively
expanding its domestic capacity to broduce drugs and medical supplies.
Glven the high estimate of the income elasticity to import drugs and

related supplies, this type of government action is even more important.

Comments on an Unfinished Agenda

This study represents an initial effort to analyze the output and

resource cost of delivering curative health services in Uganda. Many

questions related to the role of health in a developing country remain

unanswered, however, as do several important ‘questions related to the

allocation of scarce resources to a health service system in a less

developed country. In addition, much conceptual and theoretical work

remains to be done in order to improve upon the health and economic
policy implications outlined in the study. In particular, parametric
programming and pogsibly simulation could be used to analyze additional
policy questions and explore alternatives left unanswered in the present
study.

With respect to the economics of the health service system in a less
developed country, the following problem areas require additional research.
First, whgg‘iiqu? optimal transportation system for emergencies-~and the

———

movement of drugs and supplies? This question prompts a related query:

where should each type of health facility be located, not only from the

point of view of transportation and emergency services, but also from the




perspective of social equity? A linear programming framework appears

to be one feasible means of addressing these two problems; equity «on-

siderations could be included as constraint variables in the system.

A second set of questions is related to preventive health services.
To date, there has been little substantive research on the economic
implications of alternative delivery systems for preventive health
services (as described in Chapter Two). The conceptual and theoretical
issues related to output specification and production relationships

have not been adequately explored. Little systematic research has been

conducted on the economic impact of different preventive health services;5

such research is urgently needed in the areas of health and maternal and
child health services, among others. Impact analyses in these areas
must take into consideration the demographic impact of the provision of
such services, which in turn implies longitudinal research.

Finaliy, an economic analysis of medical research priorities and
exlsting projects much be undertaken. Although the question of medical
research was not discussed in this thesls, the issue is important in
developing countries, for they often support medical schools which have
research programs. Where medical research priorities do not focus on those
diseases which afflict the majority of the indigenous population, serious
questions may legitmately be raised in regard to short run resource
allocation decisions.

Two major paths of inqpiry require additional research in order to
determine the role of health in socio~economic development. First, more
systematic research is needed into the socio-economic factors which

affect the epidemiological transition of the distribution of disease
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incidence and prevalence. Dr. Omran suggests many intriguing linkages

between social and economic factors and the changing pattern of diseases

in developing countries;6 these potential linkages provide frultful

research possibilities for economists working in concert with epidemio-
logists and other medical researchers. Second, the relationship between
population growth, demographic change and health remains an important
research priority. To some extent, these relationships may be explored
in epidemiological transition research, but additional, supplemental

research 1s needed in this area.7

Improvements in the quality of life of human populations living
in developing countries is a dominant concern of many persons throughout
the world. This study is consistent with such a concern. It has analyzed
the health service system of Uganda in order that policy makers can plan
for an improved quality of 1life through an understanding of the economic
implications of resource allocation decisions made in the provision of

health services.




Footnotesg

See Republic of Uganda, Plan Three, paragraph 17.76, p. 322.
See Republic of Uganda, Plan Three, Table VIII-6, p. 124,

See Republic of Uganda, Plan Three, paragraphs 17.32 and 17.47,
pp- 310 and 314.

The discussion assumes that the mission hospital sector will
remain a quasi-autonomous sector of the health service delivery
system. If the government decides to absorb it into the existing
hospital system, the set of policy decision and choices becomes
much more pervasive in nature. That situation is left to a
separate study, should it become necessary.

See Michael Zubkoff and David Dunlop, "Consumer Incentives in
Preventive Health Services," a paper presented at the Milbank
Roundtable on Consumer Incentives in Health Care, Georgetown
University, June, 1973, for a systematic review of U. S. litera-
ture on this point. Barlow's research in Ceylon, Robin Barlow,

The Economic Effects of Malaria Erradication,( Ann Arbor: Univer-
sity of Michigan, 1968) and the research of others cited in Chapters
Three and Six comprise the important international exceptions.

See Abdel R. Omran, "The Epidemiologic Transition: A Theory of the
Epidemiology of Population Change', Milbank Memorial Fund Quarterly!
49, 4, Part 1 (October 1972), 509-538.

Dr. William Butz of the Rand Corporation is apparently beginning
a study focussing on many of these questions; the project is at ]
‘the initial field research stage.
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APPENDIX A
Classification of Health Units in Uganda

The following classification of health units in Uganda is taken

from Galea, J., "An Inventory of Government Medical Units in Uganda,"

W.H.0. Development of Basic Health Services Project, a mimeographed

paper distributed through the Ministry of Health, Entebbe, 1968.

Hospital: a medical unit where in-patient and out-patient compre-
hensive medical care is provided and where the services
of a qualified doctor are always available.

Health Center: a medical unit where in-patient and out-patient
elementary medical care is provided by a medical assist-
ant, in-patient midwifery services are provided by a
qualified midwife and where the services of a health
visitor are available for home visiting within the
defined area around the unit. Preventive care is also
available through Public Health staff.

Dispensary/Maternity Unit: a medical unit where in-patient and out~
patient elementary medical care is provided by a medical
assistant and where in-patient midwifery services are
provided by a qualified midwife.

Dispensary: a medical unit where in-patient and out-patient elemen-
tary medical care is provided by a medical assistant or
lover grade auxiliary.

Sub-Dispensary: a medical unit where out-patient elementary medical
care only 1is provided by a trained auxiliary.

Ald Post: a medical unit where out-patient elementary medical care
only 1s provided by trained staff from a "parent" unit,
usually on one day a week only.

Maternity Unit: a medical unit where in-patient and out-patient
midwifery services only are provided by a qualified
midwife.

For a more detailed classification of the range of services provided

in each type of health facility, including mission units, see Tables

A.1l and A.2.




AFPENDIX A
Table A.1

Curative Services by Facility Type

Service Delivery Mechanism OQutpatient: Inpatient: Supportive
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Service for
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Treatment-Therapy
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Government
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Table A.2
Preventive and Other Health Services by Facility Type

Service Delivery Preventive Health Services Other Health
Mechanism Services
Individual Socletal

creening

ANSMISS1on
(Malaria) clearing

Health Education
Training Doctor

Medical Asst.
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Child Welfare
Nurses 5 Miduives prof.
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Ante-Natal

‘Famlly Flanning
"Health Edu. Nutrition
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Water Purification
Sewage Treatment
Vector Removal

Food and Meat Stds.
Building Standards
Occupational Safety
Transportation Safety
Medical Manpower
Rurses & MIdwlves aux.
Public Henlth

Government
Central Referral Hospital
Repional Referral Hospital
District Hospital
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Sub-Dispensary
Maternity Center
Ald Posts
Natl. Immunization Team
District Health
Inspector Team
City Health Team
Ankole P.P.P.
Military Health Services

Private
Mission Hogpitals
Industry Hospitals
Mission Dispensary/
Maternity Units
Mission Dispensary
Mission Sub-Dispensary
Mission Maternicty Center
Mission Aid Post
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APPENDIX B

Administrative Relationships in Uganda's
Health Service System

Until very recently, at least three types of administrative
relationships were important to understanding the operations of the
health service delivery system and its prospects for future development:2
(1) the relationship between the several government ministries which
have jurisdiction over various aspects of the health care system;

(2) the relationship between the central government and various local
units of government; and (3) the relationships between government at

all levels and the private sector of the health service system, which
includes mission medical bureaus, large firms, and private physicians
and pharmacies.

The administrative relationships of importance are found in three
areas of policy: (a) medical standards, as related to personnel, care,
and operating methods; (b) financial support policy; and (¢) develop-
mental policies related to future expansion of the service delivery
system. Administrative relationships relative to these policy matters
have their genesis in historical, political events, in the development
of the role of governmental organizations, particularly since Independ-
ence, and in the recurring financial problems faced by private health
organizations. :

Central Government, Inter-Ministerial Relationships

Until the recently announced Plan III, two ministries in the central
government had to correlate their activities relative to health services.
The Ministry of Health had (and continues to have) major responsibility
for establishing broad medical policy in such areas as minimum qualifica-
tions for several types of medical personnel, the development of pharma-
cological policy, etc. The Ministry develops the medical, administrative,
and financial policies related to the operation of all government hospitals.
It 1s responsible for all medical education in the country, with the
exception of the education of medical doctors, which is administered by
the University; in conjunction with this responsibility, there are Ministry-
Trun schools attached to the larger hospitals in the country to train

1 The information presented in this A ppendix was gathered in an in-
formal way and there is no one source which can be cited for authenticity

of the information presented. The author is responsible for any mistakes
which may exist in facts or interpretation.

Z At the end of this Appendix the implications of the recently an-
nounced administrative policy changes described in Uganda's Plan III
op. cit., pp. 306 and 307, paragraphs 17.20 - 17.24, which strengthen
the powers of the central government 's Ministry of Health vis a vis those
of local governments, are examined.
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professional nurses and mldwlves, auxiliary level nurses and midwives,
medical assistants, professional and auxiliary radiography and laboratory
personnel, and public health personnel. The Ministry establishes medical
policy for all government rural health facilities, through its appointed
district medical officers. It alsoc develops the broad national public
health strategy and, where appropriate, develops national leglslation re-
lated to health matters for consideration by Parliament. Finally, the
Ministry of Health is involved in planning for the improvement of the
health of the people of Uganda. In this capacity, it has assisted in
planning for the expansion of health facilities,}as well as expansion of
the supply of other necessary inputs such as personnel, drugs, and equip-
ment. This latter responsibility is undertaken in cooperation with the
Ministry of Planning and Economic Development.

The other Ministry, the Ministry of Regional Administrations, has
had control over theactivities of each local government's department of
health. This Ministry approves proposed recurrent and capital budgets
for each district and city and determines the taxing capacity of each.
This Ministry also determines the criteria for dispersing central govern-
ment funds to cover recurrent and capital budgetary requirements of the
local governments.

It has been essential that the Ministry of Health work in close
cooperation with the Ministry of Regional Administrations in order to
attain the medical objectives which the Ministry of Health may have
developed for the country; this has been especially important given the
rapid expansion of hospitals and rural health centers during the second
five year development planning perlod, 1966-1971. Decisions about timing
of new construction, facility type, financing, and location of facilities
have been made initially at the local level, but are reviewed by the
Ministry of Regional Administrations. The policies of this Ministry,
therefore, have been vital to the way in which the health service system
operates, particularly in rural areas where approximately 90-~95% of the
population live.

The individual directly responsible for the daily operation and
expenditures of health facilities in all districts, however, remains the
district medical officer (DMO), who is a direct appointee of the Ministry
of Health. Many trained medical staff (medical assistants and other
more highly trained auxilliary staff) in the districts are seconded to
the districts from the Ministry of Health. A large percentage of all
drugs and equipment (approximately 95%) used in the districts have been
purchased from the Ministry of Health. Patients who cannot be adequately
cared for in local rural health facilities are transferred to the district
government hospital, which is run by the Ministry of Health. The operation
of the health service system, thus, has been subject to the coordination
between the two Ministries.

Central and Urban Government Relationships

The relationship between the largest municipalities (Kampala, Jinja,
Mbale and Masaka) and the Ministry of Health is not as strong as the
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Ministry's relations with the districts, as the municipalities hire their
own perscnnel and coordinate their activities with the Ministry of Health
primarily on such items as national immunization campaigns. Tn addition,
a large percentage of the municipalities' purchases of drugs and equipment
are made from local suppliers, rather than from the Ministry of Health's
central stores. The municipalities' finances are reviewed by the Ministry
of Regional Administrations, but because they are largely able to finance
their recurrent and capital expenditures on their own, their activities
are not subject to the same degree of scrutiny as are the districts.

Urban authorities and smaller towns remain tied more directly to the
central government because of their inability to finance their own ser-
vices completely. The Ministry of Regional Administrations is involved
in their budgetary matters and in arranging the financing of their capital
projects. The Ministry of Health is also involved with the urban author-
ities and towns, because the disctrict medical officer is often the town's
medical officer of health as well. The towns' most direct link to the
Ministry of Health lies in the administration of public health policy,
inasmuch as nearly all health services provided by the smaller towns are
related to public health.

