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FOREWORD 

The World Bank's World Development Report 1993: Investing in Health, the 
sixteenth in the World Development Report series, examined the interplay between 
human health, health policy and economic development. Underlying the conclusions 
of Investing in Health is a series of economic, epidemiological, demographic and 
institutional analyses. Many of these analyses present original data and 
interpretations; and most of them are lengthy and somewhat technical. In order 
to make these analyses available to the policy and scholarly community, I have 
asked the authors to publish them in a series of background papers; this is one 
paper in that series. Titles of the other background papers appear on the 
following page. Views and conclusions expressed in the background papers are 
those of the authors and do not necessarily reflect those of the World Bank group 
or the World Health Organization. 

This background document, on "The Essential Package of Health Services in 
Developing Countries", contains two papers reporting the methods, assumptions, 
data base and main substantive conclusions on the selection of the most cost
effective health interventions to control the burden of disease in developing 
countries. In designing and costing an indicative minimum package of health 
services many assumptions needed to be made on epidemiological profiles, prices, 
and cost of specific inputs, among others. These assumptions may not apply to 
specific countries or even to the same country in different times. Decision 
makers and scholars interested in the design of a national package of essential 
health services can modify the assumptions presented in this document and 
identify a package that is likely to differ from the one proposed here. 

The estimates of cost and effectiveness used in this document are largely 
derived from a recent publication by the World Bank on Disease Control Priori ties 
in Developing Countries. Background Paper 8 reproduces Chapter 1 of that book, 
which describes the methods, uses and summarizes the volume's findings in terms 
of intervention cost-effectiveness. The data published in the 1993 WDR on costs 
and effectiveness of individual interventions were the result of the first 
iteration; this background paper reports the second iteration. Specific numbers 
in this paper will, for this reason, sometimes differ from those in the WDR. 

In the work reported here, Jose-Luis Bobadilla, Peter Cowley, Philip 
Musgrove, Helen Saxenian and their many co-workers have produced an assessment 
of health intervention cost and effectiveness for those interventions that 
combine high cost-effectiveness with addressing a substantial burden of disease. 
The resulting interventions "packages" have been a particularly influential 
output of the WDR. 

Dean T. Jamison 
Staff Director 
World Development Report 1993 

October 7, 1994 
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Abstract 

A minimum package of public health and clinical interventions, 

which are highly cost-effective and deal with major sources of 

disease burden, could be provided in low-income countries for about 

$ 12 per person per year, and in middle-income countries for about 

$ 22. Properly delivered, this package could eliminate 21 to 38 

percent of the burden of premature mortality and disability in 

children under 15, and 10 to 18 percent of the burden in adults. 

The cost would exceed what governments now spend on health in the 

poorest countries but would be easily affordable in middle-income 

countries. Governments should assure that at the least, poor 

populations have access to these services. Additional public 

expenditure should then go either to extending coverage to the non

poor or to expansion beyond the minimum collection of services to 

an essential national package of health care including somewhat 

less cost-effective interventions against a larger nunilier of 

diseases and conditions. 



Introduction 

No country in the world can provide health services to meet all 

the possible needs of the population, so it is advisable to 

establish criteria for which services to provide. Two basic 

criteria are the size of the disease burden caused by a particular 

disease, injury or risk factor, and the cost-effectiveness of 

interventions to deal with it. The World Bank's 1993 World 

Development Report: Investing in Health applies these criteria to 

the design of a national package of essential health services 

(World Bank 1993) Because epidemiological profiles differ among 

countries, even at the same income level, the national package must 

be tailored to a country's circumstances. However, it should 

always include a minimum package of both public health measures and 

individual clinical services which are highly cost-effective and 

help resolve maj or health problems. Governments should assure 

universal access to its national package by financing them directly 

or, when public resources are inadequate, by promoting private 

expenditure on the clinical interventions in the package. This 

article makes a case to justify such a package. It explains what 

the minimum package contains and how the component services were 

chosen, and estimates what it would cost, how much it could improve 

health, and what it ~mplies for investment in facilities, equipment 

and personnel. The definition of a package also clarifies the 

trade-off between broader coverage of the population and 

concentration on the cost-effectiveness of interventions that 



characterizes the provision of health care, especially in poor 

countries. 

Justification For a Package 

Why is it advisable to collect various health services into a 

"package", and what does that mean? Governments could and often 

do proceed in other ways. They can simply agree to pay for, or 

guarantee to provide, any of a list of services, without 

considering possible relations between one intervention and 

another. Or they could choose not to specify outputs at all, and 

agree to pay for, or provide, a particular collection of inputs: 

medical professionals would then decide which services were 

actually provided, whether by delivering services they thought 

justified or by responding to patients' demand. The second 

approach is incompatible with maximizing value for money, or 

getting the most health gain per dollar spent, because people often 

demand services offering little health improvement and do not 

always seek those which cost less or provide greater health gain. 

Medical professionals also commonly seek to provide, and to 

generate demand for, services of questionable value. In any case, 

it is impossible to decide which inputs to finance without some 

idea of what services they are meant to provide. The first 

approach--choosing interventions but not packaging them--takes no 

account of joint costs or co-morbidity, so interventions chosen in 

this way will cost more than they should, or reach fewer people. 



The principal argument for a collection of services to be 

provided jointly is to minimize the total cost of the package by 

exploiting the shared use of inputs and reducing the cost to 

patients of obtaining services. Clustering of interventions 

improves cost -effectiveness through at least three mechanisms: 

synergism between treatment or prevention activities; joint 

production costs; and improved use of specialized resources through 

the screening of patients at the first level of care, assuring that 

a small share of high-risk cases can be recognized and referred to 

hospital. Sometimes a cluster of diseases can be treated together, 

because they share diagnostic procedures or treatment protocols, or 

even the same drugs. And sometimes services can be organized to 

reach related individuals, e.g., integration of maternal and child 

care. Thus the package becomes more than simply a list of 

interventions: properly understood, it is also a vehicle for 

orienting demand and improving referral. 

These are primarily medical reasons why services should be 

packaged, directed to increasing the health gain from a given 

collection of inputs. Other justifications for assuring a package 
\ 

of care have to do more with governments' limited capabilities to 

set priorities and to plan investment. The national package is a 

starting point, a way of assuring that the highest priority 

services are not slighted: governments that adopt it will have a 

better basis for setting other priorities and deciding what else to 

pay for in health care. It also simplifies the task of planning 

investment in buildings and equipment, in training people and in 



purchasing drugs and supplies. The minimum output of services 

defines a minimum need for inputs. And in very poor countries, 

concentration on a package rather than 

outputs makes it easier to estimate 

on individual inputs or 

the need for external 

assistance and to use donor resources well. Finally, the 

definition of an explicit package of services for government to 

finance establishes the boundary between the public and private 

sectors and may focus governments' attention on their own 

capacities and responsibilities. When this boundary is not clear, 

governments easily waste resources by trying to do too much instead 

of doing what matters most. 

