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Chapter 1
INTRODUCTION AND OVERVIEW

Our main goal in writing this paper is to invastigate the relation-
ship among health, education, communication technulogy, and national
development from an economic perspective. In inis context the main
direct association investigated is that betwaen health staius and
economic development. Education is viewed as a means of influencing
health status of individuals, whether through the training of health
care personnel, such as physicians, nurses, and aides, or through
education to the major portion of the population. Education to the
population may be oriented toward a variety of topics such as nutrition,
birth control, personal nygiene, community sanitation. In many developing
countries, which is a focus of this paper, education is also oriented
toward the breakdown of cultural barriers that retain the importance of
native curative techrniques and the subsequent build-up of reliance upon
personnel trained in modern medicine.

Education strategies are constructed in one of two basic structures:
the forma! education system and non-formal settings. Formal education
is viewed as being a structured orogram administered on a reqular basis
and usually offering some type of degree or certification upon completion.
This is the typical choice for training of health care personnel. Educa-
tion for the general population in this setting is often relegated to
some portion of a larger, more diverse curriculum such as one usually
found in elementary, secondary, and university education. Nen-formal
education is usually directed toward persons who are not participating
in the fcrmal school system, either because of age, access to education,
or economic pressures to drop out. In many respects health education
must be directed toward this group as family decisions regarding nutrition
family size, use of medical facilities, and hygiene, and community
decisions regarding general sanitation projects and support of medical
facilities, will be made by the adults rather than the school-age
children. However, a concentration on health education to adults only
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is a problematic stracegy. Educa-ion must compete with many other
demands on the time of adults and must combat life-long habits. Those
participating in formal education have fewer outside demands on their
time and at younger ages will be more willing to accept health education
in areas for which they have not yet established habits.

For any of the education formats described above, communication
technology is typically regarded a: an alternative delivery system for
the information contained in the health education programs. A variety
of social science and technical approaches may then be used to determine
@ number of system features: when, in terms of costs and impacts, a
communication technology system should be used; who should receive the
instruction; what type of specific curriculum should be delivered by
the communication technology; which levels or types of education or
regions of the country should participate in the communications tech-
nology system; and how, in both an engineering and administrative sense,
can the communication technology system be best structured and imple-
mented.

When viewed in this manner, one has managed to construct a very
disaggregated approach to policy decisions. The structure of economic
analysis in this context is to prcside information to the decisinnmaker
on the economic feasibility and superiority of a communications technology
system as some alternative education delivery system. Clearly, this
decision is related to the economists' analysis of how education and
health are related to national economic development. This approach,
which is disaggregated and sequential, leads one to conclude that it is
possible to undertake major health status changes through the choice of
an appropriate educational delivery system and that, given a demonstrated
relationship between health status change and productivity, this choice
will increase national economic development.

This microeconomic type approach, even though it treats the
relationship between education and health decisions on one hand and
economic growth on the other hand, generally ignores the naticnal and
international economic structure in which decisions take place. As
we describe in greater detail in later sections of this papaer, micro-
economic ana./sis generally takes the distribution of and accessibility
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to resources as given. Therefore, for example, i one teaches people
about nutrution, and knowledge gains can be observed, and one can then
establish a relationship between nutrition and health status and between
health status and economic development, the problem is solved. The only
need is to choose the best delivery system for nutrition education. The
essential elements missing are, however, very important to understanding
the context of nutrition education: the economic structure that leads
to a nutrition problem in the first place and the accessibility to food
to solve nutrition problems. In analyzing choices of delivery system,
one is in essence dealing only with symptoms of problems rather than
underlying causes. A rudimentary study of policy analysis reveals that
one can only solve problems by working on causes.

Despite this explicit precaution to economic analysis, we devote
the bulk of our efforts in this paper to discussion of the microeconomic
approach and specific problems inherent in it. A smaller portior is
devoted toward an understanding of the overall structure in which health
education decisions are made. The major reason for this is an acqui-
escence to the reality that most decisionmakers have limited control over
the effects of their decisions, and that without major social change one
tends to rely on incremental analysis. Therefore, we feel it important
to understand the economic approach to decision analysis, the associated
research methodology, and the specific problems with each.

In the remainder of this section, we provide a discussion of the
organization of the paper and a brief summary of the following sections.

In Chapter II we present a discussion of the major health problems
experienced within developing countries. This discussion is centered on
specific symptoms of the health problems and statistics on health status
such as incidence of disease, malnutrition, 1ife expectancy, infant
mortality, health spending patterns and availability of medical facilities
and personnel. In essence, this type of data provides the framework in
which one analyzes and solves health problems. It is the particular
orientation that one takes that is important in solutions.

One approach is the type of health interventions discussed in
Chapter III in which the concentration is on specific ways of interfacing
the health system with the general population. In lhis section, we
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discuss some of the main differences between curative and preventive
measures for handling health problems. Some of the social forces that
lead to an emphasis on one form of intervention vis-a-vis the other is
also discussed.

In the second part of Cnapter III the difterent type of health
education strategies are discussed. The major racipients of health
education are health care personné] and the general population, with the
former usually involved in formal education systems and the latter in
formal or nonformal structures. A model describing the relationship of
health education to health status is also desrribed.

An approach is presented in Chapter IV as an alternative to that
presented in Chapter IIl, in order to deal with the type of health
problems raised in Chapter II. In Chapter IV, we discuss the social
context of health care from a national and international perspective.
From a national perspective we analyze the consistency of the health
care structure with the national economic structure. Societies generally
seek stability by establishing consistent structures in all social
institutions. Additionally, the national economic structure will affact
the incidence of diseases and other health problems and will provide
constraints for possible solutions which may be constructed. The inter-
national economic structure also Teads to potential problems within
countries and provides constraints on solutions. The predominant forms
of international economic intervention are through world agriculture
policies, and investment by multinational corporations in developing
countries.

For the remainder of the paper, we focus almost entirely on the
microeconomic approach. In Chapter V, we provide a detailed discussion
of microeconomic analysiz in four specific areas of importance in the
delivery of health care or healt. clucation: demand, cost, cost-
effectiveness and cost-benefit. Demand analysis is used to provide
an understanding of public desire for and capability to participate
in health care or education systems. Budget constraints often force
decisionmakers to be concerned with cost analysis. In the absence of
effectiveness or benefit information, cost analysis uses basic service
level measures and estimates costs of alternative means of providing
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the -ervice. In cost-effectiveness analysis one combines the cost
analysis of the previous technique with changes in health status. In
cost-tenefit analysis these health status changes are translated into
specific economic changes. For each of the four analytic techniques
we describe the basic economic methodo’.gy, the types of models used,
the items measured, and the problems with the technique.

In Chapter VI, we discuss some of the more important societal
issues related to these microeconomic approaches: the relationships
among health, education, and economic growth. In these sections we
analyze measures and models of national economic growth and the ways
in which changes in health status and ecucation can both increase and
decrease growth.

In Chapter VII, our attention is directed toward a specific
delivery system for health education and health care: communication
technology. We analyze the types of communication technologies and
some of the major advantages and disadvantages to these and how the
usually high initial investment costs affect both the methodology of
Chapter V and potential social impacts.

We also provide a brief summary of the use of communications
technology in health education projects in developing countries.

In Chapter VIII, we discuss the basis research methodologies
used to answer the questions raised in the microeconomic approach.
Specifically, we examine experimental design, econometric techniques,
and measurement problems.






Chapter I1
THE HEALTH PROBLEM

Severe health problems exist throughout the deve]oping'world
although the magnitude of the problems differ among countries according
to a variety of social and economic factors. In this section we analyze
several manifestations of the health problems: resource availability
for health care in terms of per capita health expenditures, the physician-
population ratio, and the hospital bed-population ratio; longevity,
infant mortality, and birthrates; disease incidence; and malnutrition.
We conclude with a discussion on the manner in which many of these
situations are interrelated and lead to a magnification of health prob-
lems in developing countries.

A.  Spending for Health

Per capita spending on health is usually significantly lower in
developing countries than in developed countries. Jordin (1977) reported
that a World Bank survey of 65 developing countries revealed that these
countries typically had government financed health expenditures of one
percent of gross national product (GNP). Comparable vigures for developed
countries range anywhere from four to seven percent. Combining this
higher percentage allocation with significantly higher per capita GNP
in developed countries leads one to extraordinary differences in abso-
Tute levels of spending. These differences are illustrated in Table II-1,
which presents the expenditure data reported by the World Bank (1975)
for several countries.

The higher health budget as a parcent of GNP per capita combined
with higher GNP per capita lead to per capita health spending levels of,
for example, $105.16 in the United Kingdom, $180.00 in the United States,
$0.80 in Brazil, $3.74 in Bolivia, and $10.10 <n Jordan. As Gish (1970)
and Sorkin (1976) pointed out, major increases in the percentage of the
budget devoted to health spending in developing countries would do little
to close this gap. For example, Sri Lanka has virtually the same
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Table II-1
GOVERNMENT HEALTH EXPUNDITURES

Health Budget Health Budget Gov't Health

Country as % of as ¥ of Expenditure
| Gov't Budget GNP per Capita
T-.nwanda 8.7 0.8 $ 0.45

Ethiopia 6.9 0.8 0.67
Sri Lanka 8.1 3.6 3.76
Haiti 13.7 0.7 0.78
Kenya 6.4 1.2 0.14
Bolivia 3.6 2.0 3.74
Eqypt 8.4 1.8 3.91
Jordan 9.5 2.8 10.10
Turkey 21.4 2.6 8.21
Brazil 1.4 0.2 0.80
Yugoslavia 38.2 10.1 73.75
Venezuela 18.4 4.1 43.18
USSR 5.8 3.4 47.04
United Kingdom 9.5 4.3 105.16
United States 20.0 7.7 180.00

Source: World Bank (1975)



percentage budget allocation to health spending as the USSR but winds
up with an absolute spending level of less than 10 percent of that in
the USSR. In fact, it is reasonable to expect that in the foreseeab]e
future the gap in absolute spending levels will increase. Even if
developing countries rapidly increase the percentage of GNP spent on
health (at the cost df foregoing alternative government or private
spending) and experience a higher GNP growth rate than developed
count-ies, the higher population growth rates in developing countries
and the smaller percentage inc-eases of a much larger initial spending
on health in developed countries will result in the gap widening.

The health spending gap is increased between developed and developing
countries by the probable differences in private spending. Table II-l
only reports information on government health expenditures. The large
amount of private health spending, particularly in countries with private
insurance plans such as the U.S., will significantly increase the gap.
Furthermore, differonces in inccme and willingness to allocate income
to health expenditures will also tend to increase the gap.

There are two factors that lead to *the gap appearing larger than
it may be in reality. Differences in waye structures for physicians,
as evidenced by a large migration of physicians to developed countries
(World Bank, 1975; Sorkin, 1976) will lead to an overstatement of the
gap for the same input of physician time. This inflow of foreign
medical graduates from developing countries to countries like the U.S.
result in a subsidization of health training for developed countries.

The influx of trained physicians leads to the need to devote fewer
resources to medical training and an overall reduction in medical
expenditures for developed countries.

A second factor that would lead to an overall reduction in the
gap is the likelihood that much of the health spending in the affiuent
countries is unnecessary. For example, the U.S., with perhaps the highest
per capita health spending in the world, ranks fifteenth in infant mortal-
ity and twentieth in longevity. However, these relatively poor statistics
may be a result of the distribution of these expenditures within the U.S.
or environmental factors that increase disease incidence. Furthermore,
the medical structure in the U.S., including government payments, private
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insurance plans, and physician control of hospitals, creates incentives
for excess use of health facilities.

B. Resource Availability

The difference in spending patterns for health may be furiher seen
in the availability of health facilities in different countries. Sorkin
(1976) reported that there were 1.2 million physicians in developed
countries and 300,000 physicians in developing countries. Large differ-
ences in population between these two regions result in very large
differences in population-physician ratios. In fact, the U.S. with
five percent of the world's population has 350,000 physicians. Table
[1-2 gives the ratio of population per physician and per hospital bed
in several countries.

By comparing resource availability in Table II-2 with spending in
Table II-1, one can see that spending is not necessarily a good predic-
tor of medical care in terms of the physicians and hospitals available.
For example, the USSR has one-fourth the government health spending of
the U.S. (the proportion would diminish if private spending were included)
and nearly double the availability of physicians and hospital beds.
Similarly, Jordan with 10 percent of the spending of the U.K. has 25
percent as many physicians available and 15 percent as many hospital
beds.

Clearly, the data in Table II-2 is very incomplete from the stand-
point of the wide range of facilities that are typically utilized. For
example, the cost of training physicians and the small number typically
available in most countries has led to a consideration of training para-
professionals. Caidwell and Dunlop (1977) reported on the average ratio
of paraprofessionals to physicians in nine Latin American countries and
18 African countires. Dividing these countries into 14 high income
(average GNP per capita of $360) and 13 low income (average GNP per
capita of $105) countries, they reported that the high income countries
typically had an average paraprofessional to physician ratio of 5.0 and
Tow income countries a ratio of 9.0. A higher ratio indicates fewer
physicians and more substitution by paraprofessionals.
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Table I1-2
PHYSICIAN AND HOSPITAL BED AVAILABILITY]

Country pepr? pPuh]ya'stiicoinan perpﬁgz;])?g?nBed
Rwanda 52,763 771
Ethiopia 73,750 3,124
Tanzania 23,967 625
Kenya 8,914 805
Sri Lanka 3,681 335
Thailand _ 8,041 972
India 4,399 1,980
China 8,142 1,000
Japan 864 97
Jordan 2,822 706
Egypt 1,516 . 478
Turkey 2,016 488
Brazil 1,81 282
Bolivia 2,487 561
Venezuela 925 344
USSR 369 86
United Kingdom 756 106
Canada 581 142
United States 616 150

]Data is from 1973 except: U.S. physician data is from 1974, U.S.
hospital bed data is from 1976, Canada physician data is from 1976,
and Canada hospital bed data is from 1975.
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C. National Health Statistics

The health problems associated with health expenditures and resource
availability may be seen in the health statistics typically reported:
life expectancy, infant mortality, and general mortality. Additionally,
data for birth rates and population growth are sometimes seen to give
an indication of some of the overall impacts of population health status.
These five types of data are reported in Table II-3 for the same countries
as reported in Table II-2.

In Table II-3, one can see striking differences between developed
and developing countries in terms of mortality statistics. Life expec-
tancy at birth in the developing countries is only 60-70 percent of that
in developed countries. Additionally, infant mortality rates are between
five and ten times as high as developing countries. In comparing the
data from Table II-1, II-2 and II-3 one can see that there is not a clear
relationship between spending and resource availability and health
statistics. For example, Venezuela with four times the number of
physicians and ten times the per capita government heal*h expenditure as
Sri Lanka has the same infant mortality rate. Egypt with twice the
number of physicans and hospital beds per capita (but only 40 percent of
the expenditures of Jordan) has an infant mortality rate five times higher
than Jordan. India has twice as many physicians and half as many hospital
beds as China, but a life expectancy only 65 percent that of China and
an infant mortality rate that is more than double. Birth and death
rates for all countries show major differences in population growth.
Wheraas, death rates in developing countries have been brought closer
to the level of developed countries, bivth rates remain more than three
times as high, contiibuting significantly to higher population growth
rates in developing countries.

The improvement in both general and infant mortality rates is shown
by Sorkin (1976) in a comparison for several developing countries over a
28-year span from 1943 to 1971. For the eight countries analyzed (Chile,
Colombia, Guatemala, Jamaica, Egypt, Mauritius, Thailand, and Singapore)
mortality rates in 1971 were one-half tc one-fourth of that in 1943, and
from 25 to fifty percent of the decrease had been accomplished after
1960.
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Table II-3
NATIONAL HEALTH STATISTICS

-gl-

Year of Lifel Infant Mortality Birth Rate Death Rate Population
Country Data Expec?ancy (under 1 year) per 1090 per lOQO Ingrease
at Birth per 1000 popula. population population (in 1)
Rwanda® 1970-75 41.0 132.8 50.0 23.6 2.6
Ethiopia 1970-75 38.1 84.2 49.9 , 25.8 2.4
Tanzania 1967 40.5 162.5 47 22 2.5
Kenya 1970-75 48.9 51.4 48.7 16.0 3.3
Sri Lanka 1972 65.8 45,1 29.5 7.7 2.2
Thailand 1970-75 56.1 21.8 43.4 10.8 3.3
Indial 1973 41.2 12.2 34.6 15.5 1.9
China 1970-75 61.6 55 26.9 10.3 1.7
Japan 1973-74 73.7 10.8 18.6 6.5 1.2
Jordan?2 1970-75 52.3 21.9 47.6 14.7 3.3
Egypt2 1974 52.7 100.4 35.5 12.4 2.3
Turkey 1967 53.7 153.0 39.6 14.6 2.5
Brazil?2 1970-75 59.3 94.0 37.1 8.8 2.8
Bolivia 1970-75 46.8 77.3 44 .0 19.1 2.5
Venezuela? 1970-75 66.4 46.0 36.1 7.0 2.9
USSR 1973-75 69.0 27.7 18.2 9.3 0.9
United K.2 1974 70.8 16.3 13.3 11.9 0.2
Canada 1976 15.8 7.2 1.0
U.S.A. - 1976 72.8 14.6 8.85 0.7

1 Average for males and females.

2For these countries life expectancy data is from five to ten years earlier than that reported for
the other data.



0. Disease Incidence

While mortality rates have dropped and birth rates remain high, these
rates, as Myrdal (1968) pointed cut, do not present a sufficient understanding
of the health problems faced in developing countries. Debilitating and
widespread disease affects great numbers of people and presents a serious
block to development in many countries. Additionally, diseases contribute
to large numbers of deaths. Bryant (1969) reported that one-third of the
deaths of children under five in Latin America are a result of diarrhea.
Modern medicine and major curative health expenditure increases will not
likely have major impacts on this problem. For this and many other diseases,
expenditures should most 1ikely be directed toward preventive measures. For
example, Sorkin (1976) suggested that a decline in preventive measures has
resulted in increases in trypanoscomiasis (sleeping sickness) and malaria.

Chang (1971) reported on the annual number of cases and deaths attributed
to certain specific diseases throughout the world in the 1960's. There were
150 to 200 million cases of malaria and in one percent of these cases, death
resulted. There were 15 to 20 nillion cases of tuberculosis with 15 percent
of the cases resulting in death. Schistosomiasis results in the infection of
180 to 200 millian persons annually and is regarded as a severely debilitating
disease. Trachoma, which affects 490 million pecple, can result in total
blindness in cne percent of the cases and severe vision loss in 14 percent
of the cases. Chang (1971) also reported that 500 million people suffered
diseases each year from the use of unsafe water. Caldwell and Dunlop (1977)
in their survey of Latin American and African countries revealed that clean
water was accessible to only 50 percent of the total population in relatively
high income countries and 15 percent in Tow income countries. Additionally,
the accessibility rate in rural areas for all countries tended to be one-half
of the national averages. Additionally, Blanca and Graham (1974) reported
that Tow income persons i Peru spent 2.7 percent of their income on water,
whereas, higher income persons spent only 0.7 percent. As reported in Section
IT F below, disease also leads to malnutrition, food loss, and land loss.
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E. Malnutrition

Perhaps one of the most serious problems for developing countries
is the widespread existence of malnutrition. Chang (1971) reported that
300 million pre-school age children suffer from malnutrition. Puffer and
Serrano (1971) in a study of selected areas of Latin American countries
reported that malnutrition resulted in five percent to 15 percent of the
deaths of children under five and was an associated cause of death in 30
percent to 60 percent of the cases. Calories and protein requirements vary,
depending upon individual needs, from an average of 1300 calories and 23
grams of protein per day for infants to 3000 calories and 56 grams of protein
for active, growing males. In certain manual labor situations in hot climates
the calorie requirement increases sharply. In addition, pregnant women require
300 more calorirs and 30 grams more protein per day than non-pregnant women
(the normal requirement is 2000 calories and 46 grams). Lactating females
require 500 more calories and 20 grams more protein than the normal level.
In the countries studied by Caldwell and Dunlop (1977) an average per person
calorie availability of only 2200 was found and the likely unequal distribution
of this amount, will cause serious problems for a portion of the populace.
Schuftan (1977) reported an average daily calories deficit of 100 to 200
calories in Tanzania.

Malnutrition affects children in several basic ways: reduced brain
size, reduced physical size, and increased susceptibility to disease. Addition-
ally, malnutrition of Pregnant and lactating women result in damage to the
fetus. There is some disagreement on the link between malnutrition and brain
and physical development due to an inability to separate malnutrition effects
from other associated social and economic characteristics. Sorkin (1976)
reported that most brain developnent takes place from 30 weeks of gestation
to 18 months postnatal. Sagari (1977) 1in an analysis of human intelligence
also discussed a 1ink between nitrition and early brain development.
Malnutrition in infants can be extremely important, as Cravioto (1966)
reported that the effects of malnutrition experienced up to the age of six
months 1is not reversible, although after six months children appeared to be
able to recover given a steady nutritious diet. Scrimshaw (1967) and Winick
and Rosso (1969) reported that the effects of malnutrition before the age of
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two would not be reversible and that malnutrition was linked tu brain

size. Sagan (1977) argues that there is some associationship becween

brain size and intellectual development. The interrelationship of mal-
nourishment and brain development is also supported by the work of Stock

and Smythe (1968), 21though they did not control for other factors associated
with malnutrition. Additionally, Kugelmoss, Poull, and Samuel (1944)
reported that treatment for malnutrition especially in early years resulted
in IQ score increases ranging from 10 percent to 18 percent.