Central Government and Private Health Services

The private health sector interacts with the government in several
ways. Private physicians are related through licensing which i1s adminis-
tered by the Ministry of Health. At present, there are about 250
doctors in private practice in the country, nearly all of whom are located
in the 10 largest cities and towns. Chemists are also licensed by the
Ministry of Health, and must receive a special license in order to dis-
pense chemical formulas appearing on the government's list of poisons.
This licensing is the only direct link between the government and chemists.
However, the Ministry of Health purchases a large percentage of its drugs,
equipment and stores from local chemists and other vendors; this relation-
ship 1s strictly contractual and is usually negotiated on an annual basis.

The labor laws of Uganda state that firms which employ a certain
number of workers must provide a minimum set of health services by
qualified medical personnel. If a firm employs more than 1,000 persons,
it must maintain a full range of hospital facilitles. Such private
hospitals are operated by three industrial firms at the present time:
Kilembe mines, Mahdvanl and Co. Ltd., and the Uganda Sugar Factory Ltd.
These hospitals and the less complete curative services maintained by
smaller firms are monitored by the district medical officer and must
conform to the medical standards of the Ministry of Health. Also,
industrial health and hygiene is monitored by the central government's
Ministry of Labor and its personnel investigate plant safety standards
and monitor general standards of hyglene.

The government and mission health services have had a long relation~
ship. Mission hospitals received central government financial assistance
at least as early as 1932, and this support continues to the present time.
Today the government provides grants to approve nurse and midwifery
training schools operated by mission hospitals. In addition, the Ministry




of Health provides recurrent grants to the mission hospitals on the

basis of the number of doctors and registered nurses on the staff.
Miggion health facilities, however, have been experiencing increased
financial difficulties. The mission medical bureaus contend that govern-
ment grants are much too small, but the amount of the grants likely
reflects the government's general set of objectives, which does not

lend much support to mission health facilities. The district administra-
tion governments have also provided some financial support to mission
health facilities in the past.

Besides the financial relationship between the government and mission
health facilities, the government controls mission activities by a form
of accreditation. Each mission hospital must abide by medical standards
established by the Ministry of Health in order to obtain the financial
support provided by the central government. Every dactor working in a
mission facility must also be licensed by the Ministry of Health.

Central Government and Makerere Medical School

Makerere Medical School has primary jurisdiction over medical
education of doctors in Uganda. The School is related to the central
government in several important ways, however. Since 1968, medical
students have been required to agree formally to serve in government
hospitals for two years after completing school. 1In addition, the
Medical School must cooperate with the Ministry of Health in using Mulago
Hospital, the largest hospital in Uganda, in the training of its students.
Because it is a part of the national university, the Medical School
recelves a large proportion of its recurrent operating funds from the
central government's Ministry of Education. The Medical School also
receives funds from the World Health Organization and other intermational
foundations, but the central government,.through the Ministry of Health
reviews the appropriateness of the particular research or teaching pro-
Ject to be funded by international organizations.

New methods of delivering medical care services have been developed
or adapted by various departments of the Medical School, but the rate of
innovation diffusion to date has been slow. Recently however, there
appears to be more receptivity to change and cooperation between the
Medical School and the Ministry of Health. The cause for optimism is
related to the government's willingness to help fund the following pro-
grams: (a) the Kasangati Teaching Health Center (previously funded by
the W. Mengo District Administration); (b) the Ankole Preschool Pro-
tection Program (previously funded by the Oxfam Foundation and the Ankole
District Administration); (c) the Mobile Matermal and Child Health Clinic
program in the rural areas near Kampala (previously supported by the W.
Mengo District Administration); and (d) the rural health service system
improvement project operated by medical students and professors in the
W. Mengo District (previously supported by the District).

Plan IT1's Announced Administrative
Policy Change for Health Services

In Uganda's Plan III, 1971/72 - 1975/76, the government announced a




major health administration policy change. The major facet of this change
strengthens the powers of the central government Ministry of Health vis a
vis and local authorities, primarily the district administrations. The

eassence of the policy change is as follows:

"The most difficult problems of coordination have arisen in
connection with the health activities of local authorities. In
the past, each local authority developed its health service with-
out any regard to the activities of other local authorities.
Also there has been very inadequate coordination between the
activities of the local authorities, on the one hand, and those
of the Government, on the other. This has created problems
especially in relating to the provision (by Government) of staff
for local authorities' health establishments. With a view of
alleviation these problems, it has been decided to transfer the
responsibility for setting up and administering health centres
and all other rural medical units completely away from district
adminigtrations to the Ministry of Health. The district admin-
istrations will thus cease to have any direct responsibilities
in the field of health. It is anticipated that the net effect
on government recurrent expenditure of the take-over of rural
medical units will be neutral, as block grants to local author-

ities will no longer cover the operation of these units".
(Paragraph 16.22, pp. 306 & 307)

It is clear, thus, that a major shift in the organization of Uganda's

health service system has been announced. Such a change has precedent in
Uganda, for in 1966, the central government established its control in the
field of education services. The announced shift in health administration
policy was not as Iinclusive as was the case in education, however, since
mission health facilities can still maintain a considerable degree of
financial, administrative and medical control over their operations. The
primary change is in the administration and financial control of rural
health services; such a change may be viewed as a step by the central
government to further support the interest of people living in rural areas
and is an important institutional and administrative development.
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APPENDIX C

A Further Elaboration of the Variables, Methods, and
Procedures used in Chapter Five

The Data, Methods and Procedures Used to Determine the Value of the
Elements of the Input Vector and Technological Matrix

This section of Appendix C provides supplementary information on
data sources, as well as methods and procedures used to estimate the
value of (a) the service-providing and service-demanding inputs and (b)
the elements of the technological matrices, including the elements of
the diagonal submatrices.

Values for the second part of the input vector - the service de-
manders by major disease classification for government and mission hospitals -
were developed from data appearing in Ministry of Health annual statistical
records.l The distribution of new cases by major disease classification
for inpatient and outpatient cases was obtailned directly from that source.
Reattendances (persons returning for treatment of a new illness epilsode
during the yvear) by disease category were determined by an allocation
procedure based on analysis of a sample of reattendances at one govern-
ment hospital (Mbarara) and two goverument rural health facilitles
(Namwendwa, Busoga District, and Kinoni, Ankole District}. The distri-
bution of diseases according to major disease categories was derived
by adding the new case attendance data to the estimated distribution of
reattendances for the hospital sectors.

Additional adjustments were necessary for rural health facilities
in order to classify new cases in the major disease categories used by
hospitals. Sample information was obtained from the daily record books
of three rural health facilities (Kinoni, Ankole district; Buikwe, East
Mengo district; and Busesa, Busoga districts) on the disease distribu-
tion of the "other disease" category used by the rural health facilities.
These data, and the above-mentioned information on reattendances, were
used in constructing the distribution of diseases treated on an out-
patient basis in rural facilities.

The disease distribution of rural facility inpatients was also
developed by analysis of a sample of inpatient records (Kinoni, Ankole
district; Namwendwa, Nsinze and Busesa, Busoga district; and Buikwe,
East Mengo district). This was supplemented by an analysis of rural
maternity center returns at the same locations in order to incorporate
diseases of pregnancy and puerperium and delivery-without-complication
into the analysis.

1

Republic of Uganda, Ministry of Health, Medical Services Statistical
Records, 1lst July 1968 to 30th June 1969, (Entebbe: Government Printer,
1969).
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Several procedures were used to estimate the service-providing
element. For each sector, an accounting of the total available person-
nel, disaggregated into the eleven categories, was developed. (See
Table C.1 for an analysis of how specific occupational categories were
combined into eleven categories used in this research.)} These data
were procured from several sources: (a) annual district budgets (for
rural facilities in districts which were not visited by the researcher),
(b) health facility survey information (for hospitals and rural units
in districts visited by the researcher), (c) the publications of the
Catholic Medical Bureau and the Protestant Medical Bureau,2 and (d)
Ministry of Health pay records. Data for other inputs (beds, drugs,
food, etec.) were obtained from budget and expenditure records.

For the manpower inputs, two adjustments were made to obtain the
value used in the input constraint vector. The first adjustment de-
ducted the amount of time engaged in administrative duties. This
adjustment is particularly important in the high level medical manpower
categories, where a large proportion of time is spent in "running the
operation" rather than in direct service provision. Information on this
adjustment was obtained from interviews of personnel in each sector of
the health service system. (Although it may be possible to reorganize
the health service delivery system in such a way as to conserve par-—
ticularly scarce manpower resources for delivery of health services, the
existance of the present organizational constraints was deemed sufficiently
important to warrant inclusion in the calculations.)

A second adjustment deducted from several manpower categories the
amount of time spent in speclalized clinics which were not providing
direct service to the vector of initial demanders. Such specialized
clinics include many preventive services discussed in Chapter Two.
Estimates of the amount of time spent in such activities were developed
from interview information.

It is important to note that the manpower inputs are expressed
in man hours. The estimated number of man~hours for each category of
worker was developed on the basis of interviews and observation of normal
working schedules. The author i1s aware that not all doctors work the
average, and the case of the all-night operation is well known. The
calculations are based on estimated averages and it 1s obvious that
the system is elastic enough to attend to "emergency'" situations.

It was assumed that other service-providing inputs were consumed
in the process of delivering services to the vector of initial demanders.
Although some of these inputs are consumed in administrative duties
and/or the provision of speclalized clinics, the amounts were assumed
to be minimal (except for drugs and supplies, and in that case an ad-
Justment was made for specialized clinics).

2

See Survey of All Our Catholic Medical Units (Kampala: Catholic
Medical Bureau, 1969), and Jane Hallway, A Survey of Church Related
Hospitals in the Anglican Province of Uganda, Rwanda and Burundi
(Kampala: Provincial Medical Board, 1972),
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Given these two adjustments, net inputs were determined. In
Table C.2 the figures used to adjust the gross manpower inputs to the
net inputs are shown. It may be noted that high level manpower time
in rural health facilities is consumec primarily in administrative
duties or in specialized clinic assistance.

Table C.3 presents the amount of each service-providing input
allocated to each disease-specific initial demander. According to the
three basic criteria specified in Chapter Five (diagnostic time for
inputs used in the outpatient treatment process, length of stay tor
inputs used in the inpatient treatment process, and service-specific
information, where data exist for appropriate use of this criterion),

thegse calculations were necessary in order to estimate the value of.
each element in each sector's technological matrix. The figures are
disaggregated according to sector and treatment process.

Table C.4 presents data which show the average diagnostic time for
each disease type. The data were obtained from two health facilities
in West Mengo district, Mpigi Health Center and Kajansi Sub-dispensary.
The data on diagnostic time were collected by direct observation of
the diagnostic process. Timing began when the patient commenced inter-
action with the primary diagnostician and ended after treatment was
prescribed. This period included time required for patlient examination.
The total number of observations at the two locations was 450.

In Table C.5, data are presented on the average length of inpatient
stay at government hospitals, mission hospitals and rural health units.
This summarized information was obtalned from impatient record books at
a sample of facilities from each sector. The names of the facilities
and the number of observations from each facility is shown below.

Government Hospitals Mission Hospitals Rural Units

Jinja 1362 Ishaka 534 Kinoni 582

Iganga 9790 Kagando 214 - Kinoni 599
Mbarara 619 Namwendwa 712
Kawolo 346 | Namwendwa 490
Bombo 1158 Buikwe 440
Busesa 370
Nsinze 486
Total 13275 Total 748 Total 3679
With respect to the service-specific allocation criteria, data in
Tables C.6, C.7 and C.8 show the proportion of surgical services, labora-

tory services, and X-ray services, consumed by each disease category in
each sector. The data for these tables were obtained from the departmental

records of a sample of health facilities in Uganda.
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A detailed analysis was made of the quantities of each drug
consumed in the treatment of each disease listed on the hospital onut-
patient medical form (MF 75; see Appendix F). Data for this analysis
came from the outpatient record books of four rural facilities
(Kinoni Health Center, Ankole district; Busesa Dispensary Maternity
Unit, Busoga district; and Mpigi Health Center and Kajansi Sub-dispen-
sary, East Mengo District) and were supplemented by (a) information on
the average number of treatments provided to each major disease
classification and (b) two books on the diagnosis and treatment of most
diseases found in Uganda.? The cost of drugs used in various treat-
ments was calculated from the Ministry of Health's drug price list.