Criteria For Services To Be Included 

A health package could be designed purely to deal with a 

country's principal health problems; services would then be 

included to treat problems in descending order of importance, as 

measured by the loss in Disability-Adjusted Life Years (DALYs) 

(Murray 1994). Unfortunately, the only solutions for some such 

problems may yield very small health gains or very high costs, or 

both. An alternative is to design the package on the basis of 

interventions, according to their cost-effectiveness. This is the 

ratio of the cost of providing the intervention once (where that is 

appropriate) or during a year (where treatment must be repeated) -

to the health gain (in DALYs). The lower the cost per DALY 

obtained, the more cost-effective the intervention is. 



Estimates of intervention cost-effectiveness used to design the 

package come from Jamison and others (1993). Figure 1 (In the 

Appendix) shows dollar costs and health gains from 47 

interventions: higher points represent more effective interventions 

and points farther to the right represent cheaper ones, as seen in 

Figure 1 (In the Appendix). The diagonal lines are contours of 

equal cost per DALY, decreasing away from the origin. Individual 

interventions can differ in cost from less than one dollar to more 

than $ 10,000. They can differ just as widely in health gains: an 

intervention which saves one person's life and prevents infection 

of others can gain between ten and 100 years of healthy life, 

whereas the improvement from some other interventions may amount to 

only a few hours or days of complete health. There is little 

correlation between what an intervention costs and how much 

additional health it provides: neither cost nor results alone is a 

guide to cost-effectiveness. The cost per DALY gained also varies 

greatly, by much more than the likely errors of estimation or the 

variation in cost-effectiveness from one country or epidemiological 

situation to another. It matters which services are included in a 

package, as would not be the case if the cost per healthy-life year 

gained were about the same for all services. 

However, some cost-effective interventions deal with problems 

making only small contributions to ill health because the condition 

is rare or the individual health loss from it is negligible. 

Including all such interventions would make the package very 

complicated to administer and might multiply the requirements for 



specialized, seldom used inputs, 

overtax health system capacities. 

which could raise costs and 

therefore proposes a package based 

The 

on 

World 

both 

Bank's report 

problems and 

interventions: the services included are highly cost-effective and 

deal with major threats to health (The World Bank 1993). (Cost

effective interventions against health problems, which cause large 

losses to individuals but are so rare as to produce little overall 

health loss, may belong in a larger, essential national package) . 

Content Of The Package 

In communities with moderate or high mortality, a few causes 

typically account for a large share of deaths. The interventions 

included in the minimum package address such causes and some of the 

risk factors that produce them. In 1990 an estimated 55 percent of 

the burden of disease was concentrated in children under 15 years 

old, with 660 million DALYs lost. Seventy-one percent of this loss 

is due to just ten disease conditions or clusters of diseases, as 

shown in Table 1. Except for congenital malformations, all these 

causes correspond to very cost effective interventions, at less 

than $100 per DALY. Indeed, potentially cost-effective 

interventions exist to prevent some of the congenital malformations 

of the nervous system and treat the most common congenital errors 

of metabolism, but they address only a very small fraction of the 

total burden due to this cluster of causes. Middle-income 

countries with low infant mortality would consider these 

interventions for inclusion in the national essential package. 

2 



Protein-energy malnutrition and vitamin-A deficiency can produce 

death or disability directly or through other diseases; Table 1 (In 

the Appendix) counts only the direct loss. The total loss 

attributable to these conditions is five to six cimes larger when 

their indirect effect is included. 

The burden of disease in the adult population is less 

concentrated than that of children under 15 years old: the ten main 

classes of disease and injuries account for only about 50 percent 

of the adult burden. Although most interventions to control these 

diseases are quite cost-effective, the impact is moderate because 

they prevent or treat only a small fraction of the problem. 

Overall, it is estimated that only 10 to 18 percent of the adult 

disease 

minimum 

burden could be 

package, whereas 

reduced with the interventions in the 

the interventions for children could 

reduce their bUJ:den by 21 to 28 percent. Of course, separating 

interventions for different age groups is artificial, because many 

health services such as immunization with hepatitis vaccine are 

given to children but the benefits accrue throughout life. A 

similar but more indirect case can be made for the effect of 

reducing infection in childhood on improved well-being in adult 

life (e.g., treatment of helminthic diseases improves cognitive 

abilities which in turn increases educational attainment). Mosley 

and Gray (1993) 

diseases in 

and Elo and Preston (1992) have identified many 

children that affect health in adulthood. 

Interventions applied to adults can also produce substantial 



benefits in children, as is the case with prenatal and delivery 

care and AIDS prevention programs. 

Another way of analyzing the burden of disease is by way of risk 

factors. Current understanding of the attributable risk for most 

of the important risk factors is quite limited. There is no agreed 

classification of risk factors, nor is there a standard methodology 

to avoid double counting of deaths and disabilities when comparing 

disease burdens due to different risk factors. The World 

Development Report 1993 estimated the DALYs lost to nine risk 

factors or clusters of risk factors, based on the evidence 

published in the scientific literature on the attributable risks. 

Indoor air pollution, the most important risk factor accounting for 

about 13 percent of the burden, cannot be matched with a cost-

effective intervention, making it a high research priority. The 

second, inadequate water and sanitation, explaining about 10 

percent of the burden, is matched with a well known intervention, 

but the cost-effectiveness is unfavorable, at more than $ 1000 per 

DALY. The reason for this somewhat counter-intuitive result is 

that cost-effectiveness is able to capture only the health benefits 

of interventions; water and sanitation produce substantial non-

heal th improvements in the welfare of households, and their 

provision or facilitation could be justified on those grounds (The 

World Bank 1992). Protein-energy malnutrition and vitamin-A 

deficiency together explain about 10 percent of the DALYs in 

developing countries, unsafe sex 4%, alcohol abuse 3 9,-o , excess 

fertility 2.4%, and tobacco consumption only 1%. The interventions 



available to deal with these risk factors, with the exception of 

food supplementation, are included in the minimum package because 

of their favorable cost-effectiveness. 