Moreover, several other studies indicate a relationship between malnutri-
tion and child development (Cravioto and Robles, 1965; Cravioto and De Licardie,
1968; and Monckleberg, 1968). Gopalan (1958) reported that 90 percent of the
lower SES children studied in India were in the lower 10 percent of physical
size. Jelliffe (1966) also pointed out that malnourished children would be
of smaller physical size. However, many of these studies did not control for
other factors. Kallen (1969) acknowledged that severe malnutrition was
associated with reduced intellectual capacity. However, a clear relationship
had not been established between mild or chronic malnutrition and intellectual
capacity. He felt that lower performance of malnourished children was due to
associated malnutrition effects such as, lethargy and apathy and that this
limit on a child's performance led to reduced desire to achieve. Given that

the studies linking malnutrition with development were linked to lower eco-
nomic status, Kallen asserted that apathy could come from either

source. Therefore, increasing nutritional standards for Tow-income
children would not necessarily eliminate the other causes of apathy
and hence, not necessarily increase performance.

The general result of research into the development of the human brain
is that malnutrition leads to a permanent loss in brain development during
brain cell division ( the approximate span of 30 weeks after conception to 18
months of age) and that after this period malnutrition would reduce brain cell
size (not necessarily irreversibly). Therefore, it is clear that malnutrition
of pregnant and Tactating women leading to malnutrition of the child and mal-
nutrition of infants is Tikely to Tead to a situation in which social advance-~
ment would be difficult, even if all other social factors did not prevent low
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income children from moving upward in society.

Belli (1971) made the point that countries would experierce
substantial economic returns from reducing malnutrition in pregnant mothers
and infants. While these economic returns will be discussed in more detail
in Section V-E, the nutrition of the mother has been identified as a key
problem in a number of studies. The report from the International Conference
on Nutrition Education (Kreimer, 1977) reported that protein deficiency of
pregnant women in Thailand led to below normal birthweights of 2.5 - 2.6
kilograms in low income families and 3.0 kilograms in higher income families.
Chapra, Camacho, Kevany and Thomson (1970) also discussed as association
between maternal nutrition and birthweights and infant mortality. Dayton
(1969) reported that while more research was needed to determine whether a
severe or chronic malnutrition of pregnant women was important, the
evidence from many studies supported the notion that lactating mothers
would need dietary supplements after children reached six months of age.

F.  The Relationship of Nutrition and Disease :

Perhaps one of the more important impacts of malnutrition is its inter-
action with disease. Many authors in discussing this relationship term the
effect synergistic in that malnutrition leads to increased severity of disease
and disease lead to increased severity of malnutrition. Sorkin (1976) stated
that two-thirds of the 800 million children in developing countries encountered
sickness or disabling disease that was brought on or aggravated by malnutrition,
specifically, protein-calorie deficiencies. Kallen (1969), Gordon (1969), and
Scrimshaw, Taylor, and Gordon (1968) all reported that higher disease incidence,
diseases of longer duration, and increased fatality from disease were associated
with malnutrition. Additionally, it was stated that disease intensified the
malnutrition. Scrimshaw (1961) argued that malnutrition led to higher disease
incidence by decreasing the person's defense mechanisms and increasing the
susceptibility to infection and the probability of secondary infections.

As pointed out by Gordon (1969) and Kallen (1969) the interaction of
diarrhea and malnutrition have created particular problems for young children.
In deaths due to diarrhea Puffer and Serrano (1971) found that in Latin American
countries malnutrition was an associated cause in 40 percent to 70 percent of
the cases. This statistic may indicate that with appropriate nutrition many of
these deaths may not have occurred.
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Disease increases the malnutrition problems by increasing the body's need

for nutrition. For example, chills associated with malaria can increase
caloric requirements to 5000 calories per day. Respiratory tuberculosis
increases calories requirements by 20 percent. Dysentery, due to the
inability of the body to absorb food, increases requirements by 40 percent.
Clearly, in situations where caloric deficiencies already exist the increased
need for food in i11ness will result in an exacerbation of the malnutrition
problem. Sorkin (1976) reported that overall disease led to a food loss of
20 percent in terms of food ingested but not absorbed. Malnutrition, through
the inavailability of food, can also bz aggravated by disease by a reduction
in agricultural output through disease as discussed by Malenbaum (1970).

The possibility of disease has also resulted in the loss of large tracts
of agricultural land. Hughes and Hunter (1970) reported that a reduction in
trypanosomiasis would open lands in East Africa to cattle grazing. Nash (1974)
reported that the eradication of malaria in the Rapti Valley of Nepal opened
tracts of fertile land for agriculture. This was an especially important
effect as the labor effort to cultivate 10-12 acres in the valley was the
same as required for 2-3 acres in the mountains. Hunter (1966) reported that
incidents of onchocerciasis, a‘severely debilitating disease that often leads
to blindness, led to population emigration from fertile lands in Ghana.

The problems of health in duveloping countries are severe and complex.
Simple resolutions are not possible. As briefly mentioned in this section,
many of the serious problems of disease and malnutrition are correlated with
socio-economic status. In addition, agricultural policies and food distri-
bution also lead to malnutrition. While all of these areas must be effectively
attacked to eliminate health problems we turn our attention in the next section
to different types of specific health interventions.
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Chapter III
HEALTH INTERVENTIONS

A. Health Care Strategies

Curative and preventive health care strategies are the two basic
forms of health intervention in a society. Curative strategies are
basically those which treat persons who have contracted some form of
disease or severe malnutrition. Curative practices include most expendi-
tures on hospitals, medical centers, medical equipment, physicians, and
paraprofessionals. Preventive measures include inoculation, disease
eradication through eliminating environments conducive to parasites,
education for better personal health care, and medical personnel and
facilities devoted toward early disease detection or situations that
may lead to disease. Typically these facilities and personnel are the
same as used for curative procedures, and it is unclear if any of the
statistics reported below divide hospital or personnel expenditures
between the two basic health care methods. What is clear, however, is
an overall bias toward expenditures on curative care. As Sorkin (1976)
stated, the bias in most countries is toward expensive hospitals and
medical personnel concentrated in urban areas, as opposed to low-cost
preventive techniques. Alternative explanations for this phenomenon
are given in Chapters IV and Y. For the remainder of our discussion
in this section we focus upon a variety of statistics that reveal the
existence of a relatively large resource allocation toward curative
expenditures, with a trend toward increased spending on preventive
measures in some countries.

Curative solutions may be much more expensive than preventive ones.
Sorkin (1976) reported the following expenditures for curative and
Preventive approaches to three diseases. Tetanus inoculations cost
only $.20, but treatment can cost from $200 to $400. While drugs to
treat tuberculosis and measles are relatively inexpensive at $2.50 and
$5.00, respectively, inoculations are even less expensive at $.15 and
$.50, respectively. While these cost comparisons do not take account
of the greater number of persons that must receive preventive measures
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than curative ones, the cost comparison in many cases will still likely
favor prevention. Moreover, in addition to the treatment cost, one must
add the economic loss due to the reduction in work associated with the
disease. The potential benefits for those diseases that can be elimi-
nated or reducéd by preventive measures may therefore be quite substantial,

As Gish (1970) stated, and as apparent from our discussion of Table
I1-1, major increases in percentage budget expenditures toward health
will not result in very large increases to per capita health expenditures.
These per capita expenditures will not approach that of the developed
countries, the level of which is determined by the choice of the expensive,
centralized hospital and physician based health strategy. It would,
therefore, seem that opting for a centralized, curatijve system would
leave many individuals outside the health system.

Table III-1 gives data for several countries according to total
public expenditures on health and the division of these expenditures
according to expenditures on preventive, curative, and training and
research programs. The larger allocation toward curative expenditures
is clear. Most developing countries spend 75 to 85 percent of their
budgets on curative measures. However, the trend may be to increased
expenditures on preventive measures. Tanzania, which spent 80 percent
of its budget on curative measures in 1970-71, has steadily reallocated
its expenditures toward more decentralized facilities (rural health
centers as hospitals) and more spending on preventive measures. This
data for Tanzania is reported in Table III-2 for years 1970-71 through
1976-77. As is apparent from this table, the data in Table III-1 is
for recurrent expenditures only, and, in the case of Tanzania, excludes
approximately 10 to 20 percent of the total government budget. 1In
1970-71, the government spent $2.76 million on capital expenditures
and 52 percent of this on hospitals. By 1976-77, the budget had increased
to $12.22 million and the percentage spending on hospitals had decreased
to 25 percent (although total spending doubled). A large increase in
capital expenditures for preventive measures from one percent of the
1970-71 budget to 21 percent of the 1976-77 was realized. This increase
amounted to nearly a hundredfold increase in total expenditures. Large
increases, though not of the same magnitude, were also realized in the
recurrent budget. \
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Table [II-1
ANALYSIS OF GOVERNMENT HEALTH EXPENDITURES IN SELECTED COUNTRIES

Total % for
Public Public Health % for % for
Country Year Expenditures or Curative Training &
($ millions) Prevention Care Research
Sri Lanka 1957-58 34.3 23.3 74 .4 2.3
Tanzania 1970-71 19.5 4.9 80.3 4.4
India 1965-66 236.0 37.0 55.5 7.5
Laos] 1971-72 2.3 ]4.32 19.93 44.8
Kenya 1971 27.8 5.2 83.8 11.0
Thailand'  1971-72 83.6 28.14 46.6° 19.1
Paraguay! 1972 10.0 10.5° 84.63 —
Tunisial 1971 15.8 — 86.33 —
El Salvador! 1971 30.4 3.3° 52.9° 1.1
Turkey! 1972 303.7 16.3 — 13.5
Colombia 1970 203.0 18.7 79.3 2.0
Mongolial 1972 — — — 7.2
Chile 1959 63.8 18.3 77.0 4.0
Panama 1967 28.4 K01 0 R ——— (70%) ===
Venezuela 1962 — 18.0 76.5 5.5
Israel! 1959-60 82.7 4.9 80.3 4.4
]Classification of residual categories of expenditure is unknown.
2Expenditure for "environmental health services."
jExpenditure for government hospitals only.

Expenditure for "control of communicable diseases, laboratory services,
environmental health services and occupational health services."

5Expenditure for "campaigns against communicable diseases, maternal and

child health and vaccinations and laboratory services."

6Expenditure for "immunization and vaccination activities, laboratory
services and environmental health services."

7Expenditure for "mass campaigns against communicable diseases, immuni-
zation and vaccination activities, laboratory services and environmental
health services."

Source: World Bank (1975).
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Table II1-2

NATION AND REGIONAL HEALTH BUDGET EXPENDITURES IN TANZANIA
1967/70 - 1976/77

1970- 1671- 1972- 1973- 1974- 1975- 1976-
1971 1972 1973 1974 1975 1976 1977

(breakdown by percentage)]

A. Capital
1. Hospital 52 52 27 15 12 22 25

2. Rural Health
Centers & 24 33 35 33 24 34 23
Dispensaries

3. Preventive
Services 1 2 10 2 8 14 21

4. Training &
Manpower 22 13 18 48 55 30 31

Total Expenditures
($ U.S. millions) 2.76  0.55 1.92 7.25 9.05 9.17 12.22

B. Recurrent Budget

1. Hospital 80 79 72 65 60 60 61
2. Rural Health
Centers & 9 11 18 19 19 20 21
Dispensaries
3. Preventive
Services 5 4 4 5 12 1 1

4. Training &
Manpower 2 3 4 5 6 7 6

Total Expenditures
($ U.S. millions) 16.97 19.32 24.07 25.71 37.74 42.00 50.74

]Percentages may not add up to 100% due to exclusion of smaller
expenditure categories.

Source: Caldwell and Dunlop (1977)
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B. Health Education Strategies

Green (1974) distinguishes between three basic strategies for
health education: individual, community, and professional. He sees
all three as necessary to affecting behavior toward medical care. A
simplified version of his model is presented in Figure [II-1. Individual
education is viewed as necessary for creating predisposing characteristics
toward health care. These predisposing factors include knowledge, atti-
tudes, values, and perceptions. Community education is oriented toward
enabling factors: the availability and accessibility of resources.
Finally, professional education is viewed as reinforcing factors: the
attitudes, behavior, and knowledge o: health personnel. All three factors
are viewed as combining to form behavior 12ading toward utilization of
health care facilities, preventive measures, and compliance with health
care procedures.

In this model of health education, the entire health care and health
education system is viewed as an integrated whole leading toward curative
and preventive measures. This is an appropriate approach if one views,
as Green does, that the overall goal of health education is to create
certain behaviors that lead to changr:s in health status and eventual
social and economic impacts. However, as we have alluded to previously,
there are other social forces that lead to alternative allocations to
the curative and preventive elements of the health education system.
Therefore, it is reasonable to expect that the. entire health education
system may be criented in either direction. For example, Smith {1974)
reported that in China the "barefoot" doctor receives a small amount of
training (three months of initial training and one to three wmonths each
year of continuing education) and that her/his primary responsibilities
are preventive, such as health education. Seidel (1972) reported that
these personnel received a wage of one-half the amount normally paid
to physicians. However, the training for physicians is much more
expensive, and a decision to focus on physician training would %ikely
be tied toward a decision to concentrate on curative measures.

Differences in training costs for medical persons in Tanzania were
reported by Sorkin (1976). These figures are as follows:

-23-



FACTORS AFFECTED

Predisposing

Knowledge

Attitudes

Values

Perceptions

Enabling \\\\\\\\\\\‘ Bebavior
HEALTH To Community Availability and Jtilization
EDUCATION ;T_-‘—-—____—_+ Accessibility of - Preventive

‘ Resources Compliance

Reinforcing //////////”

Attitude, behavior,
and knowledge of

health personnel

Source: Adapted from Green (1974)

Fig. III-1—An integrated health education system.
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Pre-Training Training

Medical Officer 6 yrs. @ %220 5 yrs. @ $3400
Medical Assistant 4 yrs. @ $220 3yrs. @ $ 500
Rural Medical Aide none Jyrs. @ $ 400

Clearly, one could train many more rural medical aides in a shorter
amount of time than medical officers for a fixed budget level. However,
the decision on training must be consistent with the choice between
curative and preventive measures. We turn, in Chapter IV, to a discus-
sion of the national and social structures that affect these resource
allocation decisions.
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Chapter 1V
THE SOCIAL CONTEXT OF HEALTH

Throughout our discussion of health problems in the developing .
world it was apparent that many instances of disease and most cases of
malnutrition were associated with lower income groups. It is clear
that middle and higher income poeple do not typically need to worry
about problems of malnutrition but rather of excess consumption. In
fact, the consumption patterns of more affluent people throughout the
world are seen by many ecuthors as a direct cause of malnutiition in
developing countries. We discuss this problem in more detail in
Section IV-C. However, in Section IV-A we first discuss general
theories of and approaches to the relationship of the health status of
the population of a given country to its associated economic and social
structure. For example, as mentioned in Chapter III, the decision to
concentrate on a particular type of health care strategy (curative or
preventive) is related to other organizational biases within the country:
decentralized or centralized. In Section IV-B we discuss more specific
evidence of income and regional differences in disease and malnutrition
incidence and in access to health facilities.

A. Natjonal Health Structures

The acknowledgement that poverty is associated with high disease and
malnutrition incidence is difficult to argue with in the 1ight of signifi-
cant evidence of its existence. It is the interpretation of this evidence
in terms of potential patterns of causality and solutions to the problem
that vary depending upon alternative political economic theories.

There are two major areas in which one can trace the interaction of
the social system with health care: (1) the relationship between the
agricultural system and food availability, with nutrition Tevels being
directly related to the availability and accessibility of food; and
(2) the relationship between general economic well-being levels.

Disease levels are affected by both the incidence of disease and
the availability of health care facilities. Therefore, the dichotomy
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between curative and preventive strategies is important. We discuss

first the relation of national agricultural policies to food supply.
Schuftan (1977) stated that malnutrition was a biological transformation

of the socioeconomic, cultural, and historical development of the country.
He claimed that this approach was significantly different from the traditional
approach, as expressed by Hakim and Solimano (1975), in which the main focus
is on policy change within what is seen as a neutral environment. Within
this latter viewpoint one concentrates on changing the nutrition status of
individuals, perhaps through education, and this in turn fosters economic
development. An alternative view, as expressed by Jay (1973), Berg (1973),
and Schuftan (1978), among others, is to first view development patterns as
an explanation of nutrition problems. Jay (1973), for example, felt that
most malnutrition could be eliminated, rendering public health programs
unnecessary, by concentrating on increasing purchasing power.

Schuftan, Ozerol, and Carter (1977) provided a detailed mode] of
the interrelationship of food production and consumption and the eventual
impact on health status and economic development. Simply stated, this
model takes the form shown in Figure IV-1.

In Figure IV-1, the basic relationships can be seen. The focal
point of the diagram is food consumption. The capability of people to
consume is affected by the availability of food as determined by food
production and distribution and by the accessibility to food as determined
by individual SES (socioeconomic status) and health. The consumption
of food in turn effects health and economic status. The more traditional
view tends to concentrate mostly on the synergistic effects of health and
nutrition and the direct impacts of health on economic status. As
Schuftan, Ozerol, and Carter (1977) pointed out, traditional public health
Programs focus on the individual only in terms of health, education, and
habits, and ignore the entire food system and other economic influences
on food consumption. The wide number of factors affecting nutrition
and the small number of items affected by public health programs may be
seen explicitly in Figure IV-2, adapted from Schuftan, Ozerol, and
Carter (1977).
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Fig. IV-1—A simple food system model.
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FOOD SUPPLY —~———> DISTRIBUTION AND PROCESSING —
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Source:

Adapted from Schuftan, Ozerol, and Carter (1977).

Fig. IV-2—A detailed food system model.
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As is evident from the diagram, the traditional public health
approach only affects some factors that have a direct influence on the
individuals's ability to use food. Part of these factors are related
to health status, thus recognizing the synergistic effect that leads
to the body's need to consume more food when i11. The other area of
concentration is on those factors that can be affected by health education
programs aimed at the public. These education programs include those that
affect food consumption habits, family size (important in terms of the
numbers of individuals among whom the family food supply will be divided),
and habits such as, food preparation, weaning practices, and sanitation
conditions. It should be noted that the public health approach is basically
one of preventive care: the education of persons to change a variety of
habits to improve nutrition. A more curative approach would treat the
health effects of nutrition status. Dayton (1969) expanded the concept
of nutrition to include social cultural effects such as, psychosocial
deprivation but also ignored economic effects. The success of this public
health approach is severely limited in its application by the income of
individuals, prices in the economy, and agricultural and industrial
conditions that lead to food being available.

Recommendations for alternative mechanisms by which public health
programs can improve nutrition vary considerably. For example, May and
Lemons (1969), suggest four categories of activities to affect malnutrition
similar to those in the model:

1. Health education programs to the general public;

2. Health education programs to professionals;

3. Agricultural programs such as quality and quantity
of food and harvesting practices; and,

4. Industrial programs such as modernization, tax
rebates and waivers, and loan programs.

This approach basically takes the social structure as given and
looks to relatively minor changes within that structure. Schuftan (1977)
in his discussion of a more expanded model of the one presented in Figure
IV -2 argued that there was a 'fundamental bias' to concentrate on
characteristics of the malnourished rather than on the characteristics of
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the social order. While traditional approaches include education and
agricultural policies, in general they do not consider a significant
alteration in income and wealth distribution, consumption habits of

the well-nourished portion of the population, or the approach taken to
economic development. Clower, et.al. (1976) pointed out that promoting
economic development, as measured by growth in GNP, would not necessarily
lead to an alteration of living standards of the masses. Similarly,
Harrison (1978) argues that although malnutrition was a result of poverty,
a rising GNP would not necessarily be distributed so as to alleviate
malnutrition.

One aspect affecting agriculture and food supplies is land ownership.
While many authors recommend increased availability of'credit and education
for small farmers, an alternative is to reorganize the land ownership
pattern away from centralized, large farms to small farms. As discussed
in Sorkin (1976) and Ashby, Klees, Pachico and We11s'(1978) research
evidence has indicated that crop yields will be higher on small farms.

The availability of labor in rural areas also make this alternative
attractive. Bates and Donaldson (1975) pointed out that the research
evidence was leading to a shift of international development funds from
urban and industrial to rural and agricultural areas. FPor example, the
World Bank has shifted from an average of 8.5% of total funds allocated

to rural areas in 1948 through 1963 to 20.5% in 1969 through 1974. However,
Jordan (1978) maintained that many rural development projects focus on a
rural elite and ignore the rural class structure. Therefore, for example,
a program that improved the health of persons in rural areas would not
necessarily lead to increases in productivity, as indicated in Figure IV-2,
unless effort was made to_simultaneously improve employment prospects.

The model presented in Figure IV-2 is, therefore, incomplete. There
is no inclusion of external social and economic factors that may assist
or hinder the conversion of increasec health to increased productivity.