The average cost of drugs per major disease classification was calculated
for each sector by summing up the total cost of drugs used to treat

each disease in the category and dividing it over the total number of
persons treated in the category. The proportion of the total cost of
drugs and medical supplies constituted by medical supplies alone was

then used as a factor (74%) to increase the average cost of drugs
consumed for each major disease category; for the category, injuries

and accidents, however, drug cost was doubled to reflect the greater
usage of medical supplies.

The figures used in estimating the disease-specific rate of use
of drugs and medical supplies for each sector and treatment process are
presented in Table C.9.

In order to estimate the value of the elements in the diagonal
submatrices for each sector of Uganda's health service system, data were
gathered on (a) the disease-specific transfer rate; (b) the disease-
specific death rate; and the disease-specific rate of unsuccessful
treatment. Transfer rate data were obtained from the primary records
of a sample of health facilities in each sector of the health service
system. Data on the number of Inpatient transfers were obtained from
the following government hospitals: Mbarara, Bombo, Iganga, Kawolo,
and Jinja. For rural units, the data were obtained from Kinoni Health
Center, Ankole district; Nsinze and Namwendwa Health Centers and
Busesa Dispensary Maternity Unit, Busoga district; and Bulkwe Health
Center, East Mengo district. In the case of outpatient transfers from
rural health units, the data used to estimate the disease-specific
rates of transfer were obtained from monthly attendance data of 19
rural health units. (See Table 2.12 for the 1list of the units and the
data obtained). The average transfer rate for all 19 units was then
used in prorating the inpatient disease - specific rates obtained. In
the case of government hospitals, it was assumed that the rate of

3Data on the average number of treatments provided to each disease
category was obtalned in the patient followup survey in Ankole district
and supplemented by data obtained in an analysis of diagnostic time
requirements in Mpigi Health Center and Kijansi sub-dispensary in East
Mengo district. The books are Republic of Uganda, Uganda National Form-
ulary, (Entebbe: Government Printer, 1967), and J. R. Billinghurst,
Trowell's Diagnosis and Treatment of Diseases in the Tropics, {(London:
Bailliere, Tindall and Cassell, 1968).
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transfer was one-half the disease~specific inpatient transfer rate.
There was no information available on transfers from mission hospitals.

However, there were few {a) inter-sectoral transfers between mission

and government hospitals and (b) intra-sectoral transfers between mission
hospitals. Also, most mission hospitals did not offer ambulance ser-
vices. For these reasons, it was assumed that no outpatients were

transferred from mission facllities and that inpatients were trans-
ferred at a constant rate of 1 per 1000 patients.

Information on the number of deaths by disease category for the
two hospital sectors was obtained from the Annual Statistical Report
of the Ministry of Health. Information on the number of deaths for
the rural health units was estimated from inpatient records of the
five rural units listed above.

Finally, several sources of data were used to estimate the disease-
specific rate of unsuccessful treatment for each sector of the health
service system. For the inpatients of each sector, information on the
final disposition of the case was obtained from inpatient records. Dis-
charge dispositions included "well", "improved", "transferred", "died",
or other, including '"run away" or "on request'. It was assumed that
cases discharged in as run-aways or on-request were unsuccessfully
treated, at least to the polnt of discharge. Others discharged as
"improved" or even "well" may not have been successfully treated in the
sense of being able to return to prior major activity; it was assumed
for these calculations, however, that discharge notations could be taken
at face value.

Outpatient figures were estimated in two ways. For the rural
health units, rates of successful treatment were estimated from infor-
mation obtained on a patient follow-up study conducted 1in Ankole dis-
trict. (See Appendix F for a copy of the survey form used in the
follow-up study.) No comparable data were obtained on hospital out-
patient services. As a consequence, it was assumed that hospital
disease-specific outpatient rates of unsuccessful treatment were 50%
greater than the estimated inpatient rate.

The elements of the diagonmal submatrices for each sector of the
health service system were estimated on the basis of the above des-
cribed data. The disease-specific rates of transfer, death, and
unsuccessful treatment for each sector and treatment process are sum-
marized in Tables €.10, C.11 and C.12 in the third section of this
appendix.
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The Data and Procedures Used in Specifying the Factors Affecting the
Output and Resources of the Health Service System in Uganda

The following discussion provides supplementary information on a
selected number of the variables used in the empirical analysis presented
in Chapter Flve.

Price of Curative Health Services, b.

.Government health facilities do not charge fees for services except
for private and semi-private inpatient rooms. Mission health facilities,
however, charge fees for all services; there 1s generally a consistent
fee structure within the health facilities operated by a particular
mission organization, but not across mission organizations. It is
assumed that change in prices charged in health facilities is function-
ally related to the change in the ratio of mission health facilities
in the country (%). The major thrust of this assumption is that the
relative importance of fee-charging health facilities is declining in the
country.

The Average Distance to Health Facilities, d.

Although the location of each health facility in Uganda 1is known,
the distance to the nearest facility from every point in the country has
never been systematically analyzed. It is assumed that the average
number of attendances at a health facility per person per year can be
used as a reasonable proxy varlable, since it has been domonstrated that
distance and the number of attendances per person are highly negatively
correlated. This proxy measure is available for the period 1949-1969/70,
incorporating 20 observations.

Total Number of Health Facilities, H.

Data on the number of health facilities are available from the
Ministry of Health's annual reports. This series began in 1900 and has
continued to the present. In some cases, data contained in the Ministry's
reports were corrected, where delays in reporting the opening of health
facilities (particularly in rural areas and by missions) could be docu-
mented by mission medical board reports and district medical records.

A detailed annual series including 22 observations from 1949 to 1969/70
was compiled.

Ratio of Mission Facllities to Totzl Health Facilities, éb.

Data used to develop this series were found in the Ministry of
Health's Annual Reports. The series, composed of 22 observations, was
compiled for the period 1949-1969.

Ratio of Govermment Rural Units to Total Government Health
Facilities, d%g.

The data used to compile this series were taken from the Ministry
of Health's Annual Reports. The series of 22 observations covered the
years from 1949 to 1969/70.
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Input Mix Providing Diagnostic Services, (;EI)'
r

Although every resource used in the production of diagnostic ser-
vices is of potential importance to an analysis of the effect of changes
in the input mix on the rate of successful treatment, the most important
input resource is the primary diagnostian. The measure used to indicate
changes in the resource mix is the ratio of doctors to non-doctors
engaged in diagnostic work. Doctors who are primary specialists, con-
sultants, or administrators are excluded. Similarly, medical assistants
who are working in anesthetics or some other non-diagnostic role are
excluded. The index is constructed such that it can vary from 1.00 to
5.00. A value of 1.00 means that all persons providing primary diagnostic
services in a health facility are doctors, whereas a value of 5.00 means
that all services are provided by untrained personnel, such as dressers
or ward maids. A non-integer value such as 2.50 indicates that the
primary diagnosticians at a particular health facility are not homogene-
ous. The data were gathered from interviews at rural health facilities,
unpublished district administration medical and personnel records, un-
published medical and persomnel records of the Ministry of Health, and
unpublished documents of the Catholic and Protestant Medical Bureaus;
these data were used to construct the index for 64 health facilities
for the yaar 1968/69. .

Ratio of Service Providing Inputs to Initial Demanders, (.Y,).
s

An aggregated measure of this ratio can be developed by (a) quantify-
ing all service-providing inputs in monetary terms and (b) measuring
initial demanders in the aggregate as the total number of initial attend-
ences at a particular type of health facility. Aggregate attendance
data were available for the years 1948-1963/70. Ministry of Health and
district administration recurrent expenditure data were used to develop
an aggregated measure for government hospitals and rural health units
for the period 1948-1969/70, incorporating 23 observations.

Capacity to Import, C.

Two measures of this variable are possible: (a) the change in total
exports, and (b) the change in the size of the visible trade balance.
The first measure provides a good indication as to the upper limit on
total imports since, in most less developed countries, it is not realistic
to contemplate the continued possibility of financing imports from the
combination of net inflows of factor income and capital loans or grants.
The second measure provides a better indication of the potential to
increase total imports, since it is a net figure - exports less imports.
In addition, this figure provides an indication of the country's long
Tun import preferences, preferences which tend to be relatively constant
in the short run. Although Uganda has substantially curtailed certain
types of imports through taxes and quotas, the trend of the visible
trade balance provides a good indication as to the extent to which the
importation of health-service-related commodities can be expanded. Data
on the visible trade balance were available for the period 1948 to 1969/70.
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The other variables are self-explanatory or are discussed in the
body of the text. Tables D.8 - D.1l present additional results of the
regression analysis using the variables described above.

Summary of Linear Programming Solution for Uganda Government Hospitals,
Mission Hospitals, and Government Rural Units for 1968/69,
Where a Minimum of One-Half of Every Type of Initial Demander Must be Treated

In Table C.13, an alternative linear programming solution for Uganda's
health service system in 1968/69 is presented. The differences between
this solution and the one discussed in the text are due to the constraint
imposed on the objective function, which requires that a minimum of
one-half of each type of initial demander, both inpatient and outpatient,
must be treated. As a consequence, all disease types are included in
each sector's output solution, whereas the linear programming solution
presented in the text incorporated only those disease types which had
the highest rates of successful treatment and the lowest use of resources.
Only after treating one-half of all initial demanders from each disease
type, could the present linear programming problem use the remaining
resources to maximize output.

The case types having shadow prices (see Section II of Table Cc.13)
indicate the disease types which were treated after one-half of each
disease-specific initial demander was treated. In the case of the
government hospitals, most of the case types having shadow prices were
treated on an outpatient basis, whereas for missions, the opposite is
the case, with the inpatient treatment process predominating.

A significant similarity between this set of solutions for each
sector and the one presented in Chapter Five is that the service-providing
input constraints remain the same in each sector as indicated by the
service-providing input shadow prices presented in Section III of Table
C.13. Although the actual shadow prices may differ in magnitude between
the two solutions, the policy implications discussed in Chapter Five,
particularly with respect to health manpower training, are further sup-
ported by the results shown in Table C.13.

Finally, it is important to mention that the imposition of the
constraint on the linear programming solution as presented in Table C.13
makes the cost considerable in terms of the total number of successfully
treated. A comparison of the objective function figures in Table 5.6
and C.13 makes evident the magnitude of the tradeoff facing Uganda
between (a) maximizing the number of successfully treated persons and

(b) allowing all diseases to enter the solution, with at least 50% of
all initial demanders receiving treatment.

Number Successfully Treated

No Constraints Constraints on Difference
on Objective ftn. Obj. ftn.

Government Hospitals 4,663,032 3,880,243 782,789
Mission Hospitals 614,749 480,416 134,333

Government Rural Units 5,192,066 4,235,417 956,649

Fotal 10,469,847 8,596,076 1,873,771
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Given this tradeoff, it is clearly a political decision which must
determine the course of health policy: should it focus on the objectives
of maximizing output and quality (as defined in this study), or should

it make curative health care accessible to all Ugandans, regardless of
the 1llness contracted?




APPENDIX C

" Table C.1

A Reconciliation Between the Eleven Manpower Input
Categories Used in Chapter Five and the Health Occupational
- Titles Used in the Ugandan Health Service System

Manpower Categories Included Occupational Titles

Doctors All Medical Officers, including Specialists,
Surgecns, Residents, and Medical Super-
intendents

Medical and Nursing Medical Assistants and Nursing Assistants
Assistants including Senior designations

Professicnal Nurses/ Uganda Registered Nurses and/or Midwives,
Midwives Nursing Sisters, Sister Tutors, and Health
Visitors

Enrolled Nurses/ Uganda Enrolled Level Nurses and/or Midwives
Midwives

Trained Lab Staff Laboratory Technicians and Assistant
Laboratery Technicians

Trained X-Ray Staff Radiographers and Assistant Radiographers

Other Trained, Medical Pharmacista, Assistant Health Visitors,

Staff Theater Attendants, Dental Technicians,
Storemen, Blood Donor Attendant, Dispenser,
Orthopaedic Assistants

Other Trained, Non- All Clerical Office Staff (including Hospital

Medical Staff Secretary, Assistant Hospital Secretary and
Clerk), Ambulance Drivers, Clinic Writers,
Statistical Clerks, Headman, Seamstress,
Domestic Assistant, Laboratory Attendant,
Carpenter and Mechanie

Other Non~Trained, Medical Ward Assistants (including Ward Maids and
Staff ' Nursing Assistants) and Dressers

Other Non-Trained, Non- . Sweepers, Porters, Manual Laborers, Cooks,

Medical Staff Orderlies (Pharmacy, Laboratory, X-Ray),
Office Messengers, Watchmen, Peelers and
Dhobies.