When diseases or risk factors change rapidly, the present burden 

of disease is not a good indicator of the priority for their 

control. Tobacco consumption and AIDS transmission through unsafe 

sex are increasing very rapidly in many developing countries; the 

priority for controlling these problems is high because in the next 

few decades the diseases caused by tobacco and AIDS will be among 

the main causes of death and disability. It is estimated that 

deaths due to tobacco consumption will increase from three million 

in 1990 to ten million in about 30 years, with most of the increase 

occurring in developing countries. Similarly AIDS is the first 

cause of death in many African cities and is likely to become a 

major cause of death in Sub-Saharan Africa, India and other Asian 

countries unless action is taken soon to prevent HIV transmission. 

Table 2 (In the Appendix) presents the health interventions 

included in the minimum package, and some basic information on 

their cost and potential effect in low- and middle-income 

countries. These scenarios were modelled with data from Sub

Saharan Africa and from Latin America and the Caribbean, 

respectively. The cost of labor and other health inputs, the 

epidemiological profile and magnitude of the burden of disease, and 

population age structure vary between the two cases. 

countries are characterized by younger populations 

mortality and fertility rates; higher incidence 

Low-income 

and higher 

of certain 



diseases; and lower labor costs. Two major contributors to the 

potential DALY gain in low-income countries are the prenatal and 

delivery care cluster and the treatment of tuberculosis, both of 

which are largely neglected. Practically all the preventive and 

some of the therapeutic activities of the package involve 

behavioral changes. Since supplying services does not necessarily 

induce acceptance by the potential beneficiaries, much of the cost 

of these activities is dedicated to information, education and 

communication (IEe). These are sometimes needed not only for the 

consumers but also for the providers of health services. 

Cost and Payment 

For low-income countries, the minimum package is estimated to 

cost about $12 per person per year. This rises to an estimated $22 

per person per year in middle-income countries. About one-third of 

the total would go for public health activities and the remaining 

two-thirds for the essential clinical services. To verify the 

robustness of the estimates, the costs of the package were 

calculated in two ways. One approach was based on the cost of 

specific activities, estimated from existing studies in many 

countries of service delivery costs by type of intervention. In 

the other approach, costs were estimated for a prototype district 

health system able to deliver the minimum package, consisting of a 

district hospital, health clinics, and outreach activities. (The 

minimum package presented in Table 2 requires about one district 

hospital bed per 1,000 population, 0.1 physicians per 1,000 

II 



population, and between two and four nurses per physician.) The 

two estimates were then compared to identify and correct errors or 

inconsistencies. Detailed cost estimates for specific countries 

must take account prevailing demographic and epidemiological 

conditions and input costs. And it is important to recognize that 

the estimates should reflect what it would cost to carry out the 

intervention effectively, not what the intervention costs at 

present. For example, a country's tuberculosis program may be 

treating only a small fraction of those with tuberculosis. The 

package should be designed not with these current program costs, 

but with the estimated costs of effectively reaching a much larger 

population. The content of the package is chosen to provide the 

greatest possible health gain for a limited expenditure, 

independently of who is to pay for it. 

Countries may choose to finance the whole package, for the whole 

population, from public resources. If they do not, there are still 

two criteria for what governments should finance. One is that 

certain services are so nearly public goods, or provide such 

substantial externalities, that private markets will provide too 

little of them. For such interventions to be available, they must 

be financed by governments. The other criterion is that 

governments have a special responsibility for the health of the 

poor, who can pay for very little health care. User fees to 

recover part of the cost from poor people would have to be very 

low; they could only be justified by assuring greater technical 

efficiency in service provision, as for example if the revenues 



were retained and used locally to guarantee supplies of drugs. The 

contribution to total operating costs would be insignificant. The 

poor also tend to suffer worse health than the non-poor, but that 

would not matter if they could pay for the corresponding care. It 

happens that the services included in the package deal with 

problems which particularly affect the poor, but no intervention is 

included simply because the corresponding problem is associated 

with poverty: it must also be cost-effective. Poverty, like public 

goods, is relevant to who pays for the package but not to what goes 

into it. 

Beyond assuring the provision of cost-effective public health 

interventions to everyone, and the access of the poor to the entire 

minimum package of services, governments face two issues about what 

health services to finance. One is what to include in an essential 

national package, which would start with the minimum package but 

could be much larger, including a variety of other services. 

Everything beyond the essential set of services is considered 

discretionary, and should be financed entirely from private sources 

(out-of-pocket or through insurance) or by way of mandated social 

insurance. Such services should not be subsidized from general 

public revenues. The other issue is how far to pay for services, 

even those in the minimum package, for the nonpoor part of the 

population. This involves the choice of where to draw the poverty 

line between the two groups, and how in practice to distinguish the 

poor from the nonpoor. For a given level of public spending, the 



more the package is targeted to the poor, the more comprehensive it 

can be. 

Most low-income countries currently need to use all their public 

expenditure on health, simply to pay for the minimum package for 

the poor. They cannot afford an essential package which includes 

much more than the minimum. And they may be unable to finance even 

the minimum package completely for the nonpoor: in low- income 

countries governments spend, on average, just $6 per person for 

health and the total health spending (both public and private) is 

about $14 per person. Funding the minimum package in these 

settings would require a combination of an increase in public 

spending for health, a reorientation of current government health 

outlays away from discretionary services, and targeting public 

spending on clinical services to the poor. 

This situation is shown on the left side of Figure 2 (In the 

Appendix): choices on the essential package and on priority for the 

poor define four combinations of a population group with a set of 

health services. The vertical axis indicates the degree of public 

subsidy, which should be equal or close to 100 percent for the 

minimum package for the poor. The subsidy should fall, perhaps 

quite sharply, as public expenditure is extended either to the 

nonpoor or to interventions outside the minimum package. This 

condition can be stated in the form of two rules for public 

expenditure: it should not pay for any services for the nonpoor 

which it does not also assure for the poor, and it should not pay 

for a less cost-effective service unless and until it has paid for 



all services which are more cost-effective. Anything else would be 

inequitable, favoring those who can afford to pay over those who 

cannot, or inefficient, favoring interventions which yield less 

value for money over those which are most justified. 

The right side of the Figure 2 shows the situation of a middle-
" 

income country, where current public spending on health averages 

about $ 62 per capita. Such countries can afford an essential 

package which goes well beyond the minimum, to cover less cost-

effective interventions that address a wider spectrum of diseases 

and injuries. The poor are a smaller share of the population, and 

resources are adequate even to subsidize less cost-effective 

services for the nonpoor. There may still be differences in the 

degree of public subsidy, but they can be smaller, or involve less 

targeting to the poor, than in low-income countries. 