The main reason is that the model has no reference to aspects of the
economy other than those directly connected with agriculture and food
distribution. Noticeably absent from this model are the ownership patterns
of other sectors of the economy and the structural possibilities that would
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allow for an individual to improve income as a means for obtaining
additional food. It is reasonable to expect that most countries foster
societal stability through developing consistant social institutions.
This consistency is achieved in two major ways: similar organizational
structures and cross-support among institutions. If the industrial
institutions are centralized with a hierarchical structure one may expect
similar structures in the government, medical, and education areas. Also,
decisions undertaken in each institutional setting will reinforce those
in another. For example, Galbraith (1967) discussed government support
of military expenditures as a means of supporting the technological bias
of those in control of large scale industrial organizations. Gintis
(1971) and Bowles and Gintis (1973) criticize education institutions
for maintaining social class distinctions. Kleinbach (1974) stated that
social stratification extended into and was reinforced by medical schools.
Jordan (1977) deduced that health efforts would be directed more toward ‘
reducing absenteeism of low skilled employed persons in industrial sector
rather than improving health or even reducing deaths of the unemployed.
Many authors from a variety of political, economic, and philosophical
beliefs would acknowledge an overall consistency in a society's institution.
However, the viewpoint that dominates the critical analysis of existing
problems of poverty, education, and health throughout the world points to
a relatively concentrated private ownership of capital, both nationally and
internationally, as the cause of most social i1ls. Therefore, to understand
the prospects for health care in the context of societies dominated by
private ownership one must understand the structure of industry: the primary
outlet for private capital. It is important to note that a criticism of
private ownership is based on generally acknowledged facts such as medical
expenditures biased toward urban areas and curative systems and an
association of poverty and health, but an interpretation that these distri-
butions are both based upon and support private ownership. Therefore, the
wide array of programs aimed at specific health problems or incentives to
private industry to raise general income levels can only be taken efforts
doomed to failure without widespread effects since the underlying concen-
tration of economic control is not altered.
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Navarro (1975) compared the industrial structure with the health
structure in the U.S. The industrial structure is highly concentrated
with a small minority owning and/or controlling major corporations. He
described a hierarchical, pyramidc wage structure with a small percentage
receiving high levels cof compensation and increasing numbers receiving
lower wages. This wage structure is repeated in the health sector.

Through investment and aid programs to developing countries this pattern

of employment in the health sector in advanced capitalist countries is
replicated in the developing world. Additionally, the industrial structure
is characterized by large firms with capital intensive investment.
Galbraith (1967) wrote that the companies needed control over their markets
to ensure security and stability in their planning. The portion of the
economy that is decentralized tends to be labor intensive. This industrial
Structure is reflected in medical care in what Jorda- (1977) calls a bias
to in-patient, curative care as manifested in technology-based expensive
hospitals with expensive medical personnel,

Cosminsky (1977) also provided an excellent example of the impact of
biased technology transfer: Western medical practices for birth deliveries.
Traditional techniques in these countries often relied on the use of herbs,
sweat baths, and a kneeling position. Cosminsky argues that the pressure
for horizontal delivery and the use of forceps are designed to reinforce
the hierarchical doctor-patient relationship, the dependency on related
medical technology, the utilization of patent medicines, and the concept
of efficiency in operations in which the highest value is placed on the
doctor's time. Navarro (1977) claimed that the focus on specialization of
medical personnel is a division of labor similar to that in industry,
except that it is more . reflection of the bias of treating parts of
health problems rather than the whole. Navarro saw alienation in the
medical system as reflected in placing patients in a state of helplessness
and dependency upon physicians.

A more direct relationship to explain the centralization of medical
institutions based on consistency and support among institutions was offered
by Rodberg and Stevenson (1977).
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Capitalism is seen as a system that requires continuing investment
to absorb the surplus value generated in the industrial sector. Surplus
value is the term applied to profits, seen by many to be a capture of
money for no productive work (eg.Schumacher, 1973) or as unearned income
(e.g. United States Internal Revenue Service). As markets for industrial
goods are expanded to their limits investments are sought in other areas.
Rodberg and Stevenson saw an extension into the traditionally labor
intensive service sectors, such as medical institutions, as a logical
extension of this investment. The subsequent conversion of the service
sector into a centralized, capital-intensive sector will naturally follow.
They concluded that medical institutions also absorb surplus labor. In
1969 in the lnited States, 4 percent of hospital personnel were physicians,
40 percent were nurses, attendants, and orderlies, and 40 percent were
clerical and maintenance (they did not mention the remaining 16 percent
of the hospital staff).
reformists as reinforcing the industrial structure. For example, Galbraith
(1967) wrote that the state supported industry by supplying trained
personnel, underwriting risks, and research, and purchasing products.
Navarro (1977) argued that the same trend may be seen in the health sector
wherein state intervention facilitates capital accumulation by shifting
to corporate control of medicine with a subsidization of technological
development and manpower training.

The impact oT higher spending and more capital intensity is not
structured to improve the health status of the population but to provide
an avenue for investment. Eyer and Sterling (1977) argue that the
irrelevance of high spending on curative care can be seen in the United
States. State welfare programs giving medical access to poorer persons
have not brouacht disease and death rates of poor persons to the Tevels
of wealthy persons even though access to health care facilities tends to
be equal. The main viewpoint is that the medical welfare programs are
used to support the invested capital in medical facilities. Additionally,
the potential of uverspending in many countries is supported by research
from many sources not founded upon an anti-capitalist philosophy.
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In terms of life expectancy, Cochrane (1972) found no increase with
increased health spending in the U.K., Forbes (1967) stated that
doubling or halving expenditures would not affect longevity, and

Fuchs (1974) stated that the marginal conuributions of additional
spending was negligible. Yet the bias toward increasing centrali-
zation and technocracy in medical systems hLas been transferred to
developing countries. These systems would nout be equitable and would
conform to a very narrovdefinition of efficiency: the capability to
allocate resources to a demand situation that has been created through
control of the structure. Therefore, in developed countries, costs
and demands for medical service continue to rise although the effect
of the care and the concurrent diseases created by growth of the
industrial structure result in small gains in population health status.

One can see a reaction to this trend in several countries, notably
Tanzania, Chile under Allende, China and Cuba. Many of the changes
instituted in these countries have not been solely directed toward
health but rather health and other social problems related to a social
class structure have been simultaneously attacked.

In Tanzania, according to Schuftan (19/7) a series of related
reforms have included: reduction of income differentials through higher
minimum wages, price controls, and a rise in prices of Tuxury goods; a
restructuring of economic institutions including nationalization, a
reduction of imports, and more women in labor force; a restructuring of
health institutions through an increasing health budget combined with
greater emphasis on preventive measures and rural health centers; a
restructuring of political institutions through decentralization and
part1c1pat1on and a restructuring of agricultural institutions through
the creation of the UJamaa villages, Tand redistribution, subsidization
of food production, and agricultural credits.

During the Allende years in Chile, changes in several related
policies and institutions yielded a 17% reduction in malnutrition for
children under six. Some of these policies according to Schuftan (1977)
included a milk distribution program, a land redistribution to smaller
farms, the formation of rural cooperatives, and an attempt to redistribute
food resources in a country with sufficient but inequitably distributed
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food supplies axd a foreign exchange food deficit in 1973 of $775 million.
Heller (1973) reported that pricr to 1949, China was a disease ridden
country with infant mortality rates of 20 %. Until 1966 a pyramidic urban
oriented health structure remained. However, the orientation has changed
to an emphasis on rural based preventive measures, using in part traditional
treatments such as, acupunture and herbs, and paraprofessinnals., The
Western model of a highly skilled labor combined with a capital intensive
structure results in few individuals willing to work in rural areas. The
impact of these policies car be seen in Table I1-3 where infant mortality
had declined to 5.5 percent and was as low or lower than most other develop-
ing countries. In Cuba, according to Guttmacher and Danielson (1977}
major changes after the 1959 revolution associated with medical care
included the nationalization of drug and medical equipment companies, a
stress on rural medical clinics with preventive care, and an opening of
medical schools to women,blacks, and the working class.

B. Income and Regional Differences in Health Care

The social structure was consciously altered in countries 1ike Chile,
Tanzania, China and Cuba to redress disparities in the allocation of
resources according to income and regional differences. This reallocation
affected health facilities, as well as a wide variety of other resources.
In this subsection we analyze available data that demonstrates the sub-
stantial differences within nations in the allocation of health care
facilities and disease incidence by income groups and regions.

The differences among income groups can be seen in a variety of
ways. Blanca and Graham (1974) reported that the price of clean water was
higher for the urban poor in Lima, Peru and that these differences in part
resulted in the poor spending 2.7 percent of their income on water and
higher income groups spent only .7 percent. Oshima (1967), in a study of
calorie consumption among income groups in India, revealed tha% lower
income groups consumed an average of 1500 calories per day, middle income
groups consumed 2300 calories per day, and higher income gruups consumed
2900 calories per day.
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These differences in access tc sanitation and food availability
can lead to situations, such as in Thailand (Kreimer, 1977), where
birthweights of children from low income families average 2.5 - 2.6
kilograms and birthweights of children in middle income families
average 3.0 kilograms. North (1970) reported that in the United States,
respiratory ailments are 10 times more common among children from
families of lower economic status than children from families of the
highest status.

Unfortunately, a raising of 1iving standards can lead to the
seemingly contradictory situation of a decrease in health standards. In
particular, Reutlinger and Selowsky (1976) pointed out that higher per
capita incomes accompanied by mothers working could worsen infant mal-
nutrition as studies showed a marginal propensity to consume of 5 percent
for infant diets, i.e., every $1 increase in income would result in a
$ .05 increase in spending on infant diets. However, they estimated that
50 percent of a mother's earnings would be required to substitute for the
reduced nutrients from a lack of breastfeeding. For some segments of the
population, one has the unfortunate problem of rising income and diminish-
ing nutrition.

However, it is not only rising per capita GNP's which affect health
but also the distribution of that income. Roemer (1977) pointed out that
infant mortality was high in countries with relatively high GNP's per
capita but relatively unequal distributions. This problem was also analyzed
in an interesting study of nine Latin American and eighteen African countries
conducted by Caldwell and Dunlop (1977). They presented part of their
findings for the 27 countries by dividing them into four categories
according to average per capita GNP and income distributinrn as measured
by Gini coefficients. A Gini coefficient of 0.0 would indicate a completely
equal distribution of income and as the coefficient increases the equita-
bility of the income distribution diminishes. The calculation of the Gini
coefficient is determined from Lorenz curves as indicated in Figure IV-3,
Lorenz curves describe the relationship between the percentage of popuiation
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and the percentage of total national income received by that proportion
of the population. A diagonal indicates the relationship of perfect
equality. In this situation, 10 percent of the population receives
percent of the income, ®° :c¢rcent receives 25 percent of the income, and
SO on.

In Table IV-1, =ne 27 countries in the Caldwell and Dunlop (1977)
study are divided ints four categories: those with a high income per
capita, $359, and nigh Gini coefficient, 0.574, and three other groups
with average incomes per capita and Gini coefficients of $388 and 0.483,
$104 and 0.602, and $103 and 0.477, respectively. There are clear
differences between the high inc mne and low income countries according
to health inputs; the low income countries spend smaller amounts on health,
and reach lower health inputs and Outputs, as measured by access to water,
daily calorie consumption, and infant mortality rates. There are also
considerable differences in spending on health care according to income
distribution. The countries with the more equitable income distribution
(lower Gini coefficient) spend an average of 50% more than the other
countries. However, the health status of the countries with a less
equitable income distribution tends to be higher,

Similar patterns may be observed in urban-rural disparities; most
of the data available shows differences among rural and urban areas
according to access to health facilities. For example, for the countries
reported on in Table IV-1, the percentage of persons with access to water
in rural areas is half that of the access of the total population. The
difference in distribution of physicians between urban and rural areas
may be seen in Table IV-2. This table provides data for twelve countries
on the ratio of the populati~= to physicians for the country, the capital
city (or a major urban center), and the remainder of the country. On a
per population basis, there are about 30 times more physicians available
in the capital cities of Haiti, Kenya, Thailand, and Guatemala.

Tanzania, according to Sockin (1976), has a similar ratio with a
population/physician ratio of 1200:1 in the capital and 31,000:1 in the
rest of the country.

Considerable reallocation between rural and central areas has taken
place in China, Cuba, Chile, and Tanzania, with a heavy emphasis on rural
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Table IV-1
MEASURES OF HEALTH STATUS AND RESOURCE COMMITMENT IN 27 AFRICAN AND LATIN AMERICAN COUNTRIES
1970-1973; COUNTRIES DISAGGREGATED BY INCOME CONCENTRATION AND PER CAPITA INCOME

——

High Gini & High Gini & Low Gini & Low Gini &

High Income Low Income High Income Low Income
Countries Countries Countries Countries
Average Gini Coefficient 0.574 0.602 0.483 0.471
Average Per Capita Income $359.00 $104.00 $388.00 $103.00
N=7 N=5 N=7 N=8
1. Average Growth Rate in
Income per Capita 1.7 2.8 2.3 2.2
2. Average % per Capita Income Spent
by Gov't on Health Expenditures 1.09 0.30 1.67 1.58
3. Average % Total Access to Water 49.3 15.8 48.7 12.5
4. Average % Access to Water:
Rural Areas 25.5 8.4 27.3 6.5
5. Average Calories per Day 2272 2091 2229 2167
6. Average Support Personnel
per Physician 4.7 8.1 5.4 10.1
7. Average Infant Mortality 94.1 143.8 108.7 147.3
8. Average Crude Birth Rate 44.4 46.8 41.6 47.4
9. Average Crude Death Rate 14.2 18.9 14.6 20.6
10. Average Population Growth 2.97 2.70 2.83 2.64

Source: Caldwell and Dunlop, 1977.



Table 1V-2
DISTRIBUTION OF MEDICAL DOCTORS BETWEEN THE CAPITAL
AND THE REMAINDER OF THE COUNTRY IN SELECTED COUNTRIES, 1968

Population/Medical Doctors

Remainder of

Country Nationwide Capital City Country
Haiti 14,700 1,350 33,300
Kenya 10,999 672 25,600
Thailand 7,000 800 25,000
Senegal 19,100 4,270 44,300
Ghana* 18,000 4,340 41,360
Tunisia 6,486 2,912 10,056
Colombia* 2,220 1,000 6,400
Guatemala 4,860 875 22,600
Iran - 3,750 906 6,220
Lebanon 1,470 650 3,000
Jamaica 2,280 840 5,510
Panama 1,850 760 4,400

*Major urban centers instead of capital city.

Source:
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medical units. In Tanzania, Gish (1973) pointed out that 80 percent

of the population is within 10 miles of a rural health center, although
most people must walk to the centers. A study of Tanzania by Van Etten
(1972) revealed, as one would expect, that utilization of hospital
facilities diminished as persons lived further from the facility. For
example, at one hospital 50 percent of the outpatients came from within
10 miles, 20 percent from 10 to 20 miles, and the remainder distributed
from areas further removed from the hospital. The shift in resources
from hospitals to rural health centers may be seen in Table III-2.
Recurrent budget expenditures increased from nine percent of a $16.97
million budget in 1970-71 to 21 percent of a $50.74 million budget in
1976-77, a tenfold increase in absolute expenditures. This shift in
expenses is justified according to a cost/capacity analysis undertaken
by Sorkin (1976), examining equivalent capital and recurrent expenditures
on one regional hospital or 15 rural health centers. The regional
hospital would have a capacity of 9000 inpatient admissions, 400,000
outpatient visits and cover a population of 10,000 to 30,000. The
fifteen rural health centers would have a capacity of 15,000 inpatient
admissions, 1,000,000 outpatient visits and cover a population of 30,000
to 500,000.

The reallocation of medical expenditures in Tanzania is also i..di-
cated in data analyzed by Caldwell and Dunlop (1977). Even though capital
and recurrent expenditures for hospitals increased between 1972 and 1976,
the increasing population resulted in an increase in the population covered
per hospital. In the same period of time, however, the population per
health care facility declined.

Interestingly, although rural areas typically have far lower access
to health facilities, their health status can be higher. For example,
in the Bangladesh case study reported in Kreimer (1977), the average
daily calorie consumption in rural areas was only 2251. Consumption in
urban areas was even lower, at 1732 calories. The differences are
potentially related to access to food between the areas. Food access is
a major problem for developing countries and, according to many authors,
it is dependent upon world agricultural systems and multinational
corporations.
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C. The International Social Structure

Tudge (1977)claimed that sufficient food would be available on a
worldwide basis if farms grew crops for nutrition rather than profit,
and if there was an avoidance of single, cash crop agriculture. He
further arque: for a greater emphasis on small farmers, a minimum use
of technology, and a reduction of waste in developed countries. Many
authors, such as Lappe” and Collins (1977), similarly reason that the
emphasis on food scarcity is a myth and sufficient food is available
if better managed and distributed. Reutlinger and Selowsky (1976)
calculated that the worldwide calorie deficit is 419 billion calories,
and that -this is equivalent to 38 million metric tons of grain or four
percent of worlid production. In a later study, Harrison (1978) estimated
that the world production of 1.3 billion metric tons of grain would pro-
vide 3000 calories and 65 grams of protein daily, equivalent to the
nutrition standards for a physically active 170-pound male, for each
of the four billion people in the world.

The four major interrelated factors mentioned most frequently as
influencing food deficits in developing countries are food consumption
patterns in developed countries, agricultural practices in developing
and developed countries, the oil crisis, and the effects of multinational
corporations. Food cosumption patterns in developed countries have been
termed excessive. The excess is not only overconsumption, but also a
heavy consumption of beef protein. For example, Lappe’(1975a) stated
that 16 pounds of grain are required to produce one pound of beef. In
fact, the United States, known as a major beef producer, is the leading
importer of beef in the world. Berg (1973) pointed out that during the
1960s meat production increased in Central America but meat consumption
declined. In Costa Rica meat production had increased by 92 percent,
and per capita consumption had declined by 25 percent with most of the
meat winding up in U.S. franchise restaurants.

The impact of beef protein consumption can be seen in other ways.
For example, according to Borgstrom (1974), American ]ivestock consume
six times the amount of protein of human consumption. Patton(1968)
claimed that 50 percent of total acreage in the United States was
directed toward livestock consumption . Much of the grain fed to
lTivestock is high in protein and nutritionally sufficient for protein
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consumption cf humans. Lappe” (1975b), discussed the protein content of
three groups of grain and the amount fed to livestock. For example,
soytean contains 35 percent to 40 percent protein, by weight and over

90 percent of the crop is fed to livestock. Corn, barley, and oats
contain protein contents ranging from 8 percent to 14 percent and 90
percent of this crop is fed to livestock. Although only 24 percent

of the wheat crop is fed to Tivestock, it is also a good source of
protein containing 11 percent to 14 percent protein.

Overconsumption is not confined to the United States alone but to
all developed countries. In fact, the developed world imports more
protein from the developing world than it exports to it (Borgstrom,

1974). Europe imports one-third of the African peanut crop (an excellent
protein source) to feed is 1ivestock. Holland, a known dairy producing
country, is the leading importer of milk. Lappe’(1975a), stated that the
average person in the U.S. eats twice the daily protein requirement. As
protein is a daily need and cannot be stored by the body, any amount
consumed in excess of the daily requirements are converted to carbohydrates
for energy. There are simpler ways of consuming carbbhydrates, notably
grains. U.S. Tivestock can be reduced by 25 percent, according to Lappe’
(1975a) and still prcvide enough protein from beef to meet each person's
daily requirements.

The impact of this beef consumption on agricultural land can easily
be seen. As stated previously 50 percent of agricultural land in the U.S.
is used to feed livestock. More importantly, there is only one acre of
culturable land per person in the world and 3.5 acres are needed to sustain
one meat diet (Lappe” 1975a). Feed lots in the United States are designed
to increase the fat content of beef by a heavy feeding of protein,

Food problems in developing countries may be increased by agricultural
practices in developed countries, in more ways than illustrated above. In
analyzing U.S. agriculture Lappe'(1975a), stated that since 1940 large
productivity increases have created a food surplus "problem". It is
difficult, if not impossible, to sell the excess at a profit. The food is
not going to developing countries because of their lack of foreign exchange
and escalating food prices. Brown & Eckholm (1974) reported that wheat
prices had tripled from 1972 to 1973 and that, in a 24 month period, soybean
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prices had quadrupled. The inability to purchase food and the excess

supplies have led (9 a situation that Lappe (1975a) described as an
institutionalization of waste in agricultural and nutrition practices.
This situation led in the U.S. in 1972 to the withholding from planting
of one acre for every 4.5 acres harvested. In that year $3.6 billion
was spent to subsidize non-planting, an expenditure equivalent to three
times the food aid bill to developing countries. As Lappe succintly
described the process:

Since our economic system does not recognize need, but only
'‘effective demand' (an economist's euphemism for ability to
pay), we have been totally unable to recognize waste.

While agricultural and food practices in the developed countries
have reducad the world food supply, there have been other international
economic forces which have also had deleterious effects on developing
countries. One of these factors has been the artificially imposed oil
crisis. In the developed world the impact has been inflation, perhaps
mostly yielding a curtailment of leisure time activities. In the
developing countries the impact has been starvation. In the U.S.,
according to Brown and Eckholm (1974), 75 percent of energy used in
agriculture is for transportation, processing, and preserving food.

The remainer, presumably, is absorbed in fertilizer production.
Fertilizer is a major component of agriculture and over 50 percent of
nitrogen fertilizer used is processed with natural gas. The additional
productivity of fertilizer would be higher in the developing world. With
similar soil conditions, rice yields in Bangladesh are one-third of

that in Japan. Similarly, India produces half the agricultural output

as the United States and both countries have equivalent amounts of crop
land. The rising price of energy has occurred at the same time that the
major reserve currency (U.S. dollars) held by developing countries has
been severely devaluated.