Students All Medical. Medical Assistant, and Nursing
: School Students.
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Disease
Category

I&P

NG

GU

Preg & Puer

Del w/o

S&MS
NB
I11 Def

Inj

TOTAL

APPENDIX C

Table C.4

Average Diagnostic Time for Each Major Disease
Category Treated on an Outpatient Basis at Mpigi
Health Center and Kajansi Sub-dispensary, West
Mengo District, Uganda, September and October
1970.

Average Diagnostic
Time (in minutes)
2.00
0.67
2.05

1.51




Disease
Category
I&P

NG

AMB

NS

Cire
Resp
Alim

GU

Preg & Puer

Del w/o
S&MS3

NB

I11 Def

Inj

TOTAL

APPENDIX C

Table C.5

Average Length of Inpatient Stay for Each Major
Disease Category Treated on an Inpatient Basis
in each Sector of Uganda's Health Service System

1968/69.

Government
Hospitals
(days)
3.12
10.87
5.17
6.26
8.43
3.49
3.57
4.51
3.76
1.65
6.70
4.69
5.06

6.33

4.03

Mission
Hospitals
(days)
6.78
13.82
9.03
8.71
18.92
5.99
6.93
6.41
6.66
4.03
9.46
8.69
4.09

7.56

7.17

Rural Units

with Beds
(days)
3.72
2.50
3.82
3.75
5.29
4.07
2.98
3.58
2.00
2.17
4.70
2.75
2.82

6.12

3.38
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Category

GU

Preg & Puer

Del w/o
S&MS

NB

111l Def

Inj

APPENDIX C

Table C.6

Proportion of Surgical Services Consumed in the
Treatment of Each Major Disease Category in Each
Sector of Uganda's Health Service System 1968/69.

Government Mission
Hospitals Hospitals
% )4

Surgical services reported here are consumed on an inpatient
basis.

There are only minor surgical services provided in rural
units. The records of rural units indicated that such
services were infrequent. When a person required surgery,
he was transferred to a government hospital.




APPENDIX C
Table C.7
Proportion of Laboratory Services Consumed in the

Treatment of Each Major Disease Category in Each
Sector of Uganda's Health Service System 1968/69.

Disease Government Mission Rural Units
Category Rospitals Hospitals ~ with Beds
(days) (days) (days)

1&P 66.44 79.90 99.40
NG 0.01 0.46
AMB 29.72

NS 0.41

GU

Preg & Puer
Del w/o
S&MS

NB

I1) Def

Inj

Note: Laboratory services are generally consumed in the process of
diagnosis -- an outpatient activity. As a result the disease
categories refer to the outpatient treatment process.
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Category

GU

Preg & Puer

Del w/o
S&MS

NB

APPENDIX C

Table C.8

Proportion of X~Ray Services Consumed in the
Treatment of Each Major Disease Categorv in
Each Sector of Uganda's Health Service System
1968/69.

Government Mission
Hospitals Hospitals
% b 4

Note: X-Ray services are generally consumed on outpatient basis,
prior to inpatient admission. As a result, it is assumed
that such services are consumed on an outpatient basis.
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Table C.9
Average Cost of Drugs and Medical Supplies Consumed 1h the
Treatment of an Initial Demander in Each Major Disease Category

and in Each Sector of Uganda's Health Service System in 1968/69,

Government Hospitala Mission Hospitals Rural Units with Beds

Ave. Ave. Ave, Ave. Ave. Ave. Ave. Ave. Ave.

Drug Drug Drug Drug Drug Drug Drug Drug Drug

Cost & Med. & Med. Cost & Med. & Med. Cost & Med. & Med.

op(1) Supplies Sup- Supplies Sup- or Supplies Supplies
Disease Cost OP plies Cost OP plies Cost OP Cost 1P(3)
Categories Cost Ip(3)

1sP 0.95 1.23  11.12  0.24
‘NG 0.05 9.65  0.03  0.05 9.65  0.02
AMB 3709 17,33 1.2 1.6 431 010
NS 0.26  16.82  0.13  0.23 2.56  0.09
Cire 0.63  51.48  0.37  0.65 14.03  0.22
Resp 0.48  20.78  0.27  0.47 3.89  0.16
Alim 0.17 7.64  0.16 0.28 2.57  0.12
Gu 0.48 18,08 0.30  0.52 4.48  0.17
Preg & Puer 0.02  10.39  0.01  0.02 6.00  0.01
Del w/o ——— 2.24 ———— ——— 2.50 ——
SEMS 0.67  45.91  0.37  0.65 7.60  0.22
NB 0.19  10.22  0.09  0.15 1.67  0.06
111 Def 0.79  43.76  0.45  0.79 4.93  0.27
Inj 0.68  38.95  0.33  0.67 11.40  0.20

Note: All figures are in Ugandan Shillings.

The average drug cost of this disease category is so
high due to the continved treatment regime required by
a limited number of diabetes patients who comprise a
proportion of this disease category.

The estimated inpatient average cost figure was derived
by using the average outpatient cost of drugs and medical
supplies and adjusting it according to two criteria: (a)
a severity factor and (b) length of inpatient stay. The
severity factor assumed that the average consumption of
drugs and medical .supplies would double during the first
two days of inpatient care. After that period, it was
assumed that the average outpatient consumption of drugs
and medical supplics would approximate the average daily
cost of drugs and medical supplies consumed on an inpatient
basis,




APPENDIX C
Table C.10

Elements, a, of the Diagonal Submatrix for the Govermment
Hospital Sector in Uganda in 1968/69.

Service s
Demanding Estimate 3
Inputs of a (1968/69)

Qutpatient

I1&P 1.08 1,856,893
NG 2.50(E) 4,819
AMB 1.34 57,181
NS 1.17 316,427
Cire 4.60 5,422
Resp 1.05 1,086,744
Alim 1.06 760,258
GU 1,12 141,520
Preg & Puer 1.72 30,838
Del w/o —— ————
S & MS 1.04 763,935
NB 1.38 11,448
I11 pef 1.11 245,761
Inj l.10 533,597

Inpatient

I &P
NG

AMB

NS

Circ
Resp
Alim
Gu

Preg & Puer
Del w/o
S & MS
NB

111 Def
Inj

-

.
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Table C.11

Elements, a, of the Diagonal Submatrix for the Mission
Hospital Sector in Uganda in 1968/69.

Service s
Demanding Estimate ] Rate of Rate of Rate of
Inputs of & (1968/69) T Dj

Cutpatient

I14P 170,837
NG 1,203
AMB 22,138
NS 25,586
Circ 3,061
Reap 55,345
Alim 53,873
GU . 16,228
Preg & Puer 7,605
Del w/o —

S & MS 39,783
NB 3,228
I11 Def . 9,313
Inj 10,655

Inpatient

I&P
NG

AMB

NS

Circ
Resp
Alim
GU

Preg & Puer
Del w/o
8 & MS
NB

I11 Def
Inj
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Table C.12

Elements, a, of the Diagonal Submatrix for the
Government Rural Unit Sector in Uganda in 1968/69.

Service
Demand ing Estimate . Rate of Rate of Rate of
Inputs of a T u

J 3
Outpatient

I1&P 1.15 2,524,020
NG 4.62(E) 153
AMB 1.25 50,015
NS 1.27 358,048
Circ 3.86(E) 136
Resp 1.20 1,670,109
Alim 1.49 836,656
GU 1.05 150,793
Preg & Puer 1.06 65,725
Del w/o —— ——--

5 & MS 1.12 938,236
NB 1.09 2,682
I11 Def 1.11 493,659
Inj 1.30 609,980

Inpatient

I&P
NG

AMB

NS

Cire
Resp
Alim

Gu

Preg & Puer
Del w/o
S & MS
NB

I11 Def
Inj

o g s

»
VMWRRNORRNR WS U
MY OSNES LN OEWRe o

o et b e e
v e oo !

Notes: (1) (E) = an assumed figure

]

(2)“0 = 1
25} - -

sJ SJ(TJ+UJ) sipj

b
(B)aipj - . ipj

(T +U,+D

1pg~S1pg (Ty*Uy*Dy)




1

Optimme Wumber of Cawes Treated

Sumpary of Linear Prograsmming Solution for Uganda Government Hospita

Objective Punction:

AFPEXDIX €

Tabla €.13

Rural Units for 1968/69.