Implications For Public Policy 

A government wishing to adopt an essential national health care 

package faces a number of requirements and choices: these involve 

needs for information, choices about how to deliver and pay for 

services, and questions as to how to influence decisions in the 

private sector or in sub-national levels of government. 

Data Needs For The Design Of The Package 

The analytical requirements for a rigorously designed national 

package are substantial. But several short-cuts exist that permit 

countries to design provisional packages quickly while the 



analytical data base is built up. They can develop a national 

essential package by using proxies for the data, by adopting the 

minimum package described above (perhaps with some adjustments) as 

the preliminary national package. Over the longer term, the 

package is best designed from results of a national burden of 

disease estimation and the local level analysis of the cost

effectiveness of interventions. The national burden of disease can 

be calculated over a period of months if data on morbidity and 

mortality are available. If these data are missing, indirect 

estimation can be used, or, as an interim proxy, regional disease 

burden estimates can be adjusted for a particular country (The 

World Bank 1993). Local estimates of intervention cost,s (and 

assumed effectiveness) should also be developed, at least for the 

most important healt.h interventions. This can also take months or 

years, depending on the cost data available. 

~lementation Of The Package 

Once a national package is designed, the challenge is how to 

implement it. Government budgets are not organized by disease 

intervention: allocations are made across organizations (Ministries 

of Health, affiliated foundations, governmental research 

institutions, third party insurers), across facilities (hospitals 

and health clinics), and across input categories (personnel, 

supplies, drugs, maintenance, training, transport, and the like). 

Where governments finance and provide health services, they can 

use input availability, norm setting, training, and consumer 



education to affect which services are utilized. It would be 

neither possible nor desirable for governments to supervise 

providers' day-to-day clinical decisions. But governments can 

facilitate the delivery of the package by financing the inputs 

needed (drugs, personnel, supplies, equipment). Similarly, not 

financing specialist physicians, sophisticated equipment, and drugs 

for discretionary services diminishes the likelihood that services 

outside the national package will be provided at public facilities. 

"Essential equipment lists ll can be developed to identify equipment 

needs for the essential package. Norm-setting also influences what 

is delivered. Governments usually establish norms about what types 

of services should be provided in different levels of public 

facilities. Again, including essential services and excluding 

discretionary services is important. Governments can also ensure 

that medical and nursing curricula give adequate attention to the 

national essential package. In many countries, the curriculum is 

not up-to-date regarding diagnosis and treatment of sexually 

transmitted diseases, tuberculosis treatment, and even family 

planning methods. And in-service staff training should support the 

essential package, to facilitate its delivery. Finally, 

governments can, through education campaigns, inform the public 

about the package- -about services guaranteed to be offered in 

different types of facilities, and when to seek such services. 

Public Finance And Private Provision Of The Package 

Governments can also choose to finance all or part of the 



package through private providers. Reimbursement mechanisms can be 

designed in a variety of ways, including payment according to 

diagnosis or on a per capita basis. Governments can also contract 

with nongovernmental organizations or other private groups to 

provide care to subgroups of the population. In any event, 

monitoring mechanisms will be needed to ensure that the intended 

services are provided to the target population. 

Mandating The Package 

In countries where states or municipalities are responsible for 

service delivery but funding is largely federal, the national 

government can require that lower levels of government provide at 

least those services in the national essential package, to qualify 

for federal transfers. And the cost of the package can guide per 

capita inter-governmental 

influence private as well 

resource flows. The government can 

as public finance of the national 

package, by requiring that all private insurers provide, at a 

minimum, the elements of the national package. This would in no 

way prevent insurers from providing additional, discretionary 

services, but it would ensure that the national package's highly 

cost-effective services are included in any insurance package. 

Making The Transition 

In many developing countries the existing stock of health 

facilities, equipment, and health personnel is poorly matched to 

the requirements for delivery of a national essential package. 



Many countries have too many tertiary public hospital beds and 

physicians in urban areas, while rural areas still lack health 

clinics and primary care providers. Because it may be difficult 

politically to redress this imbalance in infrastructure by closing 

large public facilities, it is critical that new physical and human 

resource investments be directed at the inputs needed to deliver 

the national package in order to correct this imbalance over time. 

And to the extent feasible, governments can improve resource 

allocation by redirecting recurrent spending toward lower-level 

facilities, which provide most of the cost-effective interventions. 

Achieving the Potential Health Gains Prom The Package 

Designing a cost-effective package that addresses major disease 

burdens, and reallocating funds for that package, does not 

guarantee success. Programs must also operate efficiently. The 

minimum package outlined in Table 3 assumes that a well-functioning 

referral system connects health outreach, health clinics and 

district hospitals. It assumes that vehicles are available to 

transport obstetric emergencies to district hospitals; that staff 

can be attracted to work in remote areas; that drugs are available 

when needed in the health system; and that operating rooms are 

available for obstetric emergencies, and are not closed because of 

a shortage of key supplies. Careful attention to technical 

efficiency is just as important as allocative efficiency to the 

successful implementation of the national essential package. 



Discussion and Conclusions 

The notion of an essential national package of health services 

presented here derives from a series of efforts over several 

decades to determine health sector priorities. The earliest 

attempts usually refer to interventions characterized by low cost 

and a low level of complexity but not to well-defined packages. 

These efforts to define priority health interventions in order to 

make more efficient use of resources include the WHO Primary Health 

Care approach (WHO 1978), the somewhat narrower Selective Primary 

Health Care proposal of Walsh and Warren (1979), directed to 

children's health and selected tropical diseases, the UNICEF 

concentration on a small number of interventions directed at 

mothers and children (Cash and Others 1987); and a World Bank 

Policy Paper on health (Golladay 1980). A more complex exercise is 

the PARO health sector planning approach (Ahumada and others 1967) , 

which starts with disease priorities and derives needs for such 

inputs as staff and facilities. 

All these recommendations or partial packages were designed from 

very incomplete information on the burden of disease, particularly 

noncommunicable diseases among adults and other health problems 

that cause disability as well as, or instead of, mortality. Partly 

in consequence, and partly because of the emphasis on children, for 

whom most of the disease burden is due to premature mortality, 

health gains were measured chiefly or exclusively by reduction in 

deaths. Data on cost-effectiveness were also limited to a few 

childhood problems and some parasitic diseases. The minimum 



package proposed here represents an advance over earlier efforts 

because it draws on information about all the major health problems 

of low- and middle-income countries and all age groups, deals with 

disability as well as mortality, and is based on both disease 

burden and cost-effectiveness rather than on such partial criteria 

as cost alone or complexity of interventions. It also provides 

guidance for expanding from a minimum collection of services to a 

larger essential package, and relates this choice to decisions 

about public finance of health care. 