The lower yield on agricultural lands is accompanied by a heavy
pressure from political/economic forces to devote agricultural lands
to cash crops. The economic theory used to promote these policies was
that cash crops would lead to the accumulation of foreign exchange, which
the country could use to buy industrial goods and food to compensate for
the lost agricultural land. This theory was based upon the principle of
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comparative economic advantage which basically leads to resources
allocated in each country to those products that can be produced
efficiently relative to other countries. In the developing countries

this process led to the planting of a series of crops with no

nutritional value: sugar, tobacco, coffee, tea, cocoa, and rubber.

This agricultural decision was made for the developing countries when
they were colonized and large tracts of land were grouped in plantations.
However, while the theory partialiy worked in terms of accumulation of
foreign reserves there was no internal process that caused the recipients
of agricultural profits to forego luxury goods to purchase food for the
population.

According to Revelle (1974), coffee has become a primary economic
livelihood for fourteen countries, subjecting the entire economies of
these countries to price fluctuations of a single commodity. The
international economic pressures that lead to the removal of agricultural
land from nutrition crops can be seen in the case of Brazil, where a
hectare planted in carnations has a value of 1,000,000 pesos while the
value of land planted in corn or wheat is only 7500 pescs, (Barnet and
Muller, 1974a).

A major impetus for many cash crops has stemmed from multinational
corporations which control the supply of many of these crops. However,
this is only one of the harmful impacts attributed to multinationals
(Barnet and Muller (1975b). Another major impact of these companies
has been the heavy advertising in developing countries for non-nutritious
products, such as Coca-cola and white bread. This advertising has
stressed status, convenience and, in the case of substituting for mother's
milk, modernization and has led in many instances to the neglect of '
nutritious foods. '

In this section we have analyzed a wide variety of national and
international political and economic problems that have exacerbated the
health problem confronting developing countries. To many, the appropriate
policy is to alter the major social forces that relate to the health
problems. However, among others, who see major change as unlikely or
undesirable, there is a desire for analytical tools that aid in sensible
choice among a set of more limited, feasible alternative courses of
action. Thus many policy analysts have been attracted to the microeconomic
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tools of demand, cost effectiveness, and cost-htcnefit analysis, which
are believed to help one to choose among alternative policies that
differ marginally, and retain the status quo in terms of distribution
of pawer.

We turn next to a discussicn of these approaches.
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Chapter V

MICROECONOMIC ANALYSIS OF HEALTH DECISIONS

A. Basic Principles of Microeconomics

[f economists can help to rationalize and make more
explicit the decision making process...they will be
making their own contribution to health and the

economy . Fuchs (1972)

Planning should be based on more than humanitarian
principles.

Sorkin (1976)

Planning should be based on more than humane principles.
It can cost a nation significant amounts of money to
alliviate malnutrition. There also can be a significant
opportunity cost of making these expenditures in 1ight of
other possible expenditures for equally worthy programs.

Cesario, Simon, and Kinne (1970)

while informed judgement is useful and important,
excessive use of it defeats the principal purpose of
model building which presumably is to replace judgement
with an objective evaluation.

Cesario, Simon, and Kinne (1970)

The approach suggested in the quotes and references above
summarize the basic principles of microeconomics as applied to health
system interventions. Microeconomics is based upon allegedly rational,
objective, quantifiable criteria for choosing among alternative
investments (both private and public). Society's resources are scarce.
Any allocation of a resource to some specific investment removes the
possible use of that resource from alternative investments. In the
public sector, resources may be allocated to a wide range of projects
including: agriculture, education, health, housing, and conservation of
environment. These same resources may have been used in the private
sector for a wide range of goods and services. Hence, there is an
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opportunity cost associated with any resource allocation decision.
Opportunity cost is a valuation of that resource in alternative
activities. Economists make this valuation based upon certain
explicit assumptions: individuals act in their own rational, economic
self-interest, individual decisions are independent of each other, there
is not market power exerted in the economy, and all individuals have
access, at no expense, to information regarding prices, qualities, and
production technologies for goods and services. If all of these conditions
hold the prices assigned to goods and services in the economy can be
viewed as reflecting the value that society as a whole places on the goods.
The first assumption above is based on an economic interpretation of
human behavior and perhaps of human “nature". It is this characteristic
that leads to a preference for private ownership in the economy and,
perhaps as well, to the occurrence of overconsumption of food and the
production of non-:utritional cash crops in the face of worldwide mal-
nutrition and disease. While this economic assumption of economically
self-interest individual behavior (i.e.profit maximizing producers and
utility maximizing consumers) may or may not hold, the other assumptions
of the perfectly competitive market seem to hold rarely.

There are numerous situations in which the decisions of individuals
affect others. For example, the decision of some people to purchase
a good leads to a production process that leads to the pollution of the
environment of others. The persons in the polluted environment will
then need to allocate resources to clean-up activities or to medical
care to reverse the negative effects of pollution. Therefore, what
economists call an 'éxterna]ity' occurs whenever one allocation of
resources in reponse to supply and demand'conditions results in the
imposition of a resource allocation decision on others. It should be
noted that most economists do not consider an 'externality' to occur
when one group of consumers‘desire a product such as coffee or tobacco,
prime farm land is allocated to meet this demand, and food production
is relegated to less fertile land where there is a gredater resource
need to produce the crop. This description of our present world
agricultural system is seen as an efficient allocation of resources, since
the underlying economic theory does not question the distribution of
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wealth which directs consumer demand.

The assumption that there is an absence of market power is also
not realistic. There are clearly large corporations which can greatly
influence market prices, as well as affect demand through mass
advertising . The increase in oil prices that created havoc for agri-
culture in developing countries was not a result of a free i erplay of
market demand and supply. The price increase was mostly the result of
power politics among a few producers. Large corporations with market
control are a fact of life in developed countries. The extension of
these corporations to multinational operations has had a wide variety
of impacts. Although we have mentioned some of the negative impact
reported in the literature other authors, such as Thompson {1975),
have discussed the benefits derived from this concentration of economic
power. A wide range of products, lower prices, and technological
process are among the more important benefits mentioned.

Finally, there is considerable controversy over whether information
is available. The fact that many persons in developing countries
allocate their income from needed nutritious foods to nutritionally
useless foods such as soda and coffee is seen by many critics to be a
direct result of the market power exerted through advertising. They
feel that the 'information' contained in advertising does not focus
on the inherent functional characteristics of the product but reinforces
product decisions based upon irrelevant criteria such as, product
packaging, brand name, and status for food products. Supporters of
the 'free' market system (i.e. free from government interference that
restricts the scope of business decisions) claim that advertising
merely informs consumers of the availability of products and continuing
sales of any product is based upon quality and satisfaction of . .sumer
desires rather than any psychological forces of advertising.
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Economic analysis based on these free market assumptions is often
considered to be an objective approach to decision-making, no individual's
values dominate, but rather the convergence of values of many people
determines resource allocations within society. Within this reasoning
structure, resource allocations may be based on or result in unequal
resource distributions, but these inequalities are usually considered
outsice the scope of such economic analyses of efficiency. In the
remainder of this section we primarily ignore these equity issues and
discuss some of the main techniques used by this economics framework to
aid in decision-making, that are relevant to health program decisions:
demand, cost, Cost-effectiveness, and cost-benefit analyses.

Demand analysis can be used to estimate the market's desire for
different types and amounts of medical care service including: health
education programs, hospitals, smaller health care facilities and
physicians. Cost, cost-effectiveness, and cost-benefit analyses are
three means economists use to evaluate the impact of supplying medical
service to meet demand. The cost element of the analysis is the same for
all three. The difference is the type of impact assessed relative to
the cost of the program.

In cost analysis one usually compares an aiternative's cost with
the Tevel of service provided, such as, number of :*tudents reached,
number of hospital in-patients, number of outpatiwnts serviced, or number
and type of a variety of specific medical services rerdered. In cost-
effectiveness analysis one transiates these service levels into health
status variables, such as mortality and morbidily statistics for segments
of the population. In assessing a health education neegram one often
measures knowledge or attitude change as a result of the intervention but
this is an intermediate output to health status. Finally, in cost-benefit
analysis changes in health status are cerniverted to monetarily measurable
impacts. The typical outcome measured is changes in productivity. While
imorovements in productivity are related to economic growth and changes in
GNP we reserve a discussion of this topic for Chapter VI. In our
discussion in this chapter of cost-benefit analysis, we concentrate only
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on improvements in productivity for an average individual receiving the
health education or service.

In the remaining four sections of this chapter we discuss methodol-
ogies, models, examples, and problems for each of the analytic techniques.

B. Demand Analysis

Demand analysis is used to assess the desire of the public for a
certain level of medical service or health education. While many
commentators on health problems discuss concepts of "need" in terms of
societal health problems that should be corrected, economists focus on
demand, or the willingness of people to pay for a service. A good or
service will only be supplied by a competitive economy if there is
"effective" demand. "Effective" demand may be interpreted as the pay-
ment for services that is sufficient to induce private producers to
provide the service at a profit. Therefore, as economists consider
income distribution as given, or as a separable issue, the analysis of
any services to be supplied is based mostly upon ability to pay, rather
than fulfilling social needs (although a government may provide the
"demand" for a service).

The estimate of a demand for a service is considered to be basically
a price-quantity relationship, as shown in Figuré V-1. As can be seen,
for any of the demand curves (assumed to be linear) depicted, as the
price of the service increases the quantity demanded decreases and vice
versa. For demand curve A, a decrease in price from P} to P2 will be
accompanied by an increase in demand from Q] to 02‘ There are no policy
measures that can induce a movement along a demand curve, but rather
they may shift the demand curve. The position of the demand curve is
affected by a variety of factors, including income, prices of other
gonds, preferences, and education. Therefore, a shift in demand,
depicted by demand curves A and B, could have occurred if an increase
in income increases the demand for medical services (a movement from
P], Q] on curve A to P], Q2 on curve B). Alternative reasons for a
shift from A to B include a decrease in prices of other goods or an
increased preference for medical services as induced by education.
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Ruchlin and Rogers (1973) suggested that medical services are different

from other goods and services in that medical insurance or government
subsidization of medical service would tend to lessen individual ability
to pay, and thus price, as a determinant of demand. This situation may
result in demand curves such as C and D in which demand is relatively
insensitive to price.

[t is important to note that demand curves, as depicted in Fig. V-1,
are usually drawn for a specific period of time and represent the aggre-
gate market demand. Therefore, shifts in market demand curves are
affected by general social changes in preferences, income, and the
production of other goods and services. Changes among individuals in
terms of income or preferences is accounted for in the individual
demand curves that are used to construct a market demand curve.

A typical economist version of demand analysis was undertaken by
Rosenthal (1974). In his analysis, he attempted to estimate the demand
for hospital beds as affected by price, income, insurance, and a variety
of factors assumed to affect preferences, such as age, marital status,
sex, race, urbanization, education, and population per dwelling. In the
econometric technique of linear regression analysis (described in more
detail in Chapter VIII) one can allegedly determine a demand curve (the
quantity-price relationship) as factors affecting shifts in demand
(income, insurance, and preferences) are "controlled" for.

Equations of the type estimated by Rosenthal (1974) are attempts
to provide specific quantification of general process models of consumer
behavior. An example of a depiction of a process model to describe
demand is offered by Becker, Drachman, and Kirscht (1974). A mod‘fica-
tion of their model is presented in Figure V-2. In this model they
analyze the factors that change the likelihood of taking preventive
health actions. In economists' terms, this would be an "effective"
demand.

This demand for preventive care is affected by a variety of items
affecting preference or perceived threat of the disease: perceived
susceptibility and seriousness of the disease, socioeconomic status
(age, sex, race, income, etc.), sociopsychological factors (personality,
peer and reference group pressure, etc.), structural variables
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(knowledge about the disease, prior contact with disease, etc.), and
cues to action (mass media campaigns, advice, illness of family member
or friend, newspaper or magazine articles, etc.). All of these factors
affect the perceived threat of the disease and the person's perceived
benefits of taking preventive action and perceived barriers to action.
The difference between benefits and barriers affects the likelihood of
taking action (barriers also include the cost of preventive care). As
apparent from this model, one can see the potential impact of health
education interventions through mass media campaigns and knowledge
about the disease.

The perceived benefits and barriers to action are interpreted by
economists to be associated with two ways of viewing the purposes of a
good or service: consumption and investment. Mushkin (1962) and
Grossman (1972) analyzed medical care in terms of consumption and
investment components. Consumption components are associated with the
satisfaction one gains from being healthy or protected from disease.
This type of satisfaction is similar to that attached to the use of
any good, such as automobiles, furniture, and clothing. The investment
component of the good is the one more subject to economic analysis in
that the benefits of the good are accrued through economic returns such
as increased income. From this perspective, in order to calculate a
derived demand for health services, Chernichovsky (1977) analyzed the
expected lifetime earnings as a sum of the discounted values (this
concept is explained in Section V- C) of the wage for each year . adjusted
by the probability of surviving and the probability of being physically
capable of working , according to the following equation:

S C
(5.1) LE = PPy
i=1 (1+r)L
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where Le = the discounted sum of lifetime earnings,
Pi = the probability of surviving in year i,
pi = the probability of being physically capable of
working (given that the individual has survived)in year i,
W, = the expected wages in year i, and
r = an interest rate used to discount future earnings.

Other equations could be estimated to relate the change in probabilities
of survival and work capability with the demand for health services. In
a similar vein, Becker (1965) assumed that the major resource that
households had to allocate was time of household members. This time
allocation resulted in a given labor supply. Based on this principle
Florencis and Evenson {unpub.) analyzed the allocation of nutrition to
household members. They felt that nutrition would go to the highest wage
earners (the adult males) in the household if nutrition were viewed as

an investment good.

In analyzing the relationship between income and demand for tuod
(potentially non-nutritious or low nutrition), Johnston and Millar(1962)
calculated an income elasticity (the percentage increase in spending for
a 1 percent increase in income), for all foods in developing countries,
equal to .6 . Mellor and Lele (1972) estimated the marginal propensity
to consume (the percentage of a one unit income increase) of different
income groups in India. Luwer income groups had a marginal propensity to
consume all foods of .76 (70 percent of any additional income would be
spent on food) whereas those with income ten times higher only spent 34
percent of additional income for food. Moreover, the food consumed by
power groups is clearly affected by price as much as nutrition; for
example, lTower income groups spent 55 percent of their incomes on grains
and higher income groups only 2 percent.

Although most. of the analyses above are concerned with 'effective'
demand as a means for analyzing the market for health services, it is not
necessarily the best approach for national development. The cycle of
poverty is evident in that lower income families must choose which members
of the family can receive appropriate nutrition and that large percentages
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of income must go to food (leaving little for other health services).

In these situations those with a greater ability to pay can bid health
services away from lower income groups, thus relegating them to little
or no health care. Hall (1974) discussed needs assessment models for
predicting the requirements for health care personnel, as an alternative
to the economist's effective demand approach discussed above. In his
biologic demand model one assesses the health problems expected to exist
in the country. In his service target madel one determines the level of
service to be made available. Both of these models depend on a heavy
governmental involvement in the health sector in order to respond to
such conceptions of social need.

Within the microeconomics framework we are discussing, the existence
of a consumer demand for a service is not sufficient to justify its
provision, but this demand must be balanced with the cost of providing the
service. In analyzing the costs of a health care system, economists
often measure the value of resources used to produce a given level of
service. Cohen (1967) used a weighted index of several service level
measurements including patient days, x-ray procedures, laboratory tests,
out-patient visits and operations to measure the output of the model.
Leslie (1978a) discussed audience size as a measure of the 'outreach'
or service level of health education programs. The major problem with
level of service measuremens is that little or no consideration is
given to the quality of services or the impact of the service. Therefore,
service levels should be simply viewed as a guide to discussions of
" cost. In the remainder of this section we will discuss some basic
concepts of cost analysis(see Klees and Wells, 1978 for a more detailed
discussion) and apply them to health systems.

The prime consideration of economic analysis is the allocation of
resources considered to be scarce. Therefore, in analyzing any health
system it is necessary to explicitly 1ist all resources used in the
system including personnel, facilities and equipment. In view of the
fact that health care systems are often operated for several years one
should Tist the resource requirements according to year of operation.
This listing of resources should be in physical terms, such that one
knows the number and type of specific resources according to the general
categories. In order to project resource requirements it is necessary
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to predict service levels and determine the amount of resources to be
assigned to meet that level of service. For example, the service target
method for predicting health personnel needs discussed by Hall (1974)
involves decisions regarding the number of people to be served, the types
of services to be made available, and the number of physicians or other
personnel needed for the service.

Once a listing of resources has been completed it is necessary to
apply cost figures to each, as economists aggregate the worth of numbers
of personnel, pieces of equipment, etc., by having a price assigned to
each. This leads to two possible evaluation methods: opportunity cost
and market price. In measuring opportunity cost the attempt is made to
access the social value of resources in alternative investments.

Therefore, if there are volunteered resources used in a medical system

one must assign a value to these persons. Additionally, one must assign

a value to the time of patients using the health care facility or
participating in the health education program. However, as it is difficult
to access social value as expressed through alternative resource use it is
common to use market prices, which in a perfectly competitive economy is
supposed to reflect the opportunity cost of resources. One uses the wages
earned by persons of equivalent capability or in their normal work
activities to calculate a value for volunteer and patient time. A major
structural problem with this model is that a decision maker in the public
or private sector often considers only the market prices of those resources
that must be paid for from his/her budget. The first item that is normally
excluded from any analysis in this fashion is time of patients. This leads
to models of medical care 'efficiency' that focus only on the higher paid
physicians. |

When public sector decision makers ignore costs incurred by patients,
or other participants and the value of their time, misallocations of
resources can occur. It is possible that the costs to the individual will
be sufficiently high to prevent use of the system, or in the case of health
education, a non-compliance with the suggested health practices. In
formulating a health education program it is typical of decision makers to
only consider budget expenditures to produce and distribute the program;
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the costs of participants in the education program to change their diet,
alter community sanitation or utilize health care facilities is often
ignored.

In a previous section we reported on the costs of health care in
Tanzania over a period of seven years. In this table there was a
division of government budget expenditures in terms of capital and recurrent
expenses, ( expenses incurred by patients was not included). Capital
expenses are for resources that have a serviceable 1life greater than one
year. Recurrent expenses are for resources that will be used within a
one year period. Personnel expenses are considered recurrent expenses as
the service of individuals are utilized during the year and must be paid
for again in each year. In order to fully compare costs of different
systems with different amounts of capital and recurrent expenses it is
necessary to place these costs on a similar basis. To do this an annual
value is calculated for capital expenses by multiplying the expenditures
by an annualization factor, a ( r,n ), given by the following equation:

r (1 +z)"
(5.2) a(r,n) =

(1+ )7 -1

where r 1is an interest rate and
n s the number of years for which the equipment or
facility can be used.

If the interest rate were equal to zero the annualization factor becomes
1/n and is equivalent to dividing the cost of the resource by its useful
life (e.g. a $100 piece of equipment lasting five years would have an annual
value of $20). A positive interest rate will increase the annual value of
the capital equipment. There is controversy over the appropriate interest
rate to use (see Feldstein, 1964 or Marglin, 1967) but a reasonable
approach is to use the average real rate of return in the economy (the

rate of growth of the economy adjusted for inflation). The justification
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of using any interest rate at all is that it will repres2ant the opportunity
cost of commiting financial capital to a particular project and foregoing
alternative investments. Using an annualization factor one can obtain an
estimate of the total cost (the monetary value of all resources) of an
entire health care system, or portions of it. One would add the recurrent
costs in a particular year to the annualized value of facilities and
equipment available for use.

One other concept used in many reports of system costs is average
cost. Average cost is simply total cost divided by some specific direct
output of interest such as, number of patients or number of students. Most
reports of costs of medical systems do not contain significantly more
detail than annual budgets for capital and recurrent costs or an average
cost figure for treatment. We discuss some of these reports below. It
s important to not2 that an average cost figure helps to place alternative
decisions on a more comparable basis. Total cost figures do not indicate
the relative capacity of systems. Therefore, it is possible that the more
expensive system serves fewer patients.

One other important cost methodology that will be useful in comparing
costs is the discounted value method. This technique is especially useful
in choosing between alternatives in terms of cost-effectiveness and cost-
benefit analysis and is also applicable if, for example, one took the
restricted view of comparing alternative streams of expenses. The main
reason for using a discounted value method is that costs (or effects or
benefits) may be realized in different years. A relevant example would be
choosing between preventive and curative health care strategies. Preventive
treatment costs will be incurred in the present and curative treatment
costs in the future. As a simple example, suppose one had a choice between
two systems for a given population for a five year period, wherein
preventive treatment would cost $1,000,000 during the first year only
(e.g. 1978) and assuming 100 percent coverage there would be no curative
costs incurred in future years. This preventive system could be inoculation
of the entire population or a health education program that creates an
immediate change (an unlikely occurrence) in a health practice. Suppose
the alternative is a curative treatment system that is expected to cost
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5275,000 per year for years 2,3,4, and 5 (i.e. 1979, 1980, 1981 and 1982).
[f one simply acded costs the curative system would have a total cost
over a four year period of $1,100,000 and the less expensive preventive
system would be chosen. However, simply adding costs from different
years of the project does not give one an accurate picture of costs as
one has not accounted for the opportunity cost of invested capital. This
opportunity cost is incorporated into the analysis by realizing that it is
preferable to delay expenditures to the future and that expenditures in
the future have a lower value than expenditures in the present. To
calculate the discounted value of the stream of expenditures for a
specific project one multiplies each expenditure by a present value fact,
PV (r,n), given by:

5.3 = —1
( ) PV (r,n) (17r) n-K

where r is an interest rate,
n is the year of the project, and
k is the initial year of the project;

and then sums the total of the discounted value, bv , according to:

n n
(5.4) Dv = z Ci or 2 PV;i Cj
(1+r)1~k i=k

i=k

where ¢; 1is the cost in year i .