Rate of Buccessful Treatmant

A Yinimun of Cna-half of Bach Type of Initlal Demander Must be Treated

r Mission Hoapitals and Government

296

Outputs {A)} OUTPATIENT {B) INPATIENT Objective Total No,
ter L Anp NS Tire Rasp T Ald Freg.« f I Iep ug AMB s cire Alim cu Del wfo 5 i MS NB il per  Inj runetion  Inicial
P 2 cu Puer Dal w/o 5 & #uS NB I1l D= nj L] Equals Damandars
Government Hospitata'l} 0.46 0.20 0.17 0.86 0.11 0.95 0.79 0.89 0.29 - 0.48 0.11 0.90 0.45 0.65 b4z 0.42 0.42 .43 0.47 1.00 0.48 0.40 0.43 .47 3,880,243
Currant VYalue: nnnu_
Initial Demanders 1,856,853 963 57,101 116,427 5,422 1,000,744 760,258 141,520 30,838 - 763,915 11,448 245,761 533,597 27,464 4,005 10,467 6,107 3,048 23,641 22,505 g,830 41,911 10,37% 1,416 4,371 24,103 6,013,698
Kission Hospitals (1) 8.4 0,20 0.34 e.42 0.20 0.56 0.43 0.38 0.29 - 0,47 0.55 0,41 9.41 0.94 0,45 0.73 0.90 0,45 0.95 0.9§ 0.97 1.00 0.49 0.82 0.95 0.97 480,416
Current Valuas of (3
Initial Demanders 357,826 1.5 32,459 46,811 3,157 125,270 93,821 26,30€ 10,720 - 105,501 3,120 23,867 21,382 29,147 1,855 8.876 2,971 1,758 11,526 12,009 5,498 16,359 1,940 2,558 3,481 3,08l 963, 684
Govarnmant Rural Onits 3! 0.49 6.1 0.40 0.49 0.13 0.8 0.34 0.48 0.47 - 0.45 0.46 0.45 0.3% 043 0.33 [ 11 0.41 0.36 0.4d 0.41 0.40 1.00 0.19 .41 0,36 0.37 ,235,417
Currant Valuas of &
Initial Damanders 2,524,020 153 50,015 353,049 136 L,672.109  B46,656 150,793 €3,725 - 938,236 2.682 493,659 609,98 19,954 430 1,570 4EBD 169 40,453 11,226 2,659 57,495 7,976 129 12,925 15,104 7.973.404
Ehadow Prices of Case Types Appearing in the Linear Frogramming Solution and the Comt of Forcing Non-Optiral Cawe Types into the Solution
Initix]l Demanda {A) OUTPATIENT {B) INPATIENT .
TP HG A NS Clire Rasp Alim cu Preg. bel /o 8 & MS N8 111 Dut Inj 1 uG B S clrc Reap alim cu Freft belufo S8 HB I11 Detf ny
Goverorant Hospitals
{a) Shadow Prices 0,00 0.06 0.00 .42 0.00 0.83 a.00 0,61 0.0¢ - 0.00 0.63 0.56 0.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.60 0.00 o.00 0.00 0.00
i
(b) Cost of Hon-Optimal 2.82 6.29 0.49 - 68.63 - - - A.00 - 1.18 - - 11.41 - 2,44 o.80 0.77 1.30 0,03 0.05 0.29 6.17 - o.n 0.42 ¢.98 0.88
mission Hospitals ) H
ta) Shadow Prices 0.00 0.00 6.00 a.00 0.00 0.00 0.00 0.0¢ 0.00 - 0.00 0.37 0,00 0.00 0.2 6.00 o.00 0.63 0.00 6.31 6.22 0.28 ©.26 B.55 0.00 0.03 0.52 0.16
{b) Cost of Non—Optimal 64,42 36.74 5.59 3.0 162.62 - 9.49 1.900 6.21 - 20.70 - - 435.25 - 0.53 - - 1.09 - - - L - 0.05 - - -
Government Rural Units _
(a) Shadow Prices 0.80 0.00 0.00 0.00 0.00 2.39 0.00 0.00 o.00 - 0.00 0.0¢ 0.00 a.00 9.00 0,00 o.00 0.00 0.0¢ 0.00 0,00 a.00 0.00 1.00 9.00 0.00 0.00 0.00
(b} Cost of Hon-Optimal - 2.64 1.03 - 0.65 - a.51 0.0l 416 - a.73 0.37 0.31 2.04 0.51 §.06 3.65 1.17 1.7 o.24 3.46 1.35 1.69 - 3.0% 1.42 2,02 §.07
Shadow Prices and Slack Quantities of Service-Providing Inputs
(£3)
Inputs (1) _nhh_.\z hu.n M: 120d (5) (&) in i) (1 [$11] L {11} {13} {14} (1% [#3.3) (17)
. rot. nro: a. *r. 0. Tr, 0. Non O.Non Tr. Drugs Vehicle ©.0n.8
S T N/HW Now  Trolab. TroXRay T, Non Med  Tr, Med Hon Mea  Students  Beds ate. feod  op.wmaine. 1T Maine.
Covernment Hospitals
(a} Shadow vn..nn-:_ D.00 4.00 0.00 0.00 8.00 164.85 Notes: {1} |The cptisum number of successfully trested casss is expressed as & proportion
a.00 0.58 0.00 0,00 o.00 0.00 o0.4¢ ¢.00 ¢.00 .00 0.0 of the current valus figure which is the oumber of initial demandare.
{b) Slack Quantities 202,782 427,530 275,780 1,061,941 10,071 0 120,6%4 X
- . ' 69 0 365,008 939,786 517,038 1,445,818 4,366,239 1,819,208 377,362 960,624 691,345 {2}{Tapute susbered 1-11 are neasurad in hours: input }1 la seasured in bed dayss
(e) current Values 550,800 575,400 529,920 2,395,995 126,000 50,400 396,900 244,650 2,691,255 4,178,160 18%4,000 1,956,035 10,438,134 4,167,795 747,723 2,880,252 1,945,927 and loputs 13-17 are measured in ahs.
Mizsion Hospltals {3}|The current value figures under the optimum number of cases treatad and alack
(&) - lquantities of service-providing inputs represeat tha two parts of the input
{a) Bhadow Pricea 0.6 41,92 .00 0.00 0.60 772.38 0.08 0.08 0.00 0.0% .00 0.09 o.00 a.00 a.00 0.00 0.00 vector, the service-demanding and service-providing inputs respectivaly.
(b} Slack Quantities 8,212 ] 72,628 41,577 ] [ 1,119 211 13,347 59,.44% 81,553 420,215 506,357 11,173 14,573 43,6 88,753 t4) The shadow prices of initisl demanders show tha amount by which the objective
n function could increase if an additiosal initial demander with the givan
{c} Current Valuea 126,921 6,300 292,608 404,130  10%,000 23,100 13,965 7,975 895,753 845,502 770,000 1,111,060 1,877,712 734,373 193,242 656,442 978,549 as characteristics were to demand service.
Government Rural c:.:..mv (5)|The comt of ama:ma -m:cnnwvzgy case to the mclutlon shows the amount by
{a) Shadow Prices - 0.00 - a.00 47.41 - . - . which the objective function would decline if ona ¢f those types of cased
6.00 "y ¢.00 9.00 0.00 ¢-oo ¢.00 0.00 o.00 were treated as Oppoded to those cases which ara trasted.
(b) Slack Quantities - 158,004 - 43,912 [ - -
P 11,224 o LI TG 205,541 122,744 2,442 42,62 1403 (6)|The shadew price of the service-providing inputs shows the amount by vhich
{c) Current Values - 366, 240 - 273,105 19,500 - 61,110 117,250 897,130 1,593,900 - L.281, %60 2,173,626 285,915 1,787,191 112,676 969,332 the nimber of successfully trested persons would increase if one addjitional

unit of that input ware made avallable.
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Other Supporting Tables




Supporting Tables to Chapter Two

Health Facilities in Uganda

Selected Indices on Size and Structure of Uganda's Health
Service System

Structure of Attendances at Uganda Government Health
Facilities

Number of Attendances at Government Health Facilities
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APPENDIX D
Table D.5
Techuological Macrix for Uganda Government Hospitala 1968/69
OUTPATIENT INPATIENT
Service-Providing I &P NG AMB NS Cire Resp Alim GU Preg & Del 5 & MS NB Ili Inj I &7°P NG AMB NS Cire Resp Alim Gu Preg & Del 5 & MS NB 111 Inj
Puer w/o Def Puer w/o Def
Inputs 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

1. pDocters 0.0112 0.1568 0.0302 0.0147 0.0117 0.0054 0.0182 0.0352 0.1305 - 0.011¢ 0.1848 0.1721 0.02086 0.8935 4.58792 1.5171 1.9G35 2.4198 1.0280 3.5163 ....wow_u 1.6818 0.4726 7.7052 1.3384 1.4474 2.7568 1

2 Med.& Nursing Assts. 0.0333 0.0289 0.0342 0.0251 0.0289 0.03138 0.0319 0.0312 D.0289 - 0.0197 0.0289 0.0395 Q0.0173 - 0.3850 0.0093 0.0291 0.0015 0.0075 0.6499 1.7240 0.1576 - 1.507¢ - - 0.2480 2

3 Prof. N/MW 0.0032 9.0028 C.0033 0.0024 0.0028 0.0G31 0.0031 0.0030 o.oo028 - 0.0019 0.0028 0.0038 0.0017 1.4837 5.1646 2.4598% 2.9752 4.0089 1.659%1 1.6970 2.1455 1.7882 0.7849 3.1860 2.2225 2.49035 3.0100 13

4 Enrolled N/MW - - - - - - - - - - - - - - 7.3874 27.4066 12.2889 14.9418 19.966% 8.22938 11.304% 18,2574 %.5961 3.%079% 22.4873 11.0661 11.9%671 16.0677 4

5 Tr. Lab Staff 0.0896 0.0026 0.9306 0.0029 - 0.0033 - - 0.1154 - - - - - - - - - - - - - - - - - - - 5

6 Tr. XRay Staff 0.0215 C.0418 - 0.0023 0.4216 0.0002 0.0055 0.0013 0.4101 - 0.0124 - - 0.0742 - - - - - - - - - - - - - - 6

7 0. Tr. Med. Staff 0.0263 0.0206 0.0212 0.022s5 0.0167 0.0225 0.0196 0.0216 0.0212 - 0.0213 0.0213 0.0211 0.0211 1.1398 3.9674 1.8896 2.2855 3.079s 1.2745 1.303¢6 1.6481 1.3737 0.6029 2.4474 1.7073 1.8463 2.3122 7

8 0. Tr. Mon Med. Staff ¢.0780 6.1130 0.5280 0.038D 0.0371 0.0277 0.0261 0.0282 0.0529 - 0.0366 0.0362 0.1060 0.0501 0.2797 0.9612 0.5025 0.4947 0.6427 0.2880 0.2933 o.uMH_m 0.3269 0.1115 0.5287 0.3962 0.5541 0.5271 8

9 0. Won Tr. Med. Staff ¢.3813 0.3292 0.3918 0.2877 0.3385 0.3643 0.3653 0.3574 0.3303 - 0.2250 6.3287 0.4513 9 5.8573 20.3886 9.7109 11.7454 15.8259 6.5496 6.6993 m.gmmww 7.0593 3.p98s 12,5773 8.7740 9.4884 11.8826 9

10 ©. Non Tr. Non Med. 0.4017 0.3468 0.4127 0.3031 0.356% 0.3B38 0.3849 0.3765 D.3480 - 0.2371 0.3463 0.4754 0.2085 10.7984 27.5881 17.9030 21.6536 29.1765 12,0748 12,3507 Hu.mwn_w 131.0145 5.7123 23.1874 16.1756 17.4926 24.9066 10
11 Students - = - - - - - - - - - - - - 6.3860 22.2390 10.5920 12.8l10 17.2620 7.1440 7.3070 w.wumr 7.7000 7.3800 17.7190 %.5700 10.4500 19.9610 11
12 Beds = - - - - - - - - - t - - - - 3.1200 1o0.8700 5.1700 6.2600 8.4300 3.4900 3.5700 p.mwor 3.7600 -6300 6.7000 4.6300 5.0600 6.3300 12
13 Drugs etc. 0.9474 0.0523 3.7010 0.2587 0.6272 0.4810 0.1742 0.4846 0.0209 - 0.6705 1 0.7874 0.6820 27.8138 26.6686 17.7447 1B.1063 51.5499 21.1165 36.3598 w».ww»w 17.3592 2.2440 12,5446 10.2192 43.7548 49%9.8200 13
14 Food = - - - - - - - - - - - - - 14.3600 50.0000 23.8100 28.BO0D 3B.8100 14.0600 16.4200 20.77¢0 17,3100 -6000  30.8400 21.5200 23,2700 29.1400 14
15 Vehicle Op. & Maint. 0.1054 0.3414 0.2332 0.1118 0.1135 0.0798 0.0798 0.90861 0.1113 - 0.1118 0.1105 0.3238 0.1533 0.2106 0.6956 0.4679 0.2204 0.223¢ 4.1597 0.1595 0.173¢ Q.2227 - 0.2233 0.2460 0.6500 0.3040 15
16 Electricity C.3829 0.2329 2.1841 0.0617 2.4531 0.0619 0.D0845 0.0592 0.3717 - 0.1034 0.0477 0.0655 Q.4528 5.4600 22.8638 9.,1436 11.2424 14.7650 6.1755 12.7620 25.1900 B8.619 2.8900 26.8497 8.1800 B.B400 13.5388 16
17 0. Cp. & Maint. 0.0748 0.0644% 0.0769 0.05&5 0.0664 0.0715 Q.0717 0.701 0.0648 - 0.0442 0.0645 0.0886 0.0388 6.0400 21.0100 10.0100 22,1000 16.3100 §.7500 6.%000 m...acmu 7.2700 3.1900 12.9%600 9.0400 9.7800 12.2400 17

Notes: (1) inputs 1 through 11 are measured in hours
(2} input 12 ia measured in bed days
{3) inputs 13 through 17 are measured in shillings
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APPENDIX D
Tabla D.6
Tethoological Matrix for Ugmida Migeion Hospitals 1968/69
CUTPATIENT INPATIENT
Service-Providing Isp NG AMD NS Circ Resp Alim GU Preg & Del & & MS NB 111 Inj IeP NG AMB NS Circ Resp Alim GO Preg & Del 5 & MS NB 111 Inj
Puer w/o Def | Puer w/o Def
Inputa 1 2z 3 a s 6 7 [ 9 19 11 12 13 14 15 16 17 18 19 20 21 ! 22 23 24 25 26 27 28