One limitation on cost-effectiveness for allocating health 

resources is that many interventions significantly improve not only 

health but also income and welfare. Sometimes the health benefits 

alone justify the interventions (e.g., the education of girls). In 

other cases such as water and sanitation, the cost per DALY gained 

is high; but consumers' willingness to pay for the associated non

health benefits may allow for part of the cost to be recovered, 

lowering the public expenditure per unit of health gain. More 

generally, cost -effectiveness alone is not a justification for 

public expenditure. Public finance needs to be justified by the 

additional health gains, compared to what would result from private 

finance, or by a reduction in costs, or because the intervention is 

at least partly a public good, or because the beneficiaries are too 

poor to pay for the intervention, even through insurance in some 

circumstances, cost-effectiveness may conflict with another 

objective of public spending on health care, which is to reduce 

inequities. Universal coverage with an intervention may raise 



marginal costs substantially above average costs, because part of 

the population lives in remote areas. Since such people are more 

likely to be poor, concentrating public resources on the poor is a 

partial solution to this problem; but it still may be true that 

much more health gain could be achieved, even for the poor, if some 

otherwise cost-effective interventions were not extended to areas 

of very high cost. The relative importance of cost-effectiveness 

versus equity will then determine whether to modify the package by 

leaving out some interventions, providing mobile services rather 

than fixed facilities, concentrating on public health rather than 

clinical interventions for the high-cost population, or sacrificing 

some efficiency in order to preserve equity. 

In exceptional cases paying a high marginal cost to cover the 

whole population may be justified on efficiency grounds, because 

the disease--like smallpox and perhaps polio--can be eradicated. 

Such dynamic arguments, which are not based only on the present 

burden of disease and the cost-effectiveness of interventions, also 

underlie the package's emphasis on reducing tobacco use and 

controlling the spread of AIDS. Finally, since public budgets for 

heal th reflect the inertia of past investments, adoption of an 

appropriate package and the corresponding allocation of spending is 

also a dynamic problem: how quickly and effectively an essential 

national package can be introduced depends on how much new 

investment and training may be needed and on the technical, 

administrative and political capacity of the existing health system 

to analyze health problems and respond to them. 
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Figure 1 Costs and Health Gains In US dollars 

Benefits and c:osts of Corty-seven health interventions 
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Figure 2 Health Care Choices In a Low- and Middle-Income Country 

Three dimensions of choice in the Public Financing of Health Services: 
Cost-Effectiveness of Interventions, degree of Public Subsidy, and discrimination in 
favor of the Poor, by Country Income 
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Table: I. ~laill Cause of Disease: Burden in Children and Adults in De:mographically De:veloping Countries in 1990 and 
Cos[-Efb;tiveness of the: InterventiollS Available for their Control 

DAL Ys lost Cost-effectiveness 
Diseases and injuries No.(Million) Percent Main intervention $ per DALY 

CHILDREN 
Respiratory infections 98 14.8 Integrated management 30-100 

of the sick child (IMSC) 
Perinaul morbidity anJ 

mOrLllity 96 14.6 a) Prenaul and delivery care 30-100 
b) Family planning 20-150 

Diarrheal disease 92 l4.0 IMSC 30-100 
Childhood cluster 65 10.0 Expanded program of 
(diseases orevenuble immunization (EPI) plus 12-30 
tnrough immuniz:Hion) 

Congeruul malformation 35 5.4 Surgical operations High-unknown 
Malaria 31 4.7 IMSC 30-100 
Imestinal heJ.min.!hs l7 2.5 School health program 20-34 
Protein-energy malnutrition 12 1.8 IMSC 30-100 
VitamiD. A deficiency 12 1.8 EPI-plus 12-30 
Iodine deficiency 9 1.4 Iodine supplementation 19-37 
Sub-total 467 71.0 
Total 660 100 

ADULTS 
STDs and HIV 49.2 8.9 Condom subsidy plus lEC 3-18 
Tuberculosis 36.6 6.7 Short course chemotherapy 3-7 
Cerebrovascular 31.7 5.8 Case management High-unknown 
Maternal morbidity and 

monality 28.1 5.1 Prenatal and delivery care 30-110 
Ischemic heart disease 24.9 4.5 Tobacco control program 35-55 
Chronic obstructive 
pulmonary disease 23.4 4.3 Tobacco control program 35-55 

Motor vehicle accidents l8.4 3.3 Alcohol control program 3S-SS 
Depressive disorders 15.7 2.9 Case management 500-800 
Peri-endo and miocarditis 
and cardiomyopathy 12.4 2.2 Case management High-unknown 

Homicide and violence 12.2 2.2 Alcohol control program 35-55 
Subtoul 267.5 48.6 
Total 550.0 100 



Table 2. Cost-Effectiveness of the Health Interventions D.od Clusters of Intervention) Included in the 
Minimum Package of Health Services in Low- and Middle-Income Countries 

Cost per COSt Per DAL Ys potentially gained (a) 
lntervenuon.s beneiicary Capita (per thousand population) Effectiveness (b) 

-
LOW-INCOME COUNTRIES 
l. PUBLIC HEALTH 

Expanded program of immunization plus 14.6 0.5 45 0.77 
School health program 3.6 0.3 4 0.58 
Tobacco and alcohol control program 0.3 0.3 12 0.14 
AIDS prevention program (c) 112.2 1.7 35 0.58 
Other public health interventions (d) 2.4 1.4 
Subtotal 4.2 

Il.CLlNICAL SERVICES 
Chemotherapy against tuberculosis 500.0 0.6 34 0.51 
Integrated management of the sIck child 9.0 1.6 184 0.25 
Family planning 12.0 0.9 7 0.70 
STD treatment 11.0 0.2 26 0.42 
Prenatal and delivery care 90.0 3.8 57 0.42 

Cost per 
DALY (S) 