It should be noted that in using the discounted value methods the
costs in any year of the project, c; , included the total commitment to
expenditures in that year. Capital expenses are not annualized but rather
included at full value in the year in which the equipment or facility
is first used.

In our simple preventive vs. curative treatment example above, the
discounted value of preventive treatment would remain at the original
$1,000,000 as it is expending in the initial year. However, the discounted
value of the expenditures on the curative system would become $975,000
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assuming an interest rate of five percent, and be preferable (on a cost
basis only) to the preventive system. It should be noted that this cost
comparison does not include an important indirec. cost (Cesario, Simon,
and Kinne, 1970) of treatment: the productivity loss due to absenteeism,
inefficiency, and disability. The productivity issue is discussed in
greater detail in Section V-E below.

In the remainder of this section we discuss reporti:d costs for various
health related systems and the implications of these costs. In viewing
treatment of malnutrition, Bengoa (1570) reported that one-half million
persons in 37 developing countries were hospitalized in 1968 for an
average of 90 days at $7.50 per day. Berg (1973) using similar cost
figures stated that there were 10 million children in these countries who
would require hospitalization at a total annual cost of $7 billion. Three
items should be noted in the reporting of this data. The first is that
the analysis views only hospital treatment costs of malnutrition, not other
economic losses of malnutrition. Secondly, comparable figures for
preventive treatment (basically the assurance of a nutritionally adequate -
diet) are not calculated. Given that the hospital expenses and the diet
expenses would be incurred each year, one could simply calculate the
total number of persons who could receive supplements to bring their diets
to adequate nutritioral levels for an annual expense of $7 billion.
Finally, the manner in which the cost of $7.50 per day 1is calculated is
important. Perhaps the most appropriate procedure would be to sum the
recurrent costs of the facility (personnel and basic supplies) with the
annualized value «f capital expenses (the facility and ali equipaent)
and divide by the capacity of the facility (the number of beds multiplied
by 365). This calculation would give a part of the daily cost per
in-patient. If the hospital does not operate at capacity, total cost
should be divided by expected utilization level. To either of these
average figures one should add the costs that specifically vary with
each patient such as, drugs, food, and laundering.

As discussed in a previous section, Sorkin (1976) reported the
following preventive and curative costs for three diseases:
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INOCULAT IO

Preventive Curative
Tetanus § .20 $200-%400 (Treatment)
Tuberculosis .15 $2.50 (Drugs Only)
Measles .50 $5.00  (Drugs Only)

Both cost reports are incomplete in that the inoculation costs
do not include facility expenses, and treatment other than drugs for
tuberculosis and measles are excluded. While curative procedures appear
significantly more expensive than preventive, it is necessary to realize
that curative procedures are applied only to those who contract the
disease,whereas preventive measures need to be applied to large segments
of the population. It is difficult, if not impossible, to know which
persons will become i11 and require preventive treatment. Therefore,
the average cost comparison used by Sorkin (1976) in this instance is
not appropriate. One should compare total costs for each method for an
entire segment of a population using the discounted value method.

Of additional importance to the choice of preventive and curative
measures is the potential for economies of scale in preventive measures.
If one treats diseases on an individual basis, it is possible that, in
many instances in analyzing treatment costs only, the curative method
will appear cheaper. However, if one viewed an entire set of diseases
to which a population could be subjected, it is possible that one coild
censtruct health campaigns or education programs (as in Tanzania, sce
Maliyamkono, Ishumi, Klees, and Wells, 1978) that emphasized preventive
measures for a large number of diseases. Or, alternatively, it is
possible to institute an inoculation program that simultaneously included
several diseases. The economies aof scale to these preventive measures
derive from the ability to use the same facilities, equipment, and
personnel to simultaneously affect several diseases.

As an example of a comparison of treatment costs, Bodenheimer
(1969) compared a mobile health unit with ten stationary health posts.

A mobile health unit would have an initial capital cost of $4,500, and
an annual recurrent cost of $25,000. A single health post would have
an initial capital cost of $10,000 and an annual recurrent cost of $6,000.
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Considering the lifetime of capital equipment, Badenheimer calculated
that ten health posts would be three times as expensive as one mobile
unit but have four times the utilization. This is an example of an
instance in which average cost analysis would be useful.

The need to consider effectiveness measures at a minimum is evident
in several cost analyses. For example, Sorkin's (1970) comparative cost
analysis of medical care training in Tanzania indicated the following:

Pretraining Training
Medical Officer 6 yrs. @ $220/yr 5 yrs. @ $3400/yr
Medical Assistant 4 yrs. @ $220/yr 3 yrs. @ $ 500/yr
Rural Medical Aide None 3 yrs. @ $ 400/yr

It is apparent that on a simple cost basis one could train far more
rural medical aides than medical officers for the same expenditure in
a shorter amount of time. With more aides available, it is also quite
evident that more persons could be served. However, without any know-
ledge of health status changes, it is not possible to choose among the
types of medical training.

Similarly, Sorkin's (1976) comparison of one regional hospital
with 15 rural health centers showed inpatient utilizations 1.7 times
higher for the rural health centers and outpatient utilization 2.5 times
higher. As capital and recurrent costs were the same for both alternatives,
and assuming the same lifetime for capital expenses in both systems, the
average cost per patient (inpatient, outpatient, or a weighted average of
the two) will be lower foi the rural health centers. On a cost basis
alone one would choose the rural health centers. However, without knowing
the effects of the treatments, it is not possible to cnoose.

The same average cost problem for different health care facilities
is evident in Segall (1972). His data is reported in Table V-1. While
the pattern of average costs is apparent, it is unclear what the effects
of the different treatments are.
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Table V-1

HEALTH FACILITY TREAfMENT COSTS

Type Cost of Treatment Per Case
Fac?fity Tanzania Kenya
National Hospitals $77.20 $54.40
Regional Hospitals 33.80 ¢5.00
District Hospitals 25.30 12.35
Health Centers 0.73 0.58
Dispensaries 0.33 0.30

Source: Segall (1972)
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D. Cost-effectiveness Analysis

The calculation of costs provides an important and necessary
component of the criteria economics uses to choose among alternative
investments. However, costs alone are not sufficient. An estimate of
the effectiveness or benefits of the programs must be made. Health
programs are directed toward changing the health status of populations.
Leslie (1978a) gives four measures of health status: mortality,
morbidity, anthropometry (size and weight measurements), and binchemical
test analysis. An additional impu:tant statistic would be nutritional
standards in terms of protein, calories, and vitamins. The most
readily available statistics are mortality and morbidity for the entire
population. However, it is more important to obtain these statistics
and the nutrition level on a disaggregated basis according to demographic
variables such as age, sex, region of country and income. A disaggregation
will help to indicate where the programs need to be directed.

In analyzing the effectiveness of education systems, one can conceive
of two stages of effeclLiveness measures. The first stage is the one
frequently analyzed by educators: knowledge and attitude change. The
second stage would be behavior and associated health status changes
resulting from the knowledge or attitude changes. Measurements of
knowledge and attitude are perhaps the most easily measurable through
testing of program participants. However, a program that appears cost-
effective from the viewpoint of knowledge change may not necessarily
result in significant behavioral changes.

There are two ways to view the impact of such an education
program: 1) the program was not a success and not cost-effective because
little or no behavior changes resulted or 2) knowledge change is one

aspect of the social system and education is not sufficient for solving
this social problem. From this latter perspective it would be impossible

to judge the efficiency of the educational program without considering
aspects of the social system that may promote or deter the behavior
desired. For example, an education program may be very successful in
transmitting knowledge regarding nutrition but if no resources are
available to allow changes in nutrition to take place the education
program will be a failure.
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As an example of this disaggrenated policy approach, Reutlinger and
Selowsky (1976) analyzeq the cost-effectiveness of several alternative
programs to induce changes in nutrition levels. The four programs they
analyzed from the viewpoint of cost-effectiveness were:

1) a general food price subsidy;

2) a food price subsidy for specific foods;

3) a food stamp program and

4) an income transfer.

Cost-effectiveness was based upon the program cost to increase nutritive
values of diets. On this basis they felt that alternative 3 would be

the most cost-effective, as food stamps could only be used by a given
group of people for specified foods. The other three alternative were
judged as not being specific enough and being dependent upon the income
and price elasticities for nutritious food of the target population.
Income and price elasticities, which economists use to summarize demand
relationships, are important as each of the program result in a reduction
in price or an increase in income for the target groups. These price or
income changes induce people to buy more nutritive foods to different
extents, and the one that gives the greatest effect for a given cost,
food stamps according to this study, is considered the most cost-effective.

One problem with all of these alternatives is that there is no
concurrent education program that, through the teaching of nutrition,
could change the populations' preferences for nutritious food. The

-cost-effectiveness of a program combining health education with one of the
Rautlinger and Selowsky suggestions may thus be higher than that of
either program implemented independently . In an analysis of 96
experiments in family planning, Cuca and Pierce (1978) reported that
fertility rate was used as the dependent variable in many instances.
However, they reported that in many other cases a proxy variable, measuring
knowledge, attitudes, or acceptance, was used. It is clear that unless
these direct program impacts are translated into behavioral changes the
program will not achieve its goals. In a manner similar to Reutlinger
and Selowsky (1976) they also analyzed the effacts of economic incentive
programs not related to education programs, ‘ncluding incentive payments
for using birth control, deferred payments based on the number of birth

or time without pregnancy, and payment for ‘voluntary' sterilization. A
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cost-effectiveness measure would be a lowering of birth rates compared
to “he costs of the resources used by the program. However, as Cuca
and Pierce mentioned, all of the Programs raise ethizal questions and
the cost-effectiveness question may be the least important criterion
for choosing such a program.~

In other analyses of cost-effectiveness, Klarman, Francis, and
Rosenthal (1968) analyzed the costs of a variety of treatments for
chronic renal disease in terms of the costs of the program and 1ife-
expectancy of the patient. The basic costs in treatment are a one-time
kidney transplant (with a repeat operation in failures) or a continuing
Program of blood transfusion and drugs. While the quality of life is
better for the transplant patients, they based their analysis on cost
differences only for a specified 1ife span. As the transplant method
is basically a one-time expense and the other is a continuing expense
1t was necessary to compare the cost-effectiveness of the alternatives
using the discounted value method.

The technique Klarman, et al used for cost-effectiveness analysis
is a common one — hold the effectiveness levels of the alternatives
constant and compare the relative costs of each choosing that alternative
that is the least expensive. This type of choice is illustrated
in Figure V-3 in the manner it is viewed by economists. For simplicity
it is assumed that each alternative uses the same two inputs (e.g. personnel
and equipment), but in different combinations, to produce the same output
levels. Curve 0 in the diagram is an isoquant, the locus of input combi-
nations for a given output level. Curves B; and By are alternative fixed
budget Tevels. They are drawn as straight lines to indicate fixed prices
for the inputs regardless of the amount purchased. The isoquant is curved
to represent, the economist's belief in diminishing marginal productivity
of inputs, i.e. as more of a given input is used, holding other inputs
constant, the contribution to additional output decreases. Alternatives
1 and 2 are both in the set of feasible efficient alternatives that yield
a fixed output level (e.g. a given patient 1ife expectancy, as in Klarman,
et.al.,1978). Alternative 1 is chosen because it is the Teast expensive,
illustrated as being in the Towest budget 1ine possible to achieve the
effectiveness level specified.
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An alternative cost-effectiveness approach is represented
in Figure V-4. In this instance the alternative that reaches the highest
effectiveness level for a given budget is chosen. Economists think of
this situation in terms of there being an infinite combination of
different input and output levels, represented by an infinite number of
isoquants, with 0, through 04 just illustrating a few. The most cost-
effective decision, given that you will be spending a fixed budget B, is
to buy that combination of resources that gives you the highest output,
represented by the highest isoquant possible to reach--output 04,
alternative 4. Alternative 1 (i.e., any point under the budget Tine B)
uses less than the budget allocated, and thus produces less output.
Alternative 2 uses up the budget, but gives less output than alternative
4 (producing O3 instead of 0g). Finally, Alternative 3, although also
producing output 0g, is not feasible since it requires more than the
fixed budget (as does any input combination above the budget Tine B).

It is frequently the case, however, that practical political
propositions for alternative systems will be projected to have different
costs as well as effects. That is, instead of the economic choice model
above which assumes that there are an infinite number of input combinations
for producing any output possible, in reality only a limited number of
alternatives are considered. When one has only a limited set of alterna-
tives, decision-makers might think that they should pick the alternative
witn the lowest cost-effectiveness ratio. For example, suppose alternative
A decreases infant mortality 20 percent at a cost of $1,000,000 and
alternative B decreases mortality 10 percent at a cost of $300,000. It is
clear that alternative B has a more favorable cost-effectiveness ratio
($30,000/percent decrease vs. $50,000/percent decrease). However, if
alternative B is not repeatable, i.e., the program cannot be implemented
twice to receive a decrease of 20 percent for $600,000 it is not clear
that one would not prefer to have a greater decrease in infant mortality,
even though the cost for the second 10 percent decrease is more than double
that for the first 10 percent decrezse. It is apparent that once this
situation arises cost-effectiveness no Tonger offers a clear selection
criterion.

An additional problem occurs in cost-effectiveness analysis when there
is more than one effectiveness measure. In 211 of the analyses above, a

single measure was implied. Once a program can affect more than one
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relevant ouptput measure, as is usually the case, one needs 3 means of
indexing the measures to derive a quantitative criterion for choosing
among the alternatives. The index would be some weighted average of the
relevant outputs, wherein the weights would be subjectively determined
by the decision-makers. As determining and agreeing upon such weights
is difficult, economists facor cost-benefit analysis, in which one
attempts to convert the health status changes to economic changes, as
measured by the theoretical objectivity of the price system.

E.  Cost-benefit Analysis

Most economists argue that any evaluation is incomplete if an
attempt is not made to examine resources used and outcomes attained in
terms of their monetary value (for a contrary view, see Duckham, Jones,
and Roberts, 1976; they suggested using energy to measure inputs and
outputs in the food cycle as energy has a longer lasting value than
money). Economic theory argues that cost, effectiveness, or cost-
effectiveness analyses alone provide only very limited infor..tion needed
for societal decisions among alternatives.

If costs and benefits can be expressed in monetary terms, economists
then use several alternative summary quantitative measures to depict thé
benefit-cost value of each alternative. Three measures are most common,
all based on the discounted value method of summarizing money values over-
time, as explained in Section ¢ above. The first method is to use a
constant interest rate and choose that alternative with the highest ratio
of discounted benefits to discounted costs as given by:

n B n
(5.5) Benefit-Cost Ratio= Z 1 2 v, B;

i=k  (1eryivk i=k

id or 41

2 Ci 2 PV; C;

i=k  (1+r)*7K 1=k

where B; 1is the benefit in year i and
C; 1is the cost in year i
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Secondly, one can subtract the present value of the costs from the
present value of the benefits (i.e., the numerator minus the denominator
in Equation 5.4) to yield the net present value of each alternative.
Third, one may use an internal rate of return analysis by setting the
benefit-cost ratio in Eq. 5.4 equal to one and solving for the interest
rate, r. In that case, one chooses the alternative with the highest
race of return.

Although all three may yield slightly different results under
different circumstances (see Cohn, 1976), in all cases one is trying
to allocate scarce resources, indexed according to market prices, to
produce the highest economic returns. The predominant economic benefit
postulated to result from health programs occurs via «moroved job per-
formance of those working (reduced curative medical expenses is also
important). The validity of cost-benefit analysis is based on an
important premise of competitive markets: persons are paid a wage
equivalent to the value of their marginal product. This premise is
based on all the assumptions of competitive markets in general, and most
specifically depends on the employer's profit motivation. Profit
maximizing producers will continue to hire workers until the wage paid
to the Tast employee is equated with the additional output he/she
contributes, multiplied by the price of that output. If wages are
determined in competitive markets, the wages paid to employees of
similar capabilities will be equal. In this situation, economists
examine the earnings of persons with different health levels, or
directly examine the productivity of these persons multiplied by their
output market pri~es, in order to determine the economic benefits of
hcalth programs.

If one used only this cost-benefit approach for health decision-
making criteria, one would Tikely derive optimal Tevels of malnutrition
or disease incidence. These "optimal" levels would be the point at
which the rate of return of further programs to reduce malnutrition
would be less than that return that could be earned elsewhere in the
economy. Furthermore, given a choice among the recipients of
alternative medical programs, the tendency will be for higher benefits
(at equivalent costs, especially in curative programs for the same
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disease) to occur in treating wealthier groups. There are relatively
low economic benefits to treating the unemployed, given this "wage
equals social value" approach. However, economists argue, cost-benefit
analysis is only supposed to give one an idea of which investment is
more efficient, not more equitable. It is typicallyclaimed that the
value of the technique is to give explicit quantification of the benefit
or losses in social efficiency from public decisions. This efficiency
result in cost-benefit analysis is predicated on the existence of com-
petitive markets for all inputs and all outputs.

The questions above as to the health status implications associated
with using economic analysis for decision-making cause problems even
when the assumptions of economic analysis hold. However, when markets
are not perfectly competitive, prices do not represent social value.
Economists sometimes attempt to estimate the true social cost (called
"shadow price") of a system's inputs and outputs, and still use cost-
benefit analysis to determine efficiency. However, equity issues remain
a critical problem. For example, economists have viewed the American
Medical Association in the U.S. as an organization that in effect restricts
the supply of medical personnel, yielding higher incomes for those allowed
into the medical profession and higher costs for curative services than
would be found in a competitive system. Even if "true" competitive
market prices could be estimated to evaluate a particular health program,
the actual prices paid doctors and for services would result in doctors
receiving more than their marginal product; in effect, this is a transfer
of wealth from patients to doctors over and above what their services are
"worth." Again, economic analysis generally ignores such equity considera-
tions, arguing that they can be treated separately, if greater equity is
considered socially desirable, through a governmental wealth redistribu-
tion mechanism. - By doing this, economists attempt to isolate their
market criterion of efficiency as a relatively objective one that does
not depend on the more subjective assessment by public sectcr decision
makers of the society's preferences for equality. Unfortunately for this
way of thinking, few if any economies operate according to the assump-
tions of the perfectly competitive system, and therefore, even within its
own terms, cost-benefit analysis will not provide an accurate guide to

social efficiency.
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Given the problems above, miny might state that the application of
cost-benefit analysis to health evaluation is inequitable at best, and
perhaps in many ways, inhumane. However, some economists would Tikely
respond that without looking at hard questions of the monetary costs and
benefits of a health program, alternative social investments may be
selected which would appear to be a bettar use of society's scarce resources.

[f decisionmakers wish to argue that considerations of humanity and equity
demand a certain minimal worldwide level of health and nutrition regard-

less of the economic consequences of this investment, cost-effectiveness
analysis may be sufficient for their purposes. However, most economists
would assert that it is worthwhile for decisionmakers to consider economic
benefits as well, despite its inadequacies, and in the remainder of this
section we focus on those health and nutrition related factors that
economists usually examine when studying productivity. We will defer
our discussion of the relationship of these factors to economic growth
until Section VI. A discussion of the empirical methods (and their
prcblems) that economists use to establish the causal impact of a factor
or set of factors, which is necessary to all of this analysis, will be
undertaken in Section VIII.

Productivity change may be thought of as related to health in two
ways: through direct effects, i.e., healthier workers will have lower
avsenteeism, higher on-the-job capabilities, and live longer (to produce
more); and through indirect effects, i.e., healthier persons will have
the capacity to learn more and become better educated, and better educated
people can produce more. A model of the relationship of nutrition to
productivity was provided by Cesario, Simon, and Kinne (1970). This
model, showing the direct and indirect effects, is adapted in schematic
form in Figure V-5.

Several studies have demonstrated the direct connection between
health and nutrition status and productivity of workers. Many of the
studies analyzed gave different diets to groups of workers to test their
productivity in physical labor. Studies in which diets were altered
for workers engaged in mental tasks were not available, although there
are considerable numbers of studies linking nutrition in early childhood
to brain development (see, for example, Sagan, 1977; Cravioto and Robles,
1965; Cravioto and MeLicardie, 1968; Monckeberg, 1968; Childers, 1969;
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Coursin, 1963, and Stocn and Smythe, 1968).

Malenbaum {197C) reported that agricultural output was related to
health. In nis study, he determined the effects of agricultural labor,
commercial fertilizer, infant mortality, physician-population ratio,
and illiteracy on agricultural output using linear regression analysis.
He found that the two health related variables explained 79 percent of
the variance in agricultural output. However, as Weisbrod, Andreans,
Baldwin, Epstein, and Kelley (1971) remarked, Malenbaum used inadequate
health input and output measures, with little theory to support his
particular empirical methods, and thus the validity and generality of
nis resulls are suspect.