1  Doctors 0.0675  0.0606 0.0693 0.0509 0.0587 0.0644 ¢.0647  0.0637 0.058% - 0.039%  ©.0569 0.0B00 ©.0343 0.5155 2.0793  0.6844 0.7730 1.4328  0.4628 p;_::. 1.8424  1.5269  0.3054 1.5653 0.6975 0.3248 4.8307 1
2 Med.& Nursing hssta. 0.0112  ©0.0100 0.0115 0.0084 0.0087 0.9l07 0.0167  0.0105 0.097 - 0.0066  0.0097 0.0132 0.0058 0.0175 0.0357 0.0233 0.0225 0.0488 ©0.0155 c._.__:,.s 0.0165 ©.0172  0.0104 0.0244  0.0225 0.0las 0.01%5 2
3 Prof. N/Mw 0.1423  0.1277 0.1460 0.1072 0.1237 0.1358 0.1363  0.1332 0.1234 - 0.0840  0.1241  0.1685 0.0736 2.0857 4.2550 2.777¢ 2.6807  5.8151  1.8440  2.1328 1.9718  2.0490 1.2337  2.9091  2.6767 1.263% 2.3227 3
4  Enrolled N/MW - - - - - - - - - - - - - - 3.1737  7.5082  4.2245  4.1961  B.8444  2.4131 u.ho: 4.3630  4.1439  1.8854  5.2817 4.1093 1.93s9 7.8225 4
5 Tr. Lab Staff 0.4811  0.4015 0.5431 - - 0.0002 0.0037 0.003% 0.0014 - 0.0393 - 0.7238 - - - - - - - a_ - - - - - - - s
. 6§ Tr, XRay Staff 0.0837  0.0480 - D.0048  0.2113  0.0007 ©0.0135 ©0.0020 0.0088 - 0.0277 - - 0.5645 - - - - - - .F_ - - - - - - - [
7 0. fr, Med. Staff 0.0060  0.0048  0.0049  0.0036  0.0053  ©.pos} 0.0045 0.0049 0.0048 - 0.004%  ©.0048 0.0048 ©.0048 0.1032 0.2105 0.1374 0.1326 0.2876  0.0916 0.1655 0.0975 ©0.1014 0.0613  0.1439  0.1324  0.0625 0.1143 7
8 ©O. Tr. Non Med. Staff  0.0102 0.0092 0.0105 0.0077 0.0083  0.0097 0.0098 0.00%6 0.008% - 0.0060  0.0089 0.012@ 0.0053 0.0345  0.0705 0.0460 0.0444 ©.0963  0,0305 P_.._:mu 0.032%  0.0319  0.0205 0.0462 0.0443 0.0209 0.0385 §
9 O, Non Tr. Med. Staff  0.3668 0.3292 0.3763 0.27¢4 0.3188  0.3501 ©.3513 0.3434  ©0.3180 - 0-2165 0.31%8  0.4343  0.1B99 6.6175 13.5005 8.8125  8.5055 18,4504 5,8508 6.766%  6.2561  6.5010 3.9332  9.2300 8.4927 4.0103 7.3694 9
18 0. Non Tr. Non Med. ©.9413  0.6694 0.5866 0.0235 1.0375  0.0035 0.0703 0.0140 0©.0448 - 0.1785 - 0.781%  2.771%  5.4274 11.0725 7.2279  §.9758 15,1322  4,7986 m.wa 5-1311  5.3318  3.2259  7.5700 6.9654  3.2890  6.0440 10
11 Students - - - - - - - - - - - - - - §.7550 13.7811  6.9961  8.6823 18.8339  5.9724 6.9076  6.3062 6-6361  4.0150  9.4219 8.6693 4.0936 7.5226 11
12 Beda - - - - - - - - - - - - - - 6.7800 13.8200 9.0300 B.7100 18.9200 $.9900 m.mToo 6-4100  6.6600  4.0200 9.4600 B.69D0  4.0500  7.5600 12
13 Drugs etc. 1.2325  0.6523  1.1649 ©0.2324 0.6528 0.4737  0.2805 0,5188 0.0209 - G.6454  ©0.1523  0.7874  0.6662 11.1397 22.4133 4.3124  3.9500 14.0321  3.9935 9.4553 21,2764 18.6506 2.5000 18.1535 2.1434  5.0040 64.2123 13
14 Food - - - - - - - - - - - - - - 6.4427 13.1435 B.5799%  £.2805 17.9625 5.6961 m.h_:o 6.0308  6.3291  3.8292 B.9859 B.2682  3.9042  7.1745 14
15 vehicle Op. & Maint. 0.1475  0.0001 0.1394 0.0277 0.0771  0.0568 0.0336 ¢.0618 D.0026 - 0.0771  0.0183  0.0950 0.0793  3.0890  4.4412 2.2728  2.2237  3.4336  2.2330 N;_Sm 4.3022  3.9886  2.0853  3.9275  2.0062 2.3633  9.4386 15
16 Electricity . 0.6298  0.4638  0.4268 0.0777 0.6745 0.0832 0.1222  0.0878  0.0997 - 0.1535  ©.0742  0.5533  1.6484 3.1723  9.6508 4.2181  4.4201  8.83110 2.3266 b.n_mt 7-2044  £.2830  1.8826  7.0634  4.1B2% 1.9611 16,7668 16
17 0. Op. & Maint. 0.2537  0.2278  0.2604 0.l012 9,2206 9.2422  0.2430 0.2376  0.2200 - 0.1498  0.2213  0.3005 0.1313 7.7261 15.7623 1D.2893 9.9304 21,5414 ¢.B3lID ....u._gm 7.3044  7.5%01  4.5922 10.7763 9.515¢ 4._6821 0.6040 17

Notes: {1) inputa 1 throughk 11 are measured in hours
' (2) input 12 is measured in bed days
{3) linputs 13 through 17 are measured in shillings %
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APPENDIX D
Table D.7
CUTPATIENT Technological Matrix for Uganda Government Rural Units With Beds 1968/69 IKPATIENT
Service-Providing I 4P NG AMB NS Circ Resp Alim Gu mwmmnn WWM S & MS NB me Inj I &P NG AMB NS Cire Resp wpww GU vWWMﬂn WWM 5 & MS NB MWW Inj
Inputs 1 2 3 4 5 6 7 8 3 10 11 12 13 14 15 16 17 18 19 20 ER 22 23 24 25 26 27 28

1. Doctors - - - - - - - - - - _ _ _ _ _ - _ _ - _ ! - - - - - - - 1

2 Med. & Nursing Assts. 0.0333  0.0289 0.0342 0.0251 0.028% 0,0318 ©0.0319 0.0312 0.028% - 0.0157 0.0289 ©0.0395 0.0173 0.4877 0.3100 0.4884 0.4769 0.6§24 0.5237 0.3833 0.4606 0.2574 0.2792 0.6041 0.3543 0.3631 0.7873 2

3 Prof. N/Mw - - - - - - - - _ _ _ - . _ _ _ ~ - _ - - - - - - - - - k]

4 Enrolled /MW 0.0014 ©0.0012 ©0.0014 ©0.0010 0.0012 0.0013  0.0013 0.0013 ©.0012 - 0.0008  0.0012 0.0007 ©0.1383 0.0948 0.1415  0.1395 0.1859 0.1514  0.10% 0.1329  2.8414  3,0835 0.1749 0.1D38  0.1048 0.2276 4

5 Tr. Lab Staff 0.0075 - 0.0021 - - - - - - _ - - _ _ _ - - - - - - - - - - - - 5

6 Tr. XRay Staff - - - - - - - - - _ _ _ _ _ _ . - — - - - - - - - - - 6

7 0. Tr. Med. Staff 0.0074 0.0062 0.0063 ©.0049 0.0084 0.0065 0.005% 0.0063 0.0061 - 0.0056 0.0062 0.0066 0.0955 0.1414 0.0916 ©.1443 0.1409 0.2016 0.1547 0 0.1361 0.0761 0.08B25 0.178B5 0.1048  0.1073  0.2326 7

& G. Tr. Hon Med, Staff 0.0145 ©£.0826 0.043% ©.0225 0.0372 0.0120 0.0430 0.0226 0.0260 - 0.038%  0.0309 0.0294 0.0685 0.033% ©0.1588 0.1C46 0.0489 0.0477 0.0278 0.1003 0.052%  0.0606 - 0.0911 0.0545 0.06B0 0.1591 B

%. ©, Non Tr. Med. Staff 0.1135 0.0952 0.1043 0.0785 0.097% 0.1026 0.0964 0.0996  0.0949 - 0.0798  0.0962  0.1122 0.0754 1.9766 1.2797 2.0164 1.9688 2.8171  1.1620 H.wwwnm 1.9014 1.0629 1.1528  2.4%40 1.4651 1.4%88 3.2503 &

10 ©. Non Tr. Non Med. 0.2479  0.2132 0.2531 ©.1868 0.2118 D.2367 0.2374  0,2328  0.2160 - 0.1462  0.2156  0.2934  0.1286 2.6816 1.736]1 2.7356  2.670% 3.8218 2.9331 2,1470 2.5795 1.4420 1.5640  3.3835 1.9877 2.0334  4.4096 10
11  Students - - - - - - - - - - - - _ _ _ - _ _ - - A - - - - - - - 11
12 Beds - - - - - - - - - - - - - - 1.7200 2.5000 3.8200 3.7500 5.2900 4.0700 2.9800  3.5B00 2.0000  2.1700 4.7000 2.7500 2.8400 £.1200 12
13 Drugs etc. 0.4101 ©.0311 ©0.1825 0.1459 ©0.3803  0.2836 0.2070 0.2981 0.0124 - 0.3910 0.1029 0.4679  0.348% 3.9479 2.4131 1.7873 1.4122 4.6636 2.8972 H..Lmo 2.7995  2.0000 1.0000 4.4086 0.8277 3.7953  4.7673 13
14 Food - - - - - - - - - - - - - - 1.1861 ©.7744 1.2202 1.1914 1.7048 1.3083 0.9577 1,1506 0.6432 0.6976 1.5093 0.8866 0.9070 1.9669 14
15 vehicle Op. & Maint. 0.2747  0.6267 0.4040 0.2278  0.4323  0.2042 0.4055 0.2898  0,1992 - 0.4497  ©0.2736 0.4091 0.6545 1.8678 2.1080 1.5110 0.9152 2.2620 1.3795 1.4557 1.5199 1.2613  0.4045 2.4675 0.7423  2.0461 3.1178 15
16 Electricity . 0.0048 0.0041 0.0049 0.0036 0.0041 0.0046 0.0046 0.0045  0.0042 - 0.0028 0.0042 0.0057 0.0025 0.4362 0.2824 0.4450 0.4345 0.6217 0.4771 o.z_wu 0.4196 0,234  0.2544 0.5504 0.3233 0.3308 0.7173 1§
17 0. Op. & Maint. 0.681 0.0586 0.0695 0.0513 0.0582 0.0650 0.0652 0.0635 0.0593 - 0.0402 0.0592 0.0806 ©0.0353 2.9603 1.9166 3.01%9  2.9486 4.2191  3.2390  2,3702 2.8477 1.5918 1.7266 3.7352 2.1943 2.2448 4.8679 17

Notes: (1) dinputs 1 through 1} are measured in hours
(2) input 12 is measured in bed days
(3) inputs 13 through 17 are measured in shillings




APPENDIX D
Table D.8
Results of O0.L.S, Hegressélon Analysie of the Factors Affecting the Numbar of Initial Demanders (5)

Dependent Constant | Population | GDP Per Ratio: Total Number | Ratio: Rural
Variable . Growth (0) | Capita (Y) |[Mission to of Health to Total
‘g2 Lw.

No. of Ioitial a 6, b, Total Health | Facilities Covernment
Facilities (H) Facilicies

M GR.
& by o)
L by . by

Demanders
(Sl or 5;)

L]
-$,170.20 =-313.89 94.75
(254.60)* (6.00) %"

~-9,178.69 ~437.08 ~32.6% 93.09
T} (299.08) (61,84) {6.90)wae

10,867.51 =471.60 99.68 ~250.13
. {231.94)» (7.00)%an (193.11)

11,896,12 =-488.32 7.88 100,34 ~263.57
(300, 38) {70.77) (9,32)nae (230.133)

22,343,86 | 2.48 =339.85 ~80.88 43.49 =397.97
(0.68)%%n | (226,32) (57.82) (17.05)%e (174 .66)mn

-2,04 =0.42 2.64
{0.43) (0. 19)0be Log-log

-2,29 -0.81 0.26 2.79 Log-Log
@4 0.13)* (0.19)aan

~1.13 ~0.41 2.68 Log-Log
(0.44) (0.25) #aw

=-0.92 0.35 3.04 Log-Lag
(0,43) %4 (0.14) s (0.26)%en

2,05 | 1.61 ~0.69 0.19 1.53 Log-Log
(0.42)%#% | (0.31)% | (0.11)% (0.48)nan

-5,833.36 -37.67 - 60.37 53.39 ) . Licear
(186.47)% | (38.46) (4. 29)nnn

6,086.76 ~376.61 83.27 57.4% -145.83 Linesr
! (188.21)* (hd. 34)n (5.85)ann (144,33)

12,885.79 | 1.62 -279.72 25.35 20.39 -236.53 . Linsar
(B.41)%A% 1(135,98)* {35.74) (10.24)* (104, 94) %

=-3.21 ~0.95 0.58 2.95 . Log-Log
{0.16)nan (0.24)yman

2,96 : -1.11 0,70 3.30 -3.60 Log-Leg
: _(0.55)% {0.18)%an (0.33)hee (2.37)

Log 8, 2.67 2.12 ~0.82 0.49 1.3 =5.15 Log-lLog
{0.51)nws (G.38)a» {0, 13)nes {0.53)%» (1.68)mae

#gignificant at § 0.10
*% Segnificant at < 0.05

Magignificant at 5 0.01
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Supporting Tables to Chapter Six

D.12 Results of O0.L.S. Regression Analysis of the Demand for
Employees in Uganda Using 1960 GDP Series Data

D.13 Results of 0.L.S. Regression Analysis of the Demand for
Employees in Uganda Using 1966 GDP Series Data

D.14 Estimated Health Expenditures by District in Uganda:
1968/69
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APPENDIX E.