12-17 
20-25 
35-55 

3-5 

14 

3-5 
30-50 
20-30 

1-3 
30-50 

Limited care (e) 6.0 0.7 0.03 200-300 
Subtotal 7.8 

Total 12.0 

MIDDLE-INCOME COUNTRIES 
1. PUBLIC HEALTH 

Expanded programme of immunization pIllS 28.6 0.8 4 0.77 25-30 
School health program 6.5 0.6 5 0.58 38-43 
Tobacco and alcohol control program 0.3 0.3 9 0.14 4S-55 
AIDS prevention program (c) 132.3 2.0 15 0.58 13-18 
Other public health interventions (d) 5.2 3.1 
Subtotal 6.9 

n.CLINICAL SERVICES 
Chemotherapy against tuberculosis 275.0 0.2 6 0.51 5-7 
Integrated mar;agement of the sick child 8.0 1.1 21 0.25 50-100 
Family planning 20.0 2.2 6 0.70 100-150 
STD treatment 18.0 0.3 3.7 0.42 10-15 
Prenatal and delivery care 255.0 8.8 25 0.42 60-110 
Limited ca re (e) 13.0 2.1 0.03 400-600 
Subtotal 14.7 133 

Total 21.5 

(3) Sum C'f losses to premature mortality and to disability. including losses to oLbers bccluse 01 secondary transmission 01 disease. 
(h) CJlculatcd bv multlplying efficacy. diagnostic accuracy (when applicable) lnd compliance. 
I c) DAL Ys lost from AIDS include dynamic effects (probability of trlnsmission to others) only ID tbe fIrst yelr. which understates the value 

oi preventing cases and tbus the cost-effectiveness of pre\'entivc imeryentions. 
(d) Includes information. communication. and education on selected risk iactors and health behaviors. plus vector control and disease surveillance 
(e) Includes treatment of infection and minor trauma; for more complicated conditions. Illcludes diagnosis. advice and pain relief. and 

treatment as resources peIIlllt. 
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Introduction 

Rationing of health services is inevitable in all health 

systems of the world. Due to the growing mismatch between health 

resources, recognizable health needs, demands for health care, 

criteria and policy instruments used for rationing have gained 

greater attention. This paper proposes that burden of disease and 

cost-effectiveness should be the main criteria used to ration 

health services and suggests an indicative package of essential 

health services that illustrates such efficiency gains. 

Two general ways of rationing are always in operation, market 

forces that largely rely on willingness to pay and government 

intervention that makes decisions for the population it represents. 

Health services are no exception in this regard. The package and 

the criteria suggested for its design are proposed to improve the 

efficiency of financing health services by governments. Readers 

interested in the merits and problems of market forces to ration 

health care or to finance and deliver efficiently health services 

should refer to Arrow (1963), Pauly (1986) and Barr (1992). 

Governments are the main providers of health care in most 

developing countries and often constitute the main source of modern 

health care for the poor. Future reductions in the burden of 

disease in developing countries will be obtained more efficiently 

if governments improve their allocation of resources, reduce 

technical inefficiency (including waste) and ensure universal or 

quasi-universal coverage of health services. Public health systems 

in most of the developing countries and to a lesser extent in 



former socialist economies misallocate their resources; investing 

excessively in expensive health services that produce very small or 

no health benefits, while neglecting cost-effective interventions 

which are able to substantially reduce the burden of disease. 

This mismatch between available resources and health needs has 

recently been aggravated by the combined effect of three phenomena: 

increasing demand due to past high rates of population growth, the 

reduction or very limited growth in public health expenditure 

resulting from the economic crisis and rising health care costs. 

In the next 20 years, further progress of the epidemiological 

transition will result in even greater demands for therapeutic 

health services to cope with emerging chronic and degenerative 

diseases in the adult and the elderly population. Governments of 

middle-income countries, and soon those of lower-income countries, 

are compelled to adapt their health system in order to respond more 

adequately to the increasing complexity of the demographic and 

health profiles of their populations. The design of the such 

reforms require answers to such basic questions as: what services 

are priority, who decides which services to be given priority, 

which services are discretionary and how much of the priority 

services can be paid for with the limited resources in the poorest 

countries? 

This paper describes in detail the content and costs of a 

package of essential health services to reduce the current burden 

of disease in developing countries in the most cost-effective 

manner. The interventions composing this minimum package are very 



cost-effective and can control the main causes of disease burden in 

the low income developing countries and the poorest parts of 

middle-income countries. The paper describes the methods, data and 

assumptions used to construct the costs and effectiveness for each 

the minimum package of essential health care services. The 

rationale, affordability and financing issues of the minimum 

package are reported in Bobadilla and others (1994). The results 

of the exercise are presented below in Table 1 in 1990 United 

States dollars and assuming a per capita Gross Domestic Product of 

$350 in the low-income country scenario and $2500 in the middle-

income country. 

Table 1 Summary Results By Low or Middle-Income Country 
(1 Million Population) 

MINIMUM PACKAGE LOW-INCOME MIDDLE- INCOME 

Total Coat per $13.2 $18.9 
Capita 

Coat aa % of per 3.7% .8% 
Capita GDP 

Total DALYS Lost per 574,000 232,000 
Million Population 

, Total DALY Burden 27.7% 16.8% 
Averted By Package 

Total DALYs lost in the low-income country scenario was for the 

sub-Saharan Africa category in the 1993 WDR statistical appendix 



and was expressed per 1000 population; for the middle- income 

scenario it was from the Latin America and Carribean category. 

Background 

Increasing concern over resource allocation has led 

researchers to develop methods to analyze the burden of disease and 

the cost-effectiveness of interventions and programs. One of the 

earliest efforts for developing countries was developed in 1965 by 

the Pan American Health Organization, in collaboration with the 

Center for Development Studies at Caracas, Venezuela (CENDES) 

(Ahumada and others 1967). Although the principles proposed were 

considered useful by decision makers in many countries of Latin 

America, the proposed method was difficult to apply because the 

information widely required greatly exceeded what was available and 

the expertise to undertake the required analysis was not 

available. 

The primary health care (PHC) movement has had a major impact 

in the way health programs are organized by governments and other 

national and international organizations. Although in its original 

form the PHC approach (WHO 1978) was comprehensive, the actual 

programs have concentrated mainly on the control of communicable 

diseases in children and family planning. Nevertheless, in some 

countries (Indonesia, Costa Rica and Zimbabwe among others) the 

adoption of the PHC approach has positively influenced the 

allocation of resources by increasing population coverage, reducing 

inequities in the distribution of resources to social groups and 



ultimately achieving significant gains in the reduction of child 

mortality and morbidity. The reproductive health problems in women 

and the emerging health problems of the adult population can also 

be tackled with the PHC approach, but fewer cost-effective and 

affordable interventions have been identified or applied. The 

approach to design packages of health services proposed in this 

paper moves away from age and sex population groups and analyzes 

the merits of interventions. 