In studies of nutrition, Lele (1975) reported on a study discussed
by Kraut and Miller (1946) conducted in Nazi Germany in which the raising
of the caloric consumption of 20 workmen increased the dumping of materials
from 1.5 tons per hour to 2.2 tons per hour. The original calorie consump-
tion of these indivicuals had been 2500 calories per day, and it was in-
creased by 500 calories. Florencis and Evenson (unpublished) reported
on an experiment that removed food from 32 male “volunteers." They
were placed on a six-month semi-starvation diet. Those with a 15 percent
weight Toss had a 50 percent productivity decrease and a 30 percent
decrease in ability to perform prolonged work. Those with a 50 percent
weight loss experienced decreases of 90 percent and 80 percent, respec-
tively. Florencis and Evenson also reported that the volunteers lacked
self-discipline and tended to be nervous and lethargic. Winslow (1951)
reported that an improvement in work productivity was experienced in
building the Pan-Am highway when improving diets resulted in a tripling
of paving. Correa (1968) reported that the working capacity of the
labor force in India and E1 Salvador was only 50 percent of the normal
level. Comparing developed with developing countries, he felt that it
was reasonable to assume that nutrition would increase prcductivity.

In studies of the relationship of disease to productivity, Basta
and Churchill (1974) reported a 20 percent increase in productivity when
workers with anemia were given elemental iron at a cost of $0.13 per
person per day. As hookworm affects 600 million persons a year and is
a major cause of anemia, they felt that preventive measures to eliminate
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hookworms could be more beneficial than treating the symptoms of anemia.
Gilbert and Jones (1976) also analyzed the relationship between hookworm,
poor diet, and anemia and work productivity. They felt that long range
cost-benefit analysis indicated higher income from overall programs,
including iron pills, building of latrines, wearing shoes, nutrition
education, and anti-hookworm pills. Winslow (1951) reported that malaria
resulted in an absenteeism of 25 percent in the Philippines. When attempts
made to eliminate malaria reduced the absenteeism to two to four percent,
productivity increased and there was a need for 25 percent fewer workers.
This situation could result in tremendous unemployment problems if the
economy was not structured to absorb persons in alternative occupations.
In a similar study of the eventual problematic impacts of disease reduc-
tion, Malenbaum {1973) reported that an increase in unemployment occurred
when a United Nations program in Mexico reduced lead intoxication of
pottery workers and improved their health leading to expanded output.

Faroog (1964) analyzed several studies of schistosomiasis
and reported a productivity decrease of 35 percent for infected workers.
Foster (1967) reported no productivity decrease on an East African sugar
Cane estate for workers suffering schistosomiasis. However, according
to most accounts, schistosomiasis is a particularly debilitating disease
affecting 200 million persons throughout the world (Chang, 1971), and
the major need is for preventive programs.

The types of analyses of a direct connection between health and
nutrition and productivity are all concerned with the economic impact of
working adults. In order for one to use cost-benefit analysis to justify
investments in health, more complicated models are needed to link the
indirect health and nutrition inputs to productivity. These indirect
models are especially important to evaluating investments in infant,
child, and mother's nutrition and health.

A model for linking the nutrition of children to the productivity
‘of adults was reported in Selowsky (1971) and Selowsky and Taylor (1971).
The basic model may be summarized as a series of four equations, as
follows:
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1) Earning = f(schooling, adult ability, SES)
2) Schooling = f(initial ability, SES)

3) Adult Ability = f(initial ability, SES, schooling)
4) Initial Ability = r(nutrition, SES)

These equations are represented in terms of a path model in Figure V-6.

Unfortunately, a cohort of individuals was not followed from infancy
to adulthood to estimate the relationships in the equations. Two differ-
ent groups were used in Chile to estimate the four equations: 40 children
{for equation 1) and 90 construction workers, 30 employed and 60 unemployed
(for equations 2, 3, 4). Using weight as a proxy for nutrition, they
reported an association between IQ and weight. From the analysis of
construction workers, they found a positive relationship between initial
IQ and adult IQ, and between adult IQ and 2arnings. Interestingly, the
employed construction workers had less schooling that the unemployed.

By calculating the impacts of weight on initial IQ, initial IQ on adult
IQ, and adult IQ on earnings they were able to calculate an increase in
earnings for an increase in weight. Assuming that the weight deficienci=s
could be compensated for in the first two years of the child's life, they
caiculated a rate of return of 20 percent to the milk program (Sorkin,
1974, reported a similar rate of return for primary education in Chile).
The rate of return was calculated by an internal rate of return procedure
where the discounted benefits of additional earnings from age 15 to 45
were compared with the discounted costs of the milk for the child until
age 2.

The types of analysis suggested by Selowsky and Taylor is probably
the best one could hope for from a cost-tenefit approach. Yet, there are
many faults with the analysis, as we shall discuss. Sorkin (1976)
suggested that the rate of return was underestimated as several benefits
were excluded from the analysis, including: (1) increased earnings cne
normally expects from schooling (their data would have indicated a de-
crease); (2) savings in medical costs due to a reduction of illness;
and (3) general income increases to the poor because of a potential
change in income distribution. However, one could argue that there
are several reasons for an overestimate of benefits.\ First, there is
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considerable controversy over the validity of IQ testing. Jensen (1969)
argued that IQ was mostly hereditary. Bowles and Gintis (1973) argued
that IQ was a function of social class. If either of these factors are
substantially correct, IQ may not be a good measure to help one under-
stand the relationship between nutrition and brain development. This
relationship, as we have reported, has been substantiated by several
studies of children in their early years. Additionally, brain develop-
ment is more related to protein consumption than calorie consumption.
Therefore, the relationship between body weight and IQ is highly question-
able as a surrogate for the relationship between protein deficiency and
intellectual capacity.

Furthermore, it is questionable whether the size of the differences
observed in IQ has as much of an impact on earnings as unmeasured worker
characteristics. There is considerable controversy regarding whether
education has an effect on earnings. The considerable controversy existing
over this subject may be extended to IQ. Several economists, e.qg.,
Schultz (1961, 1963) and Becker (1964) have reported direct relationships
between education and additional earnings. However, others (e.g., Gintis,
1971) have argued that the relationship between education and earnings
does not reflect on the intrinsic value of education or a person's ability
to learn, but rather on a person's ability to operate according to the
rules of the school structure (e.g., promptness and responsiveness to
authoritarian, hierarchical power structures). It is the process of
schooling rather than the content that prepares individuals for their
place in the work world. Alternatively, schooling structure and content
may not teach anything of value, but simply <erve as a "screening"
selection mechanism, as some economists have suggested (e.g., see Arrow,
1973, Spence, 1973). This screening mechanism may be associated with
IQ. Therefore, even though IQ is associated with earnings, it may not
be possible to improve earnings by raising IQ.

Another problem with the analysis of Selowsky and Taylor (1971) is
that they considered as costs only the price of the milk. Costs to
administer the program and distribute the milk were ignored. Additionally,
it would be necessary to ensure that the free milk is not used by families
as a substitute for purchased food, thus resulting in no improvement in

-83-



the child's health. Therefore, a health education program in conjunction
with the free milk program couid be crucial to ensure its success. The
costs of such a health education program would have to be included in the
cost-benerit analysis.

Finally, and perhaps the most fundamental problem of any long term
rate of return analysis for employment, is the marginality of the analysis.
A rate of return analysis is only accurate (if it is accurate at all) for
the next person emnlcyed (the individual at the margin). Increasing the
labcr force by one person or increasing the health of one laborer would
have little impact on the wages paid to laborers. However, massive
changes, such as a free milk program to all children, may have no effect
or even a detrim2ntal impact on individual earnings as the labor mariet
would be flooded with more capable, healthier workers; rather than respond
with higher wages to all, employ2rs might respond by raising the qualifica-
tions required for additional income or by lowering wages. Similar prob-
Tems hold for rate of return analysis of education. A country may choose
a large investment in secondary education, for example, based upon the
higher wages earned by persons with secondary education in the current
labor market. However, when secondary education is implemented on a
large scale, it is found that employment formerly available to persons
with secondary employment now requires a college diploma. The country
may then find that the investment in education has increased the educa-
tion level of the unemployed, as happened in India (Biaug, Layard, and
Woodhali, 1969).

Given the data problems of a long-term rate of return study and
the questionable validity of such a model, the analysis pursued by
Selowsky and Taylor (1971) is the best one could hope to accomplish,
and even this has very serious problems, as we have seen. One motivation
for attempting this type of mathematical analysis of a process, suci. as
relating infant nutrition to lifetime employment, is the alleged desire
by planners for quantification. Cesaris, Simon, and Kinne (1970), Be:q
(1973), and David and Omran (1974), among others, felt that plai u:vs
would tend to choose those projects f:r which a detailed quantification
of benefits and costs was available. Without this analysis, it is felt
that infant nutrition would tend to he ignored. It does not s -
sensible to have programs that should satisfy basic soc’:tal priorities
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rejected due to lack of quantification when such quantification leads
analysts to resort to statistical sleight of hand to apply theory to
inadequate data (Selowsky and Taylor, 1971).

Perhaps the simplest cost-benefit approach to apply (given a
willingness to accept monetary values as a valid measure of social costs
and benefits) is with any study of nutrition or health in which the
benefits are a savings of other medical costs, or an immediate increase
in days worked. For example, Sorkin (1976) claimed that Selowsky and
Taylor had underestimated benefits by igncring the immediate benefits
of reduced treatment costs for children if improved nutrition decreased
disease incidence.

A similar approach was reported for a cost-benefit study of the
'barefoot' doctors in China (Sorkin, 1976). The barefoot doctors are
agricultural persons with some medical training who have a primary
responsibility to health education and preventive medicine (Smith, 1974).
These persons receive a wage of $120 per year, equivalent to a typical
peasant wage (Seidel,1972). Benefits of the barefoot doctor system
included: 1) reductions in work days lost due to illness and
2) reductions in traveling time to obtain service when health assistance
was not immediately available. The costs of the system including:

1) provision and receiving the training and 2) provision and receiving
the service. In all cases the time of all participants in the process,
patients, barefoot doctors (in training and dispensing service), and
trainers is included in the analysis. The benefit to cost ratios ranged
from 3:1 to 5:1 in the four provinces studies.

The quantitative techniques discussed in this chapter are replete
with problems. The most important common characteristic is that the air
of objectivity given to the analysis through detailed numerical manipu-
lation has 1ittle substance. The manner in which a model is formulated
and the type of data chosen for inclusion and exclusion reflect the
subjectivity of the analyst. A fundamental subjectivity reflected in
cost-benefit analysis in particular is that economically measurabie
benefits derived from the r~ice system are of primary importance. This
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philosophy is a reflecticn of an orientation toward economic growth,

with the opinion being that high growth rates lead to a social oppor-
tunity to improve the standard of living (as measured by the value of
material goods production) of all citizens. Also, theoretically, more
economic growth, in creating more incume and more employment opportunities,
should result in the ability to spend mocre and improve nutrition and
health. In the next chapter we discuss in detail some models linking
health and nutrition to GNP growth and some of the impacts of growth on
health.
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Chapter VI

HEALTH, EDUCATION, AND ECONOMIC GROWTH

A, Models of Economic Growth

Gross national product is the most commonly used measure of the
value of all goods and services produced in the economy. A growth in
gross national product (GNP) can either occur because more goods and
services are produced or because the value of those produced have
increased . According to Nader, Green, and Seligman (1976),corporate
production increases GNP in two ways, through the value of the goods
produced and the value of the resources needed to negate the effects
of pollution. Therefore, as spending to combat pollution and to give
medical care increases, the GNP increases. GNP accounts would also
include repairs for negligence and waste disposal. The reason all of
these apparently negative activities are included in GNP accounts is
that each provides employment and payment to other resource inputs.

One, therefore, has the curious situation in which a health project that
has a favorable cost-benefit ratig may reduce GNP if the major benefit
measured was a savings in medical care costs. In theory, an adequate
GNP measure should subtract the costs of many of these activities, as
inputs to the quality of life. The justification for a health project
investment that reduced medical treatment costs would be that the
savings in health care resources would allow those resources to be
utilized in other productive endeavors and GNP would be only marginally
effected (based on the theory that resources are allocated to their
'best' use and a reallocation would be to a 'second best'use),

Inflation may be a major contributory factor to growth in GNP through
increasing prices. Therefore, the attempt is made to calculate the 'real’
GNP by adjusting the 'nominal' GNP (goods and services multiplied by
current prices) by a price index. This price index is constructed for a
representative bundle of goods purchased in society by both businesses
and consumer. In calculating this price index as an adjustment mechanism
for GNP, it is implicitly assumed that all factors that effect supply and
demand for different goods will be ignored. Consumer tastes may change
due to increased advertising or changes in income, education, and health.
These taste changes lead to a shift in the market demand curve and
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consequent changes in market prices. Price changes due to these types of
changes are not inflationary and should not be used to adjust the GNP.
However, as it is difficult to attribute price changes to inflation changas
vs. market changes, the assumption is essentially that all market changes
balance and cne is left only with inflationary price -hanges for the goods
analyzed.

One other major fault with GNP accounting is that only quantities of
goods and services are included. There is no aeenunting for changes in the
quality of goods. For example, wooden desks if included as a separate
Category at all would not be further subdivided into the quality of those
items. [t is possible that over time the quality of a product declined
while its price remained constant. Hence, there would be no effect on GNP.
However, the quality of the good has declined and this quality change would
not be reflected in GNP. Additionally, and perhaps most important, the
general quality of life is not considered by GNP. Job satisfaction or the
phychological impacts of improved health are totally ignored.

The basic model used by economists is to exptain GNP in the manner of
a simple production function where the output, GNP, is a functian of two
basic inputs: labor and physical capital. There are clearly very different
types of labor and capital. However, these differences tend to be ignored in
models explaining economic growth and an attempt is made to construct an
index for each factor of production. Increases in GNP are then attributed
to increases in capital or labor, which are due to growth in the amount of
capital (through investment)and the amount of labor ( through population
growth). However, studies of economic growth in the United States by many
economists attempting to relate economic growth(changes in GNP) to changes
in labor and capital have resulted in a residual factor of growth not
explained by growth rates of labor and/or capital.

The existence of this residual factor led economists to discuss the
role of technological change, in two forms: embodied and disembodied.
Embodied technological change is an improved quality in the factor of
production: improved technology in new equipment (e.g. printed circuits
replaced vacuum tubes) and improved health and education in labor. For
example, Schultz (1960) and Denison(1962) attributed approximately 20
percent of economic growth over several decades to increased education.
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Disembodied technolugical change involves factors basically associated
with increased creativity in the management of organizations and resources.
These improved ideas for maragement may also be a reflection of increased
education,

Health enters economic growth in several ways: improved health of
employed persons leads to iicreased labor participation, improved health
leads to increased education which in turn increases economic growth, and
improved health perhaps leads to population growth and increased labor
force participation. As an example of the latter, Mushkin (1972) estimated
that the decline in mortality rates in the United States since 1900 had
increased GNF by $60 billion in 1960 due to 13 million additional workers.
She calculated that declining mortality rates since 1920, which had led
to an increase of 6 million workers, had increased GNP in 1960 by $28
billion.

The three effects of nutrition programs on productivity {and economic
growth) were explicitly accounted for by Cesario, Simon, and Kinne (1970).
The focal point of their discussion was the effect of nutrition proyrams.
One could construct similar models for health programs. In Figure VI-1
we have modified their model to include health programs and the interaction
between health and nutrition. Health and nutrition programs may include
a wide variety of different projects such as, health and nutrition
education, preventive measures, curative health facilities, agricultural
and related programs to increase food supplies, and income redistribution
or price subsidization to increase spending on nutrition and health care.

In analyzing the model one can see that there are several dimensions
along which one can analyze the cost-effectiveness of health and nutrition
programs. Measures of effectiveness include: nutrition status, morbidity,
mortality, population growth, and the various factors related to personal
improvement, education, and education effects. The simplest and most
commonly used measures for a cost-effectiveness analysis would be nutrition
status, mortality, morbidity, and population growth. Benefits could then
be measured in terms of changes in GNP as expressed through improvements
(efficiency) and increases (working days and participation) in the labor
force.

The different ways that health and nutrition programs can lead to
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changes in GNP may be easily observed in the schematic of the model.
Programs tnat lead to improvements in nutrition and decreases in mortality
ang morbidity of adults can lead to increased participation by those not
currently working and increased working days for those employed. Addition-
ally, improvements in nutrition and health of employed adults can increase
their working efficiency on the job through improvements in personal
attributes. The impacts of health and nutrition programs on the young in
terms of future GNP occurs through changes in education. Reductions in
morbidity and mortality can increase attendance and participation in educa-
tional insitutions. Additionally, through personal improvements, increases
in educational performance for those in school and an increased desire to
.-tend ard participate may occur. However, connection of education to improved
GNP is not clear, as we discussed previously. The final effects of improved
health and nutrition occur through increased population growth. Increased
population directly affects GNP through labor force participation rates and
indirectly through increased education participation rates. However, as
will be discussed in Section VI-C below, increased population growth can
have deleterious effects on GNP.

The model presented in Figure VI-1 is incomplete. Zukin (1975
included an important feedback loop from GNP increases to improved nutrition
and reduced morbidity and mortality. This important aspect of economic
growth can occur through increased income or spending on nutrition and
health programs by government agencies. Jordan (1977) called this the
traditional view of a 'trickle down' effect of improved living standards
(including health) as economic growth continued. The possibility that one
can expect rising GNP to raise health standards through increased government
spending is questioned by Kleiman (1974). He claimed that government spending
would be inefficient and, more importantly, that the reduced health spending
caused by taxation of middle and higher income groups would not be balanced
by new government spending for lower income groups. In this analysis,
distributional effects are ignored and the emphasis is placed on a market
supply-demand model that allocates resources to those with an ability to

pay.
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The proposition that health benefits will be derived from
economic 5rowtn, as represented by the missing 'feedback' Toop in
Figure VI-1, is at the neart of the divergence of views between those
who analyza the structure in wnich decisions take place and those who
analyze disaggregated policy decisions. The model presented in Figure
VI-1 is representative of the latter view.

The impression given by the model is that one neads only to
introduce a new health or nutrition program and if these programs are
successful, GNP will increase. Every link in the model involves the
influence of the societal structure and the socio-economic status of
the participants. As we have discussed in earlier parts of the paper,
the success of any health or nutrition program in terms of affecting
nutrition status, morbidity and mortality is likely contingent on
directly related concurrent programs insuring that there is an
education component, in addition to the assurance that resources will
be available. More fundamentally, however, one needs to examine the
allocation of resources to different groups and regions in the country.
The general tendency, being reversed in very few countries, is toward
expensive curative facilities. Resource availability for massive health
and nutrition programs is generally limited.

The impression that reductions in morbidity and mortality of adults
and increases in population can lead to increased labor force partici-
pation is predicated on certain assumptions regarding industrial
structures. Concentrated, large firms biased toward capital intensive
investment will not provide job openings to accomodate all new workers.
The effect of an increased labor force may be an increase in the number
of unemployed, a depression of wages given the larger number of people
competing for jobs, and little effect on GNP.

The impression that improved health and nutrition and increased
population growth will increase participation, attendance, and performance
in educational institutions is based upon the belief that educational
opportunities are available but not acted upon by individuals due to their
111 health. There are, perhaps as many social forces that will keep the
healthy child out of school in addition to the child who is i11. These
forces include: the need for additional family income, the inavailability
of education for many beyond primary school, and the irrelevancy of
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centrally contrclied urban-based curriculum for rural areas.

[f improved health is used to increase education, concurrent
commitment of resources to expanding education=! opportunities must take
place. While these improved educational opportunities may augment the
knowledge, skills, and behavior of individuals, this improvement will not
be translated into jobs if the impact o’ an expanded educated labor force
is to raise the qualification levels for existing jobs rather than
induce the creation of new jobs. Additionally, there is the possibility
that education serves as a screen for employers in associating non-
educational factors with success in schooling, differentiating among
students according to the school attended.

B. Evidence of a Positive Relationship Between Health and GNP

Despite the potential problems of the disaggregated model ignoring
the social gontext in which educational investments may take place, there
are many empirical studies indicating that GNP increases can occur through
the eradication of diseases. The impact of disease eradication can most
easily be seen in the opening of new land.

Kamarck (1976) reported on several diseases in Africa. Trypanoso-
miasis (sleeping sickness) that killed horses and cattle led to increased
~ reliance on humans for moving materials and physical labor in planting
and harvesting. Thus, the essential first step in labor-saving in
agriculture hac been ruled out. Additionaily, the existence of
trypanosomiasis has resulted in one-third of Africa being unsuitable for
cattle raising and has aggravated protein deficiency problems. This
threat of parasitic infection has also kept humans out of many fertile
land areas. Fear of onchocerciasis (river blindress) has also kept people
away from many fertile land areas. Nash (1974) discussed the benefits of
a malaria eradication project in Nepai that opened fertile valley land
areas to agricultural development. With the valley ar.as unavailable,
harder to cultivate mountain slope land was used leading to lower yiel!ds
for a given labor input.