Notes for Table 2.8

E = Estimated on the basis of expenditures of recent periods.

E-1 = Estimated on the basis of partial figures. Kampala and Mbale
figures for the year 1969.

(1) Excluding expenditures on environmental health services such as water
supplies and sewer systems. All figures include recurrent and capital
expenditures.

(2) The figure for central government expenditure on health does not in-
clude health expenditures made by the Army, Prisons, vocational rehabilita-
tion schools, of the Department of Labor on occupational hygiene. An
estimate of the health expenditures of these four units is difficult, at
best. A figure for the Army and Prisons can be estimated from the number
of beds in facilities they operate, assuming that the average cost per

bed in other facilities is similar; this figure, in the case of the Army,

can be corraborated by a constant percentage estimate of total expenses
for purchases of drugs from the Ministry of Health (this would be a minimum

estimate, because the Army very likely purchases some drugs and equipment
from private chemists). A minimum estimate of the Department of Labor's
expenditures on health can be made from establishment available in the
annual estimates. Figures for operating rehabilitation programs and
schools for the handicapped are available in the annual government estimates.
The estimated recurrent expenditure for health made by these different
programs and departments 1s shown below for the year 1968/69 (in thousands
of shillings):

(1) Army
One hespital, 35 beds
S5ix sub-dispensaries (estimated
minimum), assuming 0 beds

{(2) Prisons
10 units, with 141 beds (1966/67)
(3) Ministry of Labor - Occupational
Hygiene Section
Eight persons
Other expenses

160.00

(4) Ministry of Culture and Community

Development - Vocational

Rehabilitation . 752.00
(5) Schools for Handicapped Children 87.00

Total 1,799.00
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(3) All Urban Authority expenditures are for preventive health services
and are related primarily to environmental health services, such as
malaria control, public conveniences, rodent and pest control, Abattoir
cleanliness, and refuse collection.

(4) Data for government expenditures are derived from various issues

of (a) Uganda's Statistical Abstract, (b) Government Estimates of Develop-
ment and Recurrent Expenditures, (c) District and Municipal Estimates and
Financial Statements. The latter two sources (b and c) were used for
estimating the most recent year's expenditures.

(5) These figures do not include the cost to mission organizations of
high level expatriate personnel or gifts of drugs and equipment.

(6) . Estimated from recent figures and corraborated with data available in
Health and the Developing World by John Bryant (Ithaca: Cornell University
Press, 1969), p. 267.

(7) The estimated figures for 1958/59 and 1963/64 are speculative and were
made solely on the basis of (a) whether the service existed and (b) in the
case of Army and Prisons, some idea as to the number of beds in the facilit-
ies,

(8) Data taken from W.H.O. official records, financial reports for various
years, and from UNICEF (Regional Office), Progress Report 1969 (Kampala,
1970). Expenditure data were converted from U.S. dollars to Uganda shill-
ings at the official rate of exchange: U.S. $1 = 7.14 U. shs.

(9) Expenditures by industrial firms on health services were estimated on
the basis of an estimated average recurrent cost per bed per year for each
of the three years. This estimate, thus, is solely for medical care ser-
vices and does not include the cost incurred by the firms for preventive
services and plant safety.

In 1968/69, the average recurrent cost per bed in a 100-bed government
hospital was approximately 10,000 shs. Corresponding figures for Protest-
and and Catholic mission hospitals were 5,150 shs. and 3,090 shs., respect-
ively. The mission figures, however, do not include all of the costs of
expatriate skilled manpower, particularly in the case of the Catholic units,
or the value of donated drugs and equipment. Using these figures as a
guide, and considering that very large costs are not allowed for by
mission facilities at present, a figure of 8,000 shs. per bed per year was
arrived at and used as an estimated cost figure for industrial firm medical
care services. The number of industrial firm beds for the three years is
found in Annual Reports of the Ministry of Health. The average cost per
bed figure was adjusted further for rises in the price of resources. From
1961 to 1969, retail prices in Kampala for all income classes rose 44%

(see Table UO 1(a), (b), and (c¢), Statistical Abstract 1969). In terms of
increases in the private medical sector, wages rose 49% from 1959 to 1968,
and 277 from 1963 to 1968. Using these figures as a basis, it was assumed
that the average recurrent cost per bed rose by 40% from 1958/59 to 1968/69,
and 25% from 1963/64 to 1968/69. The figures, thus, are derived as follows:
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1958/59 350 beds x 5,700 shs. per bed = 1,995,000 shs.
1963/64 395 beds x 6,400 shs., per bed 2,528,000 shs.
1968/69 477 beds x 8,000 shs. per bed = 3,816,000 shs.

(10) An estimate of the expenditures on specific health projects funded by
internal to international sources 1s very difficult to obtain. Some of
these organizations assist in medical research, others fund special pro-
jects (such as the Ankole Preschool Protection Programe or the Uganda
Foundation for the Blind/U.S. Peace Corps National Campaign Against
Trachoma), and others assist various Ministry of Health Programs (such
as the National Immunication Team or food supplements for small children).
For the earliest two periods, 1950/59 and 1963/64, an estimate is not
attempted, but the fact that a certain level of expenditure did occur at
these times is indicated by a token 0.5 million shs. For the latter period,
a minimum estimate will be made from available data. The expenditures for
some programs or organizations are not available to the author at this time,
so that this minimum estimate is subject to upward revision at a future
time. The following list of organizations and the specific program funded
(1f any), and the level of expenditure by the organization is indicated
below:

Oxfam Ankole PPP; medical research 255,800 shs. (PPP)

Uganda Foundation

for the Blind Trachoma campaign 119,182

Uganda Red Cross

Save the Children

Fund

Swedish Red Cross Refugee Health services 70,000 (min}

U.S5. A.I.D.

U.S. Peace Corps Trachoma campaign 1,000,000 (87,000/
vol. for
20 vols.)

British v.S.0,. Protestant Medical Bur. study 15,000

Nuffield Foundation : Research

Obote Foundation Nutrition, polio immunization 100,000 {min)

Estimated minimum total 1,559,982

This list is not exhaustive. It does indicate, however, that such

sources gpend fairly large sums on various services. Additional research
in this area is indicated. Private Family Planning Services will be in-
cluded in any revision made.

(11} Data is taken from Table UM.15 of the Uganda Statistical Abstract for
the years 1962, 1967, 1968, and 1969. The assumption was made that ome-
third of the medical research and health expenditures of the East African
Common Services Organization was spent in Uganda.

(12) Private consumption expenditures on health were estimated as follows.
Over the ten years since 1958, the Uganda Government has taken periodic
expenditure surveys of unskilled African workers (and coffee growers in

the Buganda Region) in various cities through the country. One expenditure
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item classified for the survey was medicine. According to the data
collected on total and medicine expenditure for 26 classifications of
workers (classified by income and social variables, such as tribe),
medical expenditures comprised 1.54% of the total expenditures by
workers. It is recognized that other socio-economic groups (either
Europeans, Asians, or Africans with a higher or lower - i.e., sub-
sistence - income) may spend a greater or smaller percentage of their
income on medicine and other health items, but this estimate is taken
to be a first approximation.

Given this figure (1.54%) the total private expenditure on health
for the year 1961 was estimated by multiplying it by the estimated total
pald employment compensation (wages) figure in gross domestiec product
estimates by source of income. It is likely that a certain proportion

of the rent and profit component of national income 1s also spent on
health, but there is no evidence available on which to base an estimate.

To make estimates for other years - before and after 1961 - the
following equation was used:

dj = p + y n4, where
= the rate of increase in demand for commodity i (i-health),
= the rate of increase in income (total paid employment
compensation was used as a proxy for this item, with
awareness of potential problems of shifts in the dis-
tribution in income or in the proxy variable, and the

problem of failing to allow for price changes,
income elasticity of demand for commodity 1i.
rate of change in total population.

As an estimate of population changes, 1959 and 1969 census figures
were used. (1959 figures are available from published sources and the
preliminary figures for 1969 are avallable from the Ministry of Planning
and Economic Development). During the decade of the 1960's, the rate of
natural increase of the population (excluding net in-migration during the
period) was 3.3%7 per year.

For an estimate of the income elasticity of demand for health service
expenditures, a value estimated from recent Kenyan data was used: see
Massell, Benton and Heyer, Judith, "Household Expenditure in Nairobi: A
Statistical Analysis of Consumer Behavior," Economic Development and
Cultural Change, Jan. 1969, pp. 212-234. Massell and Heyer estimated
five values for the income elasticity of demand for health expenditures,
using several different functional forms, and the values varied from 1.07
to 1.42, with three of the values around 1.20 - 1.25. A simple average
of the five estimates (1.22) was used for estimation purposes.

Because the definition of health services (from drug purchases to
private medical care to the services rendered by traditiomal healers)
varied in scope (primarily in the narrow direction) in the several studies
used to obtain estimated values of the variables required, and because
the proxy variable used for income does not allow for expenditures in
health out of profits (surpluses) and rents, the estimate is a minimal
estimate.
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APPENDIX E.Ti

Notes to Table 2.9

(1) Expenditures are reported in millions of shillings.

(2) Non-direct services includes administrative services, manpower
training services, and research services related to delivery of curative
or preventive health services.

(2) The estimation procedure used to allocate Ministry of Health ex-
penditures involved (a) analysis of each line item in the Ministry's
recurrent and capital budget for 1968/69 and (b) deletion of those items
which were related to preventive or other health services. The estimated
expenditure on curative services is thus a residual estimate. Those
line items which included expenditures for all three categories of ser-
vice - such as personal emoluments, transportation, office, and miscellane-
ous expenses - were segregated according to the percentage of total
Ministry employees directly employed in delivering that category of
service. A further check was made of the relative distribution of per-
sonnel according to pay scales to determine whether there were significant
differences between the three groups. There did not appear to be any
major differences, so that for a first approximation these line items
were allocated according to each service type's percentage of total em-
ployment. The percentages for 1968/69 were as follows: 8.25% for pre-
ventive services, 9.25% for other (non-direct) services, and the remaining
82.50% to curative services.
With further analysis of expenditures at the hospital

level (which will be undertaken in the near future), a reallocation

of the percentages could occur. Such a reallocation would

increase the percentage of the total manpower commitment engaged in
preventive services. At this time, the magnitude of this shift cannot

be predicted. Therefore, the figures for preventive services should be
viewed as minimum estimates and correspondingly the curative estimate is
likely to be a maximum figure.

Within a year or so, budget estimates for all Ministries in the
central government will be presented on a program basis with line items
within each program. This budgetary procedure will facilitate the
analysis undertaken in Table 2,9,

(4) For a first approximation, the expenditures of two districts (Ankole
and Busoga) for 1969 were analyzed by line item, including personal
emoluments, and the percentage estimates of the two districts' recurrent
health budgets used in the delivery of the three types of service were
obtained in this way. The results were as follows: 1% to other (non-direct)
services, 31% to preventive services, and 68% to curative services.

These percentages were applied to the total 1969 recurrent health ex-
penditures (estimates in the case of ten districts) for all 17 districts

in Uganda in order to obtain the estimates presented in the Table. It

was assumed that all capital expenditures were related to expanding the




curative service system. This assumption will subsequently be checked
and some shifting is likely to occur (particularly in relation to new

health center construction), but the amount of shifting is unlikely to
have a major impact on the conclusions to be drawn from the data pre-

sented in Table 2.9.