Shortly after the primary health care approach was launched, 

Walsh and Warren argued that the cost of a comprehensive primary 

health care service for many low-income countries was not 

affordable (Walsh and Warren 1979). They suggested a "selective lf 

approach that included five interventions: vaccination against 

diphtheria/pertussis/tetanus, treatment of febrile malaria, oral 

rehydration for diarrhea in children, tetanus toxoid and 

encouragement of breast feeding in mothers. These authors based 

their recommendation on the available information on cost and 

effectiveness of the most important health interventions for the 

control of infectious diseases. Oriented towards the least 

developed countries the list of interventions proposed by these 

authors was kept to a minimum. Although the approach has been 

criticized, it has influenced some governments and international 

agencies. The main problem with this approach is that it ignored 

many diseases and health problems not associated with infectious 

diseases and dismissed some interventions which are not medical, 

such as control of tobacco consumption and alcohol abuse. 



Probably inspired by this ~selective~ 

implemented the GOBI program which stands 

approach, UNICEF 

for Growth and 

development monitoring, Oral rehydration therapy, Breast feeding 

and Immunization (including all vaccines of the expanded program) . 

Family planning was later included. Part of the international 

donor community has also joined this ~selective approach". Three 

health priorities have been strongly advocated and to some extent 

added to the package proposed by UNICEF: AIDS, safe motherhood and 

micronutrients deficiencies. 

Although the selective approach to primary health care is not 

linked with any specific delivery strategy, its implementation has 

been mainly through vertical programs. In low-income countries, 

such vertical programs have produced moderate improvements in 

mortality rates and have not contributed to the development of 

district health systems. In addition, various countries and 

international organizations consider it inappropriate to allocate 

health resources predominantly for communicable diseases in 

children. Two arguments are given to support this view: a} the 

epidemiological transition is leading to a rapid decline of 

communicable diseases and health problems associated with 

reproduction and undernutrition, while accompanied by an increase 

in the prevalence of noncommunicable diseases, mainly 

cardiovascular disease and neoplasms and injuries; and b) many of 

the adult diseases have serious consequences for other members of 

the community (including children) and can be prevented or treated 

with inexpensive and effective interventions. 



In the past five years several major contributions have been 

made to document the costs and effectiveness of health 

interventions, as well as in the analysis of the epidemiological 

transition in developing countries and the implications for ill 

health at different ages. An example of the later is an 

independent international initiative called the Commission on 

Health Research for Development which was formed in 1987. The 

mandate of the commission was to " ... survey current research on 

health problems of developing countries, identifying strengths and 

weaknesses, and propose improvements ... ". The report of the 

Commission discusses health priorities and provides estimates of 

the number of deaths by major causes. It concludes that developing 

countries have to address the double burden of disease, with 

moderate to high rates of incidence of infectious diseases and 

malnutrition and an emerging burden due to noncommunicable diseases 

and injuries. 

to these 

Countries" 

The World Bank carried out two studies related 

issues: Disease Control Priorities in Developing 

(DCPDC), and Adul t Heal th in the Developing World (Jamison and 

The "Adult others 1993; Feachem and others 1992 (respectively)) 

Health in the Developing World" book provides the most extensive 

review to date of adult health problems in developing countries, in 

turn highlighting the importance of the epidemiological transition. 

The authors conclude that adult health has been largely neglected 

by governments and international health agencies. They recommend 

that more attention be given to this age group, particularly with 



regard to the following problems: smoking, road safety, hepatitis 

B, maternal mortality, sexually transmitted diseases, tuberculosis, 

cervical cancer and diabetes. 

The DCPDC book provides a review of more than 45 diseases, 

including data on the size of each problem, alternative 

interventions to control them, and estimates of the cost and 

effectiveness of each intervention. The book was produced with the 

collaboration of more than 85 epidemiologists, clinicians and 

economists. It provides the most comprehensive, standardized 

analysis of diseases and interventions available to date. This 

paper draws extensively from the results of this book. 

Despite the importance of using explicit criteria to set 

health priorities for public investment in developing countries, 

there is little experience with country level applications. 

However, an important exercise was carried out in the early 1970's 

in Ghana (Ghana Health Assessment Team 1981). This study assessed 

the health impact of diseases by estimating the number of healthy 

days of life lost. Five disease conditions were found to be the 

most important: malaria, measles, childhood pneumonia, sickle cell 

disease and severe malnutrition. The relevance of this analysis is 

that the results were actually used in the design of the Ghanian 

primary health care program. In addition, the method proposed has 

served as a yardstick in the assessment of the burden of disease in 

populations. 

The need to use explicit criteria to set priorities is not 

restricted to developing countries. In Oregon, USA, a law was 

37 



passed on the application of cost-effectiveness criteria to 

prioritize health interventions for Medicaid. As a result of this 

act, the Oregon Health Services Commission ranked the cost

effectiveness of 714 condition-treatment pairs. The ones at the 

bottom of the list are no longer provided under this scheme (Oregon 

Health Services Commission 1991). The purpose of this measure was 

to free resources and use them to expand Medicaid eligibility to 

all persons below the federal poverty level. 

Packaging Essential Health Services 

Why is it advisable to collect health interventions (defined 

as a group of activities that are undertaken to control a specific 

disease, risk factor for a disease or rehabilitate functions lost) 

into a "package"? The principle argument for providing a 

collection of services jointly is to minimize the total cost of the 

package by reducing the cost to patients of obtaining services 

(Bobadilla and others 1994). Furthermore, packaging serves other 

purposes in that it can bring together interventions that are cost

effective and that can be delivered with the same level of 

technological sophistication and by extension through the same mode 

of delivery or facility. In a scenario where a health center can 

perform a chest sputum acid-fast bacilli microscopic examination 

can probably perform a urinalysis or a pregnancy test. However, 

the same health center would not be able to drain a subdural 

hematoma (collection of blood between the brain and skull usually 

occurring from a fall). If a patient has access to the chest 



sputum examination she will more than likely also have access to a 

pregnancy test. This type of scaled relationship for technological 

sophistication and facility extension mode can be applied to other 

intervention inputs such as surgery or radiology. Nonetheless, 

this scaled relationship has little bearing on the benefit or the 

cost of the input (procedure, lab test, x-ray, etc.), except when 

such inputs are valued with cost-effectiveness in mind. If such an 

approach is pertinent, it may help define essential in health care 

vis-a-vis the use of packaging (King 1974). It has been thought 

that perhaps there is a 'threshold' somewhere on these scales below 

which everything might be included might be includes as essential. 