In analyzing the growth consequences of nutrition, Correa and Cummins
(1970) investigated the contribution of increased caloric intake and
educatiocn to GNP growth for selected countries from 1950 to 1962. These
results are summarized in Table VI-1. One basic interesting trend, in

-93-



Table VI-1

CONTRIBUTION OF CALORIES CONSUMPTION AND EDUCATION TO ECONOMIC GROWTH

Country GEconomic Percgntage Percgntage
rowth Rate Contribution Contribution
(1950-1962) of Calorie Consumption of Education

Latin America
Average 5.13 4.6 5.4
Argentina 3.19 0.0 16.5
Brazil 5.43 4,2 3.3
Chile 4.20 1.2 4.8
Colombia 4.79 6.4 4.1
Ecuador 4.72 C.0 4.9
Honduras 4.52 9.1 6.5
Mexico 5.97 10.1 0.8
Peru 5.63 7.6 -
Venezuela 7.74 2.4 2.4

Europe & U.S.A.
Avercge 4.18 0.8 7.9
Belgium 3.20 0.6 13.4
Denmark 3.51 0.0 4.0
France 4,92 1.0 5.9
Germany 7.26 2.2 1.5
Italy 5.96 2.7 6.7
Netherlands 4,73 0.0 5.1
Norway 3.45 0.0 | 0.
United Kingdom 2.29 0.4 12.7
United States 3.32 0.0 14.8

Source: Correa and Cummins (1970)
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comparing Latin American countries with European countries and the
United States, is that the estimated contribution of growth to increased
calorie consumption is higher in the Latin American countries ( on
average 4.6 percent of GNP growth in Latin ‘merican countries and 0.8
of GNP growth in the developed countries) and the estimated growth
contributed by education is lower in Latin America (5.4 percent of GNP
growth compared with 7.9 percent in developed countries). The firet
finding may be thought to suppsit the argument that poor nutritional
levels have restricted growth in developing countries. Additionally,
these results indicate that improving health of children to improve
education is potentially of importance as the contribution of education
to growth (although lower than for developed countries) has a higher
affect on growth in Latin America than increased calories consumption.

Another important aspect of the relationship of health to GNP
operates through population growth. Mushkin (1962) discussed the large
increases in GNP in the United States resulting from population growth.
The model in Figure VI-1 also implies positive benefits of population
growth on GNP growth. However, as Sorkin (1976) pointed out, it is
GNP growth per capita that is important to present well being and future
growth potential. Rising GNP per capita allows new capital investment
to take place and result in further economic growth. Therefore, while
rising population may increase total GNP, the same increase in population
may hinder future economic growth through a restriction of capital
availability. Sorkin (1976) analyzed several countries to determine how
much investment would be required to maintain a constant GNP per capita.
He compared this needed demograph ¢ investment with actual capital formation
to determine the amount available for expansionary capital investment. His
analysis is reported in Table VI-2. Higher population growth rates of
developing countries (2.5 times that in the developed countries) and lower
rates of capital formation (70 percent of that in developed countries)
result in much higher proportions of capital formation required to maintain
current GNP per capita levels (42.5 percent of capital formation in
developing countries and 12.5 percent of capital formation in developed
countries).



Table VI-2

PERCENTAGE OF CAPITAL FORMATION REQUIRED TO MAINTAIN CURRENT
GNP PER CAPITA

Country b Rate of ‘Required. Ratg of Dehographic
opulation Demographic Capital Investment
arowth Investmert, rormation as a percent of
1965-1970 Percent of GNP 1966-1968 capital formation

Developing

Countries

Overall 2.4 7.2 17.4 42.5
India 2.6 7.8 16.5 47.3
Indonesia 2.9 8.7 8.8 98.9
Brazil 2.8 8.4 17.2 48.8
Bangladesh 3.0 9.0 12.3 73.2
Pakistan 3.2 9.6 14.3 67.1
Nigeria 2.5 7.5 12.3 61.0
Mexico 3.4 10.2 15.6 65.4
Developed

Countries

Overall

(non-socialist) 1.0 3.0 24,0 12.5
France 0.9 2.7 25.4 10.6
West Germany 0.6 1.8 24.3 7.4
Japan 1.1 3.3 32.9 10.0
United Kingdom 0.5 1.5 19.0 7.9
United States 1.1 3.3 16.7 19.8

Source: Sorkin (1976)
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The implication of Sorkin's analysis is that countries are better
off with reduced population growth rather than increased. While it is
apparent that diminished population growth will increase GNP per capita
the distributional effects are unclear. Much of the gain of increased
GNP per capita coulc be concentrated in a relatively small group of
society. However, the possibility for a distributed gain may be higher
with a restricted population growth than without. Weisbrod (1971) suggested
that cost-benefit analysis be utilized to reflect the effect of population
growth on GNP. While he agreed that the benefits of reduced morbidity and
mortality included increased productinn, he argued that these production
benefits should be reduced by the increased consumption of the individuals.
He viewed increased consumption as a drain on social resources that would
reduce investment opportunities. The argument that population growth
restricts new economic growth is based upon a capital investment model of
economic development. It is not at all clear that capital investment is
the most important element of growth, as models of growth include both
changes in capital and embodied technological progress in the labor force.
It is quite possible that growth based on labor intensive investments may
be more beneficial.

C. Negative Aspect of the Health-GNP Interrelationship

A major negative impact of health improvement on GNP may be the
deteriation of the quality of life through population growth. Many
authors (e.g., Ruchlin and Rogers, 1973; Sorkin, 1976; and Jordan, 1977)
have argued that a primary impact of health improvement is a reduction of
infant and adult mortality. Fewer adult deaths may have the short-term
effect of increased unemployment. Fewer infant deaths will likely result
in increased population growth, even if it is theorized that the high
birth rates in developing countries is based to a large extent on expected
infant deaths. There is 1ikely to be a lagged response to a realization
that diminished infant mortality rates are a permanent change and that
fewer births are needed. The high population growth is due to this
delayed response in reducing births. Ruchlin and Rogers (1973) felt that
economic grewth would be inhibited as the increased population growth would
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increase the dependency ratio (the ratio of non-working persons {o
working persons) and reduce the availability of savings. In fact, this
increased dependency ratio resulting from health improvements in lowering
mortality rates would potentially have negative effects in terms of
reducing health and educatica, if given budgets for health and education
must be divided by increasing numbers of people. Furthermore, they felt
that the decreased health spending per capita would eventually reduce the
productivity of labor. Therefore, although population increase would
increase GNP, the negative secondary effects could lead to a Zero or
negative change in GNP per capita. Barlow (1967), in a study of Ceylon,
supported this analysis when he stated that the halving of mortality
rates in Ceylon led to a doubled population growth that could eventually
lead to diminished GNP per capita.

There are other negative impacts of economic Jrowth on health problems.
Sorkin (1976) thought that the increased urbanization resulting from
economic growth would magnify health problems, especially in terms of
sanitation and water availability. Reutlinger and Selowsky (1976) asserted
that economic growth could diminish infant nutrition,as working mother's
would stop breastfeeding babies and a substantial portion of their incomes
would have to be allocated to infant nutrition to compensate for lost
nutrients. The decline in breastfeeding may be a major economic problem
in developing countries. Jelliffe (1977) maintained that the main cause
of the decline was urbanization, modernization, and advertising pressure
from multinational corporations to purchase substitutes. Jelliffe (1977)
discussed the publicized 'Nestle Kills Babies' case in which Nestle's won
slander charges arc nominal payment but the judge warned that Nestle's
'should carry out a fundamental reconsideration of its sales techniques in
less developed countries.... if is does not want its products to become
lTethally dangercus'. Berg (1973) and Jelliffe (1975) opined that food
substitution (for breastfeeding) would place a substantial strain on
family resources and lead to the purchase of foods that would contribute
to death, disease, and poor physical health for non-nursing infants.
Additionally, food substitution may increase population growth, since
lactation inhibits pregnancy (Buchanan, 1975).
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Economic growth can be seen to have negative health effects even in
more advanced countries. Eyer and Sterling (1977) argued that the

stress created in capitalist societies through competiticn for jobs,
unemployment, and alienation from work increased deaths and diseases

in the United States. They stated that the effects of stress were
more prevalent among the young and were more no:iceable among the

poor.
Sorkin (1976) cited severa] studies that indicated a negative effect

of economic development on growth. 3cott (1957) investigated trypanoso-
miasis in West Africa and found that disease incidence was increased in
adult males as a result of migration for work. Thus, highways Tinking
countries also provide a channel for transmission of disease. Similarly,
E1-Nagar (1958) reported that migrant workers from West Africa had brought
schistosomiasis into the Sudan.

Development projects have similarly increased disease. Apted,
et. al. (1963) reported that a dam project in Rhodesia had resulted in
the migration of an entire tribe from their fertile lands to dryer lands
where they were unable to grow traditional crops. Additionally, they lost
the protein source that they had in the fish from the lake in the dam
region. Serious malnutrition resulted from this forced move. This problem
was amplified by an outbreak of trypanosomiasis caused by the location of
a government store to distribute grain.

The spread of schistosomiasis has also been linked to development
projects and migratory labor (Hughes and Hunter, 1970; Waddy,1966; and
Lanoix, 1958). Dam and irrigation projects provide a natural environment
for snails that carry the disease. Migratory workers who come to work in
these irrigated areas may be infected and cause a spread of the disease.
It should be realized that while this irrigation has helped to increase
the number of snails which lead to infection, the problem is mostly
exacerbated because of sanitary habits or a lack of sanitary facilities
available to migrant workers.

In conclusion, population growth and certain health changes, may
hinder economic development and even Promote a reduction in the health
status of a population. Nonetheless, health programs may be expected to
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result in increases in some facets of economic growth, as has been
indicated by a variety of studies. Many health problems can be traced
to a lack of knowledge regarding appropriate sanitation methods, food
preparation methods, and nutrition. In th2 following section we turn
to specific economic considerations to be examined in chcosing among
alternative technologies that may be employed to organize and deliver
health and nutrition education services.
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Chapter VII

COMMUNICATION STRATEGIES FOR HEALTH IMPROVEMENT

A. The Role of Communications in Health

In reducing health problems in developing countries cne may adopt
long-term or short-term solutions. Long-term solutions involve attacking
the basic cause of health problems: poverty. Tihere is considerable
agreement throughout the 1iterature on health, from very diverse viewpoints,
that low income is correlated with low education and Tow health status.
Therein, lies the cycle of poverty. The Tow income levels of adults
reduces their ability to maintain higher health and education levels of
their children who mature to find themselves in low income positions.
Advocates of private ownership of capital conclude that standards of living
for the entire population improve when the economic climate is amenable
to private inve.tment and business growth. Opponents of this viewpoint
are arranged on a spectrum: from those who argue that large ccrporations,
though essential for economic growth, cannot solve all social problems and
government expenditures must be used for these problems; to those who accept
private ownership only on a small scale (as opposed to large-scale
concentrated domestic and multinational corporations), combined with
government expenditures; to those who surmise that large corporations are
an inevitable outgrowth of a system that supports private ownership and
that for meaningful global development to begin the existing capitalist
structures must be changed. While government expenditures on health are
seen in the first two viewpoints to have some effect on health status of
the population, in the latter viewpoint such reforms will, in essence,
maintain the status quo, and cannot be expected to have far reaching
effects. These reforms are mainly seen as delaying the considerable
social reorganization needed to yield significant changes in health and
other aspects of societal welfare. Such reorganization would include
reducing corporate power, which as we discussed earlier, can be viewed
as contributing to the major negative health effects resulting from the
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Pursuit of non-rutritious, cash crop agriculture and the tendency to
focus on the construction of a centralized, hierarchical, capital-
intensive, curative health system.

With regard to shorter term solutions to health problems, one in
effect accepts the structural status quo and formulates health programs
directed toward come of its more harmful symptoms. Following the model
of Figure VI-1 these health intervention strategies may have long run
tenefits in economic growth. Simple and relatively inexpensive sani-
tation and health practices can be beneficial in reducing the spread of
diseases. Given food availability, an understanding of nutritive needs
can be beneficial in reducing malnutrition and related disease. Programs
aimed at changing health, sanitation. or nutritive practice almost always
involve an education component, in addition to any related program to
ensure the availability of resources.

Given that most of these health education programs will be directed
toward adults who are no Tonger part of the formal school system and who
may be illiterate, communication technology strategies are being used with
increasing frequency to disperse health education information. Communication
technology systems have been used for a wide variety of educational purpose
throughout the world (Wells, 1976; and Schramm, 1977). The main benefits of
a communication technology are thougit to be: access to large proportions
of the population, relatively low cost, and uniformity and quality of program
content. There are also potential negative effects such as, centralization
of program content and associated control, the capital-intensive nature of
the investment, and the reliance on foreign nations for physical and human
resources for implementation and progranming. Centralized message control
may have disastrous effects when an error is made: in Nicaragua,(Cooke and
Romweber, 1977),the script when translated into Spanish had the wrong
proportion of ingredients for a curative mixture for diarrhea. Additionally,
positive information on health practices dispersed through mass media hay
tend to lend increased credence to corporate advertising of non-healthful
practices. Jelliffe (1977) blames the dominance of mass media and corporate
advertising for influencing a major decline in breastfeeding and a
consequent change to marketed products that require large portions of low
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income budgets to provide sufficient nutrition as a substitute.

McKigney (1968) also analyzed this trend toward early weaning and

concluded that it was partly a result of the economic necessity for

women to work, reinforced by exposure to 'modern' jdeas and tastes

through inappropriate advertising. This switch to corporate produced

food is often accompanied by severe malnutrition and diarrhea in children
as the powdered milk products are often overdiluted. Wnile communication
technology health education programs may accomplish tha specific learning
objectives established for them, the credibility carried-over to commercial
mass media use can have strongly negative health impacts.

B. The Evaluation of Communication Technology Systems

In choosing a communication technology system as part of a health
education strategy several factors must be considered in applying the
restricted quantitative techniques of cost, cost-effectiveness, and cost-
benefit analysis. Although the basic methodological approach to cost
analysis is unaffected, the manner in which costs are treated may differ,
under different circumstances. For example, it is unlikely that health
education programs will completely utilize the capacity of a communication
system. A radio channel that covers a region or all regions of the country
will have a nominal capacity of 24 hours, 7 days per week. However, given
audience working and sleeping hours, the practical hourly capacity for
health education programs may be reduced to only a few hours each day. Mass
media communication technology systems, such as radio and television,
usually have relatively high initial investment in equipment and facilities
for production and transmission. If the system is to be used only for
health education projects it is clear that all equipment and facility
expenses should be allocated to the health education programs. However,
when a communication system is constructed for multiple purposes or when
time on an existing station is made available for health education programs,
there are no fixed rules on cost allocation. One may allocate costs on the
basis of the time devoted to different programs or on the basis of consider-
ing the health education system to be a marginal addition to the system.

In the Tatter approach one considers the equipment and facilities to be
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sunk costs, ie.,the decision to implement the health education program has
no effect on the investment costs. One would consider only the specific
operating and maintenance costs associated with the health education system.
Costs for education systems are often reported on the basis of average
cost per stude~’  However, a health education program in a non-formal,
basically, \ .lunte y participation arrangemant, relying upon mass media is
not easily coiw. .ve to a determination of participation. The number
participating is an important element in the system. Therefore, to
calculate total costs one would need to know how many participated in order
to allocate costs to radio receivers, participant time, and radio batteries.
The cost information that is more readily available to decision makers
are total costs for facilities and equipment for production and transmission,
hourly operation costs for equipment, and hourly prroduction costs. One
would also calculate an average cost per participant based on assumptions
for average wages ( as a measure of their opportunity cost), radio batteries,
and radio receiver cost (although assuming that receivers will not be
purchased for the health education program, this latter cost is often
treated as a sunk cost and only additional maintenance is included). One
then may derive a total cost function for an instructional technology
project, such ac the one below:

TC = F + Vpplpp + VepNen + Vpllp

where 7Cc s total cost

Fis fixed cost (i.e. those costs such as administration,
that are invariant with respect to the other parameters
in the equation),
is variable cost per production hour (includes
recurrent and annualized capital costs for all facilities,
equipment, and personnel related to program production),

ph

Ven is variable cost per transmission hour (includes
recurrent and annualized capital costs for all
facilities, equipment, and personnel related to
transmitting the program from the production source to
the participants),
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vp is variable cost per participant (includes time of
participants, radio receivers, iand, in some cases,
all costs related to producing and distributing
printed materials),
Nph is the number of original programming hours,
Nep 1s the total number uf transmission hours including
repetitions, and

Np is the total number of participants (however calculated).

To the administrator deciding on whether the health education
investment should be made, equation 8.1 may be modified to reflect only
expenditures from his/her budget. From a social viewpoint, this would be
incorrect as all resources involved in the program would not be considered.
A communications technology health education program magnifies the possi-
bility of costs beiag ignored, as responsibility and participation is often
divided among ministries with different goals, such as the ministries of
health, education, and communications. Depending upon which ministry
receives ultimate responsibility for the project, the costs to the other
ministries will often be ignored.

The distinction between the perspectives of different ministries may
become more pronounced in choosing whether a health education investment
should be made. While one would infer from a discussion of cost-benefit
analysis that the appropriate social decision-makers would compare costs
and benefits for a variety of projects regardless of ministries, the
practical view is that each ministry is faced with an allocation decisions
for its own budget. Therefore, each ministry will compare an investment
in a health education communication technology project with other specific
projects within its sphere of influence. The health ministry will be
concerned with other health programs; the education ministry with other
education programs; and the communications ministry with other uses of
communication facilities (in many cases for propaganda purposes).

This potential separation among ministries also leads to a disaggregated
policy planning for the project, and most analyses (if they evaluate the
project at all) only view educational effectiveness of the program, not
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health status changes. The reason for this apparently myopic view is

that education evaluators will often assume implicitly or explicitly,

that given the most cost-effective alternative for increase in knowledge
one can expect the most favorable cost-benefit cutcome. It is assumed
that the education alternative can only effect knowledge gained, attitudes
or in some cases behavior. The relationship between these educational
outcomes and changes in health status is thought to be independent of the
particilar education alternative chosen. Furthermore, the relationship
between health status change and measurable benefits such as increased
productivity is also seen as independent of the health education alternative.
This reasoning has some degree of validity to it. If improvements in
health increase economic prosductivity, then the manner in which the health
improvement is obtained should have little bearing on the relationship
(there may be inexpensive and costly ways of accomplishing this health
improvement).

Important factors that will differentiate among health education
strategies according to ultimate cost and benefit impacts will be those
items that are not within the framework of the original set of objectives.
Such items include, in the case of communications technology, the creation
of additional credibility for commercial advertising with potentially
negative health effects, the foreign axchange problems tesulting from the
fact that most communications technology systems require imported equipment,
and a continued reliance on centralized authority and information control
that may restrict future local initiative for improvement. This latter
problem may be ameliorated somewhat by health campaigns such as Tanzania's
‘Man is Health' or 'Feod is Life' programs, in which the centrally
controiled radio system was used to instigate community and individual
projects aimed at reducing health problems and increasing food supplies.

There is an additional problem in assessing the educational cost-
effectiveness of a system. Oettinger and Zapol (1972) proposed that
education systems could be arrayed on a spectrum from a relatively
adaptable one-to-one personal contact based system to standardized mass
media that would be more formalized and less flexible. Following this
reasoning, Green (1977) concluded that the advantage of mass media was in
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its economy of scale. That is, the capability of producing some unit

of instruction and distributing it over a very large number of persors.
These economies of scale would considerably lower average costs for large
numbers of participants and may have similar average effectiveness levels
to more personalized approaches. Green (1977) asserted that individual
effectiveness would he higher with a more personalized approach but costs
would be higher.

C. Swummary of Communication Technology Projects

While eccnomists have proposed increasing use of cost-effectiveness
and cost-berefit analyses, educational projects, particularly those
involving communications technology, have tended to evaluate only educatioral
outcomes. (An analysis of «osts for several non-health related communications
technology projects in education was presented by Jamison, Klees, and Wells,
1978). Additionally, those health education projects that have analyzed
costs have used a wide variety of methods and the results are not comparable
among them. Leslie (1978b) summarized several health and nutrition education
prcgrams throughout the world. Her results are repeated in Table VII-T.
These proujects include nutrition education programs in the Philippines,
Nicaraqua, Trinidad and Tobago, Tanzania, Korea, India, Lesotho, and
Micronesia, and health education projects in Kenya, Tanzania, Senegal, Haiti,
Guatemala, and India. Of these fifteen projects, ten used radio (either
alone or in combination with printed materiils) and the remaining used film,
TV, or radio cassettes. The potential for lower averaje costs of radio
programs is evident in the fact that the radio projects had far higher
participation levels. All but one of the programs were directed toward
adults, but five of these were directed toward mothers ard pregnant women
to encourage breast feeding or health and nutrition practices for young
children. HNone of the projects measured specific health effects such as
increases in nutrition status or decreases in mortality and morbidity,
but several projects did measure behavioral changes (Leslie considered them
to be educational objectives). It is presumed that these behavioral
changes will lead to health status changes; otherwise, it would be the
objectives of the program, rather than the particular delivery system,
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that should by faulted. These behavioral changes included: 7500

mothers improving the nutritive value of weaning food in the

Philippines {Cooke and Romweber, 1977; and Zeitlan and Formacion,

1677); 17,500 mothers using a simple mixture to treat diarrhea in
children in Nicaragua (Cooke and Romwever, 1977); the construction of
vegetable garden and poultry units in Tanzania (Mahai, 1976; and Matiko,
1976); and the construction of 750,000 latrines in Tanzania (Matiko, 1976;
Hall and Dodds, 1977; Maliyamkono, Ishumi, Klees, and Wells, 1978).