(5) Expenditures on curative services were estimated directly from the
municipalities’ financial reports. The remainder of the municipalities’
health expenditures were related to preventive services, primarily of a
socletal nature. (See Appendix A for explanation of the distinction
between individual and societal preventive health services.)

(6) The mission medical services were allocated between curative and
other health services on the basis of 1968/69 recorded expenditures. The
other health expenditures were for medical manpower training programs
{nurses and midwives) operated by mission hospitals. On more thorough
analysis of mission hospital data, expenditures on preventive services
will be included, thereby decreasing the total curative expenditure.

(7) The allocation of W.H.O. expenditures was made on the basis of an
analysis of the estimated 1969 program budget for Uganda, wherein each
W.H.0. program or project is listed separately. In addition, an estimate
was made of the total expenditures by the Office of the W.H.O. Representa-
tive to Uganda, and this figure was included in the Other (Non-direct)
Services category.

(8) The analysis was made on the basis of figures shown in Note 10, for

Table 2.8, Appendix E.I. Undoubtedly, the figures may change upon recelpt
of additional information.
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APPENDIX E.III

Notes to Table 2.10

(1) The period of time is dependent upon the reporting period used by
the various units. Hospital data 1s for 1968/69; other facility data is
for 1969,

(2) Personnel emoulments do not include the cost of fringe benefits such
as soclal security, retirement, and workman's compensation.

(3) The estimated expenditure for the Health Center does not include the
percentage of the total expenditure used to operate one or two weekly

Ald Posts, which involves transporting of staff and some supplies from
the Health Center to the site of the Aid Post.

(4) Figures for maintenance and repair costs are not available due to
the accounting proceedures used by the Department of Public Works, which
has responsibility for these services. This figure is therefore not

included in the total estimated expenditure for hospitals.

(5) Skilled personnel refers to persons who have received some formal
training (medical or public health) necessary to fill the position they
hold.

(6) Total employment figure for the large hospital does not include the
40 or more students in the training schools adjacent to the hospital who
work in the hospital as a part of their training.




APPENDIX E.IV

Notes to Table 6.11

{1) Not all industries are included in the list. It is assumed that
those not included do not have significant purchases made from them by
the health service industry. This assumption 1s based on an analysis of
financial statements of the respective governmental admission sectors of
the health services industry.

{(2) Source: an analysis of the 1968/69 financial statements from the
appropriate jurlsdictions responsible for health services in the central,
districts and municipal governments and the Protestant and Catholic
migssion organizationms.

(3) Estimates are rounded to the nearest ten employees.

(4) The estimated secondary employment impact in Agriculture was made as
follows. I took the monetary sectors estimated value, added in agricul-
ture (for 1968 and 1969) per Table 1.2 in the Republic of Uganda, Background
to the Budget 1970-71, Statistics Divigion, Ministry of Planning and Econ-
omlic Development, Entebbe, 1970, and made an assumption that it represented
B0%Z of total receipts by that sector. 1 divided each year's figure by
two to get an estimate of receipts for each half of the 1968/69 fiscal year.
These estimates were added together and were divided by the estimated
number of total employees in agriculture for the fiscal year 1968/69 (by
averaging the 1968 and 1969 figures in the same manner as described above),
per the Republic of Uganda's Enumeration of Emplovees, June 1963 and 1969.
Est. Recelpts
Est. Recelpts Est. Total per Employee Ratio
in Agriculture (mill. shs.) Employees (thousands) (mill. shs)

2092.9 52.85 0.0396

(5) The receipts-per-employee ratio was estimated from data in Republic

of Uganda, Survey of Industrial Production, 1967, Statistics Division,
Ministry of Planning and Economic Development, Entebbe, 1969. Table 3.118,
p. 83.

(6) Receipts-per-employee ratio was estimated from data in Uganda Govern-
ment, Survey of Indistrial Production: Building and Construction, 1964,
Statistics Division, Ministry of Planning and Community Development, 1964.
Appendix Table 1. Labor productivity data in construction was analyzed to
determine the extent to which the figures should be adjusted to reflect
the 1968/69 situration. The annual rate of increase in productivity over
that period was about 0.5%

(7) The industry receipts from health services is estimated as follows:




mill. shs. mill. shs.
(a) Drugs and Equipment 19.10
Less Direct Imports 2.47 16.63
(b) Misc. Commerce Purchases 0.28
(¢) Transport, Petroleum and Related Purchases 4.72
TOTAL 21.63

The receipts-per-employee ratioc was estimated from data in The
Republic of Uganda, Census of Distribution 1966, Statistics Division,
Ministry of Planning and Economic Development, 1967, Table A, IV, p. 35,
and Table BIII,p.45).

(8) The receipts-per-employee ratio was estimated as follows. It was
assumed that the average labor cost per employee in miscellaneous services
in 1968/69 was 6,000 shs. It was then assumed that labor cost constituted
50%Z of total receipts in miscellaneous services. On the basis of these
two assumptions the receipts-per-employee ratio was estimated. Data on
average cash wages in Misc. Services in 1968 and 1969 was approximately
4100 and 4500 shs., respectively. It is assumed that labor costs such as
pensions, workmans compensation, social security and non-wage benefits
comprise the difference. See Republic of Uganda, Enumeration cof Employees,
1968 and 1969, Appendix Table XX.
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APPENDIX F

Table F.1

International Classification\of Diseases

W.H.0., Major Disease
Classification

Uganda Government Inpt.
& Outpt. Major Disease
Classification

Author's Major
Disease
Classification

[1) Infective & Parasitic

Diseases

1

Infective & Parasitic
Diseases

1

Infective &
Parasitic

(2)

Neoplasms

(2)

New Growths (Neoplasmsy

2)

New Growths

(3)

Endocrine, Nutritional,
& Metabolic Diseases

(3) Allergic, Metabolle, &

Blood Diseases

3

Allergic, Meta-
bolic & Blood

(4) Diseases of Blood &

Blood-forming organs

(as #3 above)

(as #3 above)

(5)
(6)

Mental Disorders
Diseases of Nervous
System & Sense Organs

Diseases of Nervous
System & Sense Org.

Diseases of the
Nervous Sys. &
Sense Organs

(7)

Diseases of the
Circulatory System

Circulatory Diseases

Circulatory

(8)

Diseases of the
Regpiratory System

Respiratory Diseases

Respiratory

I

Digseases of the
Digestive System

Alimentary (Digestive)
Diseases

Alimentary

(10) Diseases of the
Genito-Uripary System

Genlto=Urinary Diseases

Genito-Urinary

(11) Complications of
Pregnancy, Childbirth
and the Puerperium

Diseases of Pregnancy
& Puerperium

(9)

Diseases of
Pregnancy &
Puerperium

10)belivery (Child

birth) without
complication

(12) Disecases of the Skin
and Subcutaneous Tissue
(13) Diseases of the Musculo-
skeletal System & Con-
necting Tissue

(10) Skin and Musculo-

skeletal Diseases
(included in #10)

[11) Skin and

Musculo~
skeletal

(14) Congenital Anomalies
{15) Certain Causes of
Perinatal Morbidity &
Mortality

(11) Diseases of the New
Born
(included in #11)

(12) Diseases of

the New Born
(included in

#12)

(16) Symptoms of Ill-
defined Conditions

(12) 111-defined Diseases

[13) 1ll-defined

(17) Accldents, Poisonlings,
& Violence

{13) Injuries (including

poisoning)

F14) Injuries

Note!

The table indicates the correlation between W.H.0. classification of

dlseases Into major groups, the Uganda government's classification,
nid the author's classifleation (which deviates in only one respect
from Uganda's classification).




Successful Treatment Followup
Survey Form

(A) (1) Health Facilty Name BEEEE 1]

L2

1234567

(A)(2) Patient Name

(A)(3) Patient Number (from record book) [TT T 7] i
8 9 10 11 12 13

(A) (4) Date of original attendance

{A)(5) Place of residence (address):
(a) Village

(b) Gombolola

(¢) Other address information (how to find house, etc.)

(A) (6) Distance in miles between health facility and place of residence

Give number of miles
|

14 15

]

(1) walking 16
(2) bicycle

(3) taxi

{4) bus

(5) private car

(6) motor cycle

(7) other

(A)(7) Method of travel between residence and health facility:

(A) (8) Diagnosis

(A) (9) Age: (1) infant
(2) child (1-6 years)
(3) school age
(4) adult

(A) (10) Sex: (1) Male
(2) Female

* *

(B)(1) Does live here?
(patient's name)
(1) ves @
(2) no
(a) 1f the answer is NO, ask "Where does this person live?"




(1) Village
(1i1) Gombolola
(i1i) Other address information

(b) 1f the answer 1s YES, continue to question (B)(2)

(B)(2) Let me see your medical chit (MF-5)
(1) yes
{(2) no
(If he/she gives you the MF-5, answer the questions from the
information recorded on the MF-5, asking the person about it
when necessary). '

(If he/she does not give you the MF-5, answer the following
questions the best you can by talking with the person and
asking him these questions).

(a) Diagnosis or complaint

(b) How many treatments were prescribed? Give
number

Did you receive all of the prescribed treat-
ments?

(1) yes
(2) no

If the answer is NO, ask, '"How many treatments
did you actually receive?"
Record the number here

Name of diagnosticilan

(1) Doctor

(2) Medical Assistant
(3) Dresser

(4) Nursing Assistant
(5) Other (specify)

How many days has it been since you first visited the
health facility for treatment of this illness of com=~
plaint?

Give number of days

29 30
Record the date shown on the MF-5 for this sickness:

(B) (3) What was your job before you became sick and went to the
health facility? [
31
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(1) farmer or herdsman

(2) porter

(3) clerk

(4) private business/ taxi driver

(5) professional: teacher, lawyer, accountant, doctor,
nurse

(6) other pald employment: service station worker, cook,
factory employee

(7) housewife

(8) school

(9) unemployed (if school leaver age or older)

(10) pre-school age

Other: please specify

(B) (4) Are you doing the same job or work now?
(If a child, is he/she back in school now, playing
normally, etc.?)
(1) yes
(2) no

(a) If YES, when did you begin your work or job here:

Determine the number of days that he did not work or do
his job from the date recorded above and the date of
original attendance. Write down the number of days that

he did not work. - T71

33 34
If NO, why aren't you doing the same job or work now?
(1) not well yet
{(2) no job or work available now E::]
(3) changed work or job 35
(4) on wvacation or leave
(5) other: please specify

If the answer was "Not well yet", go on to question
(BY(5). 1If the answer was (2), (3), (4), or (5),
then ask:

When did you:
find out that there is no work availlable?
change your job or work?
go on vacatlon or leave? _
begin the "other" reason specified in (5) above?

Give date here

Determine the number of days between the date given
and the date of original attendance at the health
facility. Record that number here [:][:]

36 37




330

(B)(5) Did you go to any other health facility or person (for example,

see list below) for treatment of your sickness after going to
the health facility?

(1) Yes 1

(2) No 38

(If NO, the interview is finished.)

(If YES, answer these next questions.)

(a) Did you go to another health facility?
(1) Yes
(2) No

Give name of facility or place here:

Did you go to an Asian doctor or take traditional medicine?
(1) Asian doctor

(2) Traditional medicine

(3) Neither

Did you visit any other kind of health facility (e.g., =
Mobile health clinic)? ]
(1) Yes 42
(2) No :

Give name of facility here:

How far in miles did you travel to this person or place?
Give the number of miles

[

43 44
Did you pay something for your treatment from this

person or place?

{1) Yes

(2) No

(1) if yes, what was the form of the payment?
(1) an animal (what kind?)

(2) other gift (what kind?)
(3) money

(1i)if you paid money, how much money did you pay?
Write number of shillings here | I | [

47 48 49

What was the sickness or condition for which you
were treated by this person or health facility? [:]::]
Write diagnosis here 50 51

After you received your treatment from this person
or place did you feel better?

(1) Yes

{2) Mo




(f) After you received treatment from this person or place,

did you go back to your work or job or to a new job
or work?

(1) Yes
(2) No

(1) If yes, when did you go back to work or to your new
work?

Write date here

Note to interviewer:

(C) (1) Who did you talk to for this information?

(1) Patient
(2) Adult relative or friend
(3) Child relative or friend

Interviewer's name

Today's date
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