In addition to the programs reported by Leslie (1978b) there has been
considerable success reported in mass media use to promote birth control.
Cuca and Pierce (1978) surveyed 96 experiments in family planning. They
found that mass media combined with field work (home visits or group
meetings) significantly increased the acceptance rate of birth control
practices. Sorkin (1976) reported similar results in that low income
families with high media exposure had 60% of the births of low income
families with lcw media exposure (although, of course, the casuality
behind this association is uncertain, as we discuss in general in Section
VIII).

The studies reported in Tabie VII-1 and those mentioned above
indicate that communications technology can increase health knowledge
and improve health practices. However, lack of consistency in cost and
evaluation methodologies and the inability to prevent 'control' groups
from Tistening to an experimental broadcasts reduces comparability among
different projects and the ability to directly assign impacts to the
technology program. These are two problems of research methodology.

More fundamental problems are discussed in Chapter VIII.
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Table VII-1

Communi;atiog"]echnolggy Projgcts fqr Hea]th

Evaluation

qnd»Nptrition tEducation

tost

$1.50
to
$2.50
per
mo ther

$0.65
to
$1.77
per
mother

Description

I . - A o L e el e e
Name of Target Health
Project Country Media |Duration Audience Hajor Message Outreach Egucational Objectivesy Objectives
Manoff Philippines] Radio {A one-year| Mothers of | Enrich weaning 50% to 75% 102 to 25% of No signi-
Intntl. campaign, | children food with oil, (approx.30,000 | mothers began ficant
Advertising October under 12 fish and mothers }heard enrichiment of effects on
Technique 1975 to mnonths vegetabies and remembered | weaning food the weight
Nutrition October the message gain of
Education 1976 children
Campaign
Manoff Ricaragua Radio A 10-uonth] Mothers of | Recipe given for Approximately Approximately 25X --
Intntl). campaign, ]| children Super Limonada 65% (70,000 of muthers gave
Advertising July 1976 | 5 years old| for home re- mothers) heard | Super Limonada
Technique to May and under hydration of and remembered for diarrhea
Nutrition 1977 children with the message
Education diarrhea
Campaign
Trinidad Trinidad Radio,|A six-week| Mothers and| Breastfeeding is 75% to 991 of ilothers with wore --
and and v, campaign pregnant preferable women recognized awareness of the
Tobago Tobago news- |in June wonen to bottle feeding | the messages campaign
Breast- paper jand July, from one or mog introduced bottle
feeding 1974 media feeding later
Campaign
Food is Tanzania Radie |A 3-month | Rural Produce and 1.5 to 3 milliony Some new vegetable --
Life and  fcampaign, | Adults consume a variety | participants in| gardens and poultry
Campaign book- }June to of foods for radio Jistening] units were begun

lets |September better health groups
1975
CARE Mass |Korea Radio [A one-year{ A1l Rorean | For good health 797 to RO% 207 could name --
Media and campaign, | adults eat foods from heard or read nutrients supplied
Nutrition Cowic |January to each of the five the messages by the five food
Education Book | December food groups groups
Campaign 1970
CARE Mass | India Films,|A ten-week] Mothers and] The diet of a six-; 250,000 people | Awareness of --
Media poster] campaign, | pregnant month old child lived in the recomnended
Nutrition bill- {April to women should include catchment area | weaning behavior
Education boards| June 1972 sulid foods of the eight increased from
Campaign and experimental 507 to 931
radlo sites

reached

reached

References

leitlan and
formacion
(1927)
Cooke and
Rosweber
{(1927)

Cooke and
Romweber
(1977)

Gueri
{1975)

Mahaf
(1975)
Matiko
(1976)

Higgins
and Montague
{1972)

Parlato
(1974)
Krishnamurthy
(1976)
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Table VII-1

(continued)

Description tvaluation
Name of Target T Health |~ 1~ -
Project Country Media] Duration} Audience Major Message Qutreach tducational) Objectived Objectives Cost References
Giving Birtl§ Xenya Radio| Weekly Rural A variety of 3 million .- .- $350 00| Hostetler
and Caring broad- adults modern child care listeners per (1976)
for Your casts practices are show/ Harrts
Children began in promoted in a $0.0001 | (1976)
fFebruary dialogue comedy per
1975 format listener
Man is Tanzania Radio | Campaign | Rural Recogrition and 1 to 2 millio] 20% of groups built -- $0.50 Batiko(1976)
licalth and during Adutts prevention participants latrines per Hall end
Campaign book- | 1973 of malaria, in radio (750,000 latrines) villayer] Dodds{1977)
lets hookworm, listening reached | Hal iyam ono,
dysentery, groups tshumi Klees
bitharizia and and Wells
tuberculosis (1978)
— | — ——— e i MK _
Social Senegal 1) Broad- Illitcrate Information about 500 wonen Recognition of - -- fougeyrollas
[ducatijon casts working the cause and regularly mosquite as cause of (1967)
of HWomen began in | class treatment of attended TV malaria increased
March, women in TVl malaria,dysentery club meetings | from 41X to 76X and
1965 clubs in and tubcrculosis twice a week use of more than 7
pakar and promotion of liters of oil per
less use of oil week decreased from
for cooking 61% to 152
Class Haiti Radio | A 12-week] 5th and 6th| Information on In 1974, there -- -- -- Hollant
d'lygiene campaign | grade physiology, were approxi- {1977)
repeated | school vacciration and mately 3,500
yearly, children popuiation growth participants
since and their from 194
1970 teachers different
localitie;
The Pila Guatemala] Audio | 3-week Homen on a | Promotion of Most womed on | Experimental planta- -~ $0.02 Colle(1977)
Conmunica- Cassetefy campaign ) coffee and | vaccinations and the plantation| tion had 92X rate per Clearinghouse
tion during rubber consumpt ion of heard the for 2nd vaccinatfions householdion Development
Project 1975 plantation | Incaparina tapes against polio and reached Yoamunication
diphtheria compared (1977)
with a 60% rate in a
control plantation
Satellite India v August Rural Preventive me 1i- -a00 villages ~|Pretest to posttest -- -- Dighe and
Instruc- 197% to adults cine through in six states ]gains of 201 to 40% Roy (1977)
tional August improved nutrition on ail health
Television 1976 and Ayurvedic quest ions
Experiment herbal home
{SITE) remedies

Source: Leslie (1378b)
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Table VII-1 (continued)

Description Evaluation
Name of Target Health
Project Country Media| Duration Audience Major Message Outreach tducational Objectives{Objectives| Cost

llaharashtra] India News- | A one- People Good quality Approximately 201 to 30% reported .- $0.04 per
State Mass papers| year with an protein should 531 (2.7 million{ changing their diet contract
Hedia and campaign income of | be part of the adults)were due to the campaign
Nutrition films | in the at least diet, especially aware of the
Education early Rs.250 per| for children campaign
Campaign 1970's month

living in

towns with

at least

25,000

population
Lesotho Lesotho Radio | A two- Rural Beans, green 102 to 30X of 501 to 701 knew why -- --
Distance and week women vegetables, and women in low- each of the foods is
Teaching comic | campaign potatoes make a lands area good for health
Centre book in Nov. balanced diet for {20,000 women)
Nutrition 1975 good health heard and
Campaign remembered the

radio spots

Yap Micronesia] Film- | Project Mothers Breastfeeding is 500 to 1,000 Breastfeeding in -- $0.02 to
Dislrict stripsj began in and more economical women clinic waiting room $0.05
Nutrition and 1975 pregnant and better for increased from 25% per
Education radio women infants than to 50T in two years target
Program spots bottle feeding woman

References

PAG
Secvetariat
(1976)

Lesotho
Distance
Teaching
Cenlre
(1976)

Rody
(1978)
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Chapter VIII

RESEARCH METHODOLOGY

Throughout this paper we have cited numerous studies that rely on
government statistics for health status and spending, and other data
manipulated in statistical models to reveal the effects of alternative
educational systems on health knowledge and/or status, of health status
on general education, of health status on productivity, and of education
on productivity. The emphasis on statistical model building among social
scientists is strong. Cesario, Simon, and Kinne (1970) rationalized this
tendency as fulfilling the need to replace informed judgement with
objective evaluation procedures. Yet many social scientists recognize the
considerable difficulties in determining causal import estimates, needed
for any evaluation. Selowsky and Taylor (1971) initiated their detailed
regression analysis of the rate of return to nutrition analysis with the
statement that they had to 'resort to statistical sleight of hand to apply
theory to inadequate data'. We have already questioned the underl; 'ng
theory used to construct statistical models. Morecever, data availability
and quantitative research techniques often lead to analyses that are.
probably neither adequate examinations of the theories that are proposed
to be examined, nor adequate bases for judging the effects of policies
and programs. In this chapter we examine four aspects of research
methodology in health: the ethics of research, general measurement problems,
specific health data measurement problems, and regression analysis, the use
of which has spread from econometrics to other social sciences.

A. Ethics of Research in Health Problems

The problem of ethics in research does not seem to enter sufficiently
into most discussions of social science research, although problems may
be as prevalent generally as in health research but less evident. Ethical
problems of investigating the impact of a new treatment method or drug
are complex. To determine if the treatment is effective one usually
establishes experimental groups who receive the treatment and control
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groups who receive none (although they may be led to believe that they
are being treated). If the treatment is effective, then one may question
the ethics of withholding general distribution, but if the treatment is
not effective it would be equally unethical to disperse it without
adequate testing. Additionally, the wide number of potential side effects
render any testing program unlikely to determine all potential negative
impacts of a treatment that appears effective in combating a disease.
There are not simple choices in investigating curative methods that would
satisfy all demands of ethics.

The problem of ethics in preventive measures and nutrition programs
appears somewhat more clearcut. Some studies to determine increased
productivity from disease treatment or nutrition increases seem blatantly
outrageous. For example, Basta and Churchill (1974) reported that
productivity improved when anemia was cured. To prove the point some
workers were not ireated. Florencis and Evenson (unpub) reported that
persons who had lost substantial amounts of weight on a semi-starvation
had substantial decreases in productivity. Kraut and Muller(1946)
reported that decreases in calories consumption lowered worker produc-
tivity in Nazy Germany. The likelihood that lower than standard
nutrition levels and infections from diseases (particularly parasitic
infections) will decrease productivity nf individuals and reduce their
ability to learn seems very high. Subsidizing social science research
and withholding food from persons to prove this point is probably
unnecessary. It is likely that the studies will reach the same general
conclusions that anyone could draw from an application of common sense
to the problem. If, on the other hand, a research study were to shiw
that malnutrition and debilitating diseases do not reduce an individual's
productivity one would have to question seriously the research techn*ques,
the data used, or the work environment. The funds invested in these
particular types of studies could perhaps be better spent on providing
food or health care.

However, it is not simply the fault of the researchers but rather a
social decision process that requires quantification of costs and benefits
to justify health investments as opposed to other social investments.

-114-



Therefore, these quantified techniques are 1ikely to continue. Their
main justification is that general scientific knowledge and our common
sense may tell us the direction of associations between health status
and economic outcomes, but in order to choose between alternative
policies and programs in a world of scarce resources, we must also

know the magnitude of the impact. Unfortunately from this perspective,
it is our belief that existing social science theories and methods

has very limited chances for accurateiy estimating this impact. In the
remainder of this chapter we discuss some of the more specific problems
with data analysis and statistical models, that support this view.

B. General Measurement Problems

There are at least four general sources of measurement prcblems
underlying most analyses: data gathering instruments, governmental
data sources, transferability of results, and isolation of effects.
Chassy, van Veen, and Young (1967) investigated the use of questionnaires
as opposed to observation in assessing food consumption patterns. They
thought that the questionnaires were highly preferable as a much larger
sample could be covered and highly trained interviewers were not required.
They based their conclusion upon the support that the questionnaire results
gave to their pre-analysis hypothesis. Nonetheless, it is quite possible
that the questionnaire technique produces less accurate results, as inter-
pretation of questions will often vary among participants. Questionnaires
and observation arz the two main data gathering instruments and both suffer
from the same potential contamination of information. That is, in field
experimentation it is often quite difficult to ensure a total separation
of individuals into control and experimental groups, thus leading to the
likelihood that either data gathering instrument will not be sufficient
for calculating the impacts of a program.

Naturally , with all data gathering instruments one is faced with the
problem of representative sampling. Virtually no evaluation investigates
an entire population. A sample is often drawn that does not meet the
strict criteria for representativeness, yet the results are still
generalized to the entire country.
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Researchers in field experiments become confronted with two separate
problems. Governmental data sources are often generalizations of
relatively representative sampling, but this data is usually generated
by many different agencies. Data may be incomplete and the assumptions
used in projections and generalizations of data by different agencies may
not be obvious and may be inconsistent.

The problem of generalizability of results is further magnified in
transferring information from one country to another. The gain to scientific
investigation occurs when the results of experiments can be generalized to
other situations. If this transfer cannot occur, a knowledge base cannot
be built upon, and there will be a continuing replication of similar
experiments. What worked in one country may not be transferable due to
cultural, political, social, and economic differences among countries
(Cesaria, Simon, and Kinne, 1970). Many times these differences will
escape foreign researchers, either because of their lack of complete
familiarity with the country or' its values, or biases built in from their
own training. Thus, health programs are often based on creating economic
incentives for individual actions, or attempts to change nutritional
standards will be based on food consumption patterns, not relevant to
the particular country.

Most field studies are conducted by implementing some data gathering
instrument before the Program occurs and at some point after the start of
the program to determine the impacts of the program. Green (1974)
described three potential problems that would result in data analysis
from observation at different points leading to questionable results. He
calls these factors the ‘sleeper' or delayed effect, the backslider effect,
and the trigger effect. These factors are summarized in Figure VIII-I.

The 'sleeper' effect occurs when a time lag occurs for people to respond
to the program. This problem can also occur when there is a delay in
knowledge transfer from participants to non-participants. The back-
slider effect occurs when there is some immediate change as a result of
the program, but reinforcement is needed to continue the program effects.
The trigger effect occurs when the program induces people to take an
action earlier than they would have. There would be an immediate effect
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of the program followed by a drop below the normal level before the
program imp]ementaiion. Udry (1972) found this latter effect in a
study of mass media advertising and birth control measures.

One can see from Figure VIII-1 that if observations are made at
02 no impact will be found if the 'sleeper' effect is operating and
a positive but shortlived impact will be found if the backslider or
trigger effect is opearating. It is clear that continuing observation
may be needed to determine the true effectiveness of the program,

Green (1977) pointed to another important observation prob1em.A
In tracing the relationship between effectiveness and spending levels,
Green thought that the possibility of a threshold spending level existed.
Spending below this level would result in no measurable effectiveness.
Spending above that level would have increasing higher effectiveness
levels (although at potentially diminishing rates).

C. Special Measurement Problems in Health Projects

Principal problems in data measurement in health projects are the
separation of effects between intervening variables and health related
variables, and appropriate measurements for health status problems.
Similar problems, of course, exist in other social science research. For
example, in measuring nutritional gains from increased food use,
researchers may find no change in general health status or work producti-
vity if food was improperly prepared or no consideration was given to
the relationship between time and frequency of meals and work activities.
Therefore, intensive programs that teach the use of new foods and ensure
their availability may appear to have failed if other factors were not
considered. Kallen (1969) echoed a familiar problem in that the alleged
association between malnutrition and intellectual development may be
more related to extraneous factors also related to malnutrition. He
stated that most studies of malnutrition and intellectual development
involved children who were hospitalized, or from lower income groups.
Hospitalization would lead to lethargy and a lack of stimulation that
would hinder intellectual development. The apathy that may exist in
children of lower income groups and restrict their development would not
be simply solved by the provision of nutritional standards.

-117-



Program
Elfects

Program

Effects

Program

Effects

L I

0;

P
0;
%]

P~ Program

02

Sleeper Effect

1+
+

O3 O4

Backslider Effect

Trigger Effect

O- Observation Point

Time

Time

Time

Fig. VIII-1—=General Data Measurement Problems (Effectiveness vs

Time) .

Source: Green (1974)

-118-



The problem of the appropriate measurement of nutritional or health
status can also cause significant problems. For example, Stine, Saratsiotis,
and Furno (1967) proposed that several physical measurements be used to
indicate the health status of children, since the correlations with health
differ among income groups. In determining nutritional status Burk and
Ezekiel (1967) discussed several methods including an estimated consumption
of food in the country and a conversion of this consumption to available
nutrition and a comparison with standard nutrition levels. However, they
mentioned several problems with this method including a difficulty in
determining nutrient content of food and the fact that the method would
ignore distribution, seasonal fluctuations, and losses due to inadequate
storage, transportation, and processing. Berg and Muscat (1971) identified
an additional problem in that the measurement technique ignores the effects
of food preparation, distribution within the family, and health problems that
reduce food absorption. As an alternative to measuring nutrition status
directly, Jay (1973) and Schuftan (unpub) suggested using a measure of house-
hold income as a proxy.

D. Statistical Models - Regression Analysis

Regression analysis is a frequently used technique to account for the
influence of intervening variables. The basic procedure is to use statistical
procedures designed to calculate the coefficients, b;'s, of the following
type of equation:

Y=b, +§ b; X;
i=1
where v is a measure of output

bo 1is a constant term

bi 1is a coefficient for input i and represents the
change in output for a unit change in the input,
and

x; s the amount of input i.

Statistical tests of significance are applied to the coefficients to
determine if in fact the input has had a non-zero effect on the output.
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The implied assumption involved in using a linear model such as equation

8.1 is that the effect of any input on the output is independent of the
quantity of the other inputs, and that each input always has the same

effect on output. The realism of this assumption is questionable. It

would imply for example, that if work productivity was the output variable
and calories consumption one of the input variables, that additional calorie
consumption would have the same effect on productivity regardless of the
amount of total calorie consumption. If 2500 calories is the required

amount for physical work, with no weight gain or weight loss, then additional
calorie consumption for individuals below the standard level will probably
result in some increase in productivity, whereas increased calorie consumption
for individuals above the standard level may lead to decreases in produc-
tivity. This diminishing productivity of increasing levels of inputs is
probably relevant for other inputs and output measures. Regression analysis
can still be used with some other (than linear) functional forms that allow
for diminishing marginal productivity. A&n oft-used model is a multiplicative
function, given by:

n
. . a
8.2 v=a, || x% = agxM %72 x5 ...

i=1

where a; is the output elasticity of input i
(the percentage increase in output for a one
percent increase in input i).

A logarithmic transformation will convert this equation to linear form for
linear regression analysis.

The functional formulation chosen is an important limitation on the
interpretation of results of regression analysis, since different formulations
will often yield different results. The multicollinearity of input variables,
the exclusion of potentially important input variables, and the use of
proxies for variables for which data gathering is difficult also create
significant difficulties for the reliability of regression analysis results.

A main multicollinearity problem in health program analysis, as in other
social science analyses, is the relationship between an individual's socio-
economic status and resources available to her/him. If one were measuring
knowledge gain from some health education program, it is not simple to
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séparate out the causal effects of the health program from those
attributable to the sucio-economic backgrounds of the individual (and

the associated structure). For example, Chernichovsky (1977) estimated
food intake as a function of income, family size, education, region of the
country and other demographic variables. All of these 'independent’
variables are probably related to each other and any effect of one of
them on food intake would not be possible to isolate with regression
analysis.

In the Selowsky and Taylor (1971) analysis of rate of return for
infant nutrition there are problems with multicollinearity of included
variables, and with excluded variables, in their four equation regression
mode!. In terms of the latter problem they estimated productivity as
a function of age, education, and IQ. Excluded variables sucn as work
experience, job classification, and socio-economic status may be as
important in explaining work productivity as the included variables.

Finally, it is often difficult to obtain data for certzin variables.
For example, Malenbaum (1970) attempted to show the relationship between
agricultural output and health. However, it would seem clear that it is
the health status of the specific individuals working in agricultural that
would be related to output. This data was apparently unavailable and
Malenbaum used physician-population ratios and infant mortality rates as
proxies for health status. As this was a study over severai countries,
the actual distribution c¢f health within a specific country would not be
measured. More importantly the purpose of regression analysis is to
establish causality between input variables and the cutput. Proxy variables
affect predictive capability. A significant rflationship between infant
mortality and agricultural output would not necessarily indicate that
reductions in infant mortality would increase agricultural output. Rather
a change in the input for which infant mertality was used as a proxy could
lead to improvements in agricultural output.

Regression analysis only establishes an association between output and
input variables. Causality between the variables (a change in an input
variable will lead to a change in the output variable) is based upon the
underlying theory used to create the model. If the theory is quastionable,
as the controversy of different explanations for the effect of health on
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economic growth would indicate, it is difficult to choose between alternative
explanations of the associations observed.

The existence of muitiple reasonable expianations of any set of
associations observed, combined with the problems of quantifying such
theories and of statistically estimating these quantified models, all
make it difficult, if not impossible, to "prove" that a particular program
has 31 particular effect. Thus, the results achieved by evaluations of the
effectiveness or benefits of alternative health (or any other) programs, may
not be very reliable, and will be subject to many differing interpretations.
Since social science theories and methods seem to be incapable of developing
clear choice criteria or measuring them, it becomes more important that
decision-makers understand the alternative arguments made and the limitations
of the empirical criteria for choice. Economic analyses can perhaps be
most useful when it identifies the specific aryuments, assumptions, and
values behind alternative ways of evaluating systems, as we hope we have
done with regard to the evaluation of health and nutritisn education policy
and program alternatives.
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