Another integral component of packaging is that it allows for 

each intervention input to be defined in order to promote the 

intervention. For example, provision of immunization to children 

will have a limited impact, if promotional or educational programs 

are not included. Necessary non-specific items often include 

teaching aids, curricula, equipment and methods for assessing the 

epidemiological impact of said interventions. Another important 

aspect of packaging is that well-designed packages can in some 

measure help coordinate scare technical, administrative, 

educational and resource opportunities (King 1974). This is 

relevant for the estimating the input requirements and joint costs 

derived from such non-disease specific technical inputs. 

By increasing administrative detail for a package of services, 

quality of services may increase. Again, a certain level of 

quality of services may be considered essential. Caution must be 



expressed in describing this basic quality of package services 

depending on socio-economic conditions. In the developed world the 

socio-economic conditions and medical protocols may indicate that 

the "Sick Child" Cluster would include a chest x-ray for suspected 

mild pneumonia, but in much of the developing world economic 

conditions may direct the protocol away from chest x-rays for 

suspected mild pneumonias. 

The benefit of packaging is that it allows for thorough cost

effective considerations of interventions inputs. As an example, 

a certain intervention input may be costly (and possibly cost

ineffective) such as a microscope for examining urine at a health 

center; however, when the microscope is provided for many medical 

intervention input such as sputum examination for tuberculosis, the 

cost of the microscope are then shared. Intervention input costs 

are closely clustered or associated in the sense that if one is 

available, another can be provided at little or no extra cost. 

Packaging also outlines a more complete cost-effectiveness 

consideration of interventions when they are "clustered" together. 

For instance, the addition of micronutrients to the expanded 

program of immunization adds little to the cost of the program and 

provides a feasible method of delivery - reducing the cost of both 

programs through joint costing than if they were offered through 

different programs. Clustering also allows the incorporation of 

increased intervention effectiveness when it is substantially 

enhanced by the presence of the other. This is seen in the 

Prenatal and Del i very Care Cluster where hospital based 



intervention inputs are put to greater use in patients who have a 

medical need for referral since they were already screened via 

health center interventions. 

The selection of interventions for the minimum package was 

derived in part from the aggregate burden of disease for 

demographically developing countries (Murray and Lopez 1994). 

Results obtained from Disease Control Priorities In Developing 

Countries (DCPDC) were used to identify those diseases that could 

be controlled in a cost-effective manner, at less than $100 per 

DALY gained. The decision to cluster diseases was based on whether 

there were cost-effective interventions could be provided jointly 

(Bobadilla and others 1994). For example, prenatal and delivery 

care addresses most of the specific disease conditions leading to 

maternal mortality and morbidity, whereas malaria and the other 

tropical diseases cannot be controlled jointly and therefore are 

treated separately. 

Calculating the cost-effectiveness of health interventions 

requires a common currency for measuring costs and a unit for 

measuring health impact. Then different interventions can be 

compared by what it costs to achieve one additional year of healthy 

life. Outcomes are measured in Disability-Adjusted Life Years 

(DALYs), a measure that combines healthy life years lost because of 

premature mortality with those lost from disability. For 

disability, the number of life years lost was obtained by 

multiplying the expected duration of the condition (to remission or 

to death) by a severity weight that measured the severity of the 



disability in comparison with loss of life. Diseases are grouped 

into classes of severity of disability; for example, blindness was 

given a severity weight of 0.6 on a scale from zero to one. After 

combining the death and disability losses, a discount rate of 3 

percent is applied (so that future years of healthy life are valued 

at progressively lower levels). Age weights were applied (so that 

years of life lost at different ages are given different relative 

values): this recognizes that the worst age at which to die is not 

necessarily in infancy. For a more detailed description of the 

methods used to calculate DALY losses for burden of disease 

calculations see Murray and Lopez 1994; Murray 1994; Murray and 

others 1994). The ratio of cost and effect, or unit cost of a DALY, 

is called the cost-effectiveness of the intervention: the lower 

that number, the greater the value for money offered by the 

intervention 

The package consists of six clinical and five public health 

interventions, clusters of interventions or groups of 

interventions. The former includes: chemotherapy for tuberculosis; 

the "Sick Child" Cluster for treating a variety of childhood 

diseases; Prenatal and Delivery Care Cluster; treatment of sexually 

transmitted diseases (STDs); family planning; and a series of non

specialized interventions for emergencies known collectively as 

limited care. The public health interventions include: 

immunization and supplementation with vitamin A and iodine (EPI 

Plus cluster); a school health program which includes treatment for 

intestinal parasites, micronutrient supplementation and health 



education; tobacco and alcohol control; prevention of AIDS; and a 

group of activities called other public health. Except for the 

limited care interventions, the final selection included only those 

interventions which yield a DALY for less than $100 (in low-income 

countries) and were potentially able to control a substantial part 

of diseases or injuries that were responsible for one or more 

percent of the disease burden in developing countries. Only two 

very cost-effective interventions (or cluster of interventions) 

were not included.: screening and early treatment of cervical cancer 

and cataract extraction for neither one contributed to sufficient 

DALYs in the aggregated analysis. Many diseases with substantial 

burden are not addressed through the minimum package because the 

cost-effectiveness of interventions is too low or because their 

cost-effectiveness is unknown as seen in Tables 2 and 3. 

The cost-effectiveness of the minimum health care package is 

estimated from separate calculations for the costs and the 

effectiveness of each intervention or cluster of interventions. 

For each calculation, it is necessary first to explain the 

conceptual basis, then to describe the specific variable or inputs 

needed, and then to show how these are combined into algorithms or 

equations. The numerical data and assumptions are detailed below, 

under "Information and Assumptions" section. 

concepts 

The framework used to calculate the cost-effectiveness of the 

minimum package of essential health services is outlined in Figures 



1 and 2, with Figure 1 describing how costs were calculated and 

Figure 2 serving the same purpose for effectiveness. These 

concepts outlined in Figures 1 and 2 are then translated into 

equations, and inputs for those equations are described in detail 

in later sections and in Tables 5-8 (See Appendix). As Figure 1 

indicates, the crux of the model is calculating the cost per 

intervention for a certain number of intervention participants. 

Some health services consist of only one intervention (Tuberculosis 

Treatment) while other health programs consist of multiple 

interventions (Limited Care). Still other interventions are 

provided jointly, as in the Prenatal and Delivery Care or "Sick 

Child" Clusters. 

Interventions are provided through three levels: health post, 

health center and/or hospital. Activities at the health post level 

are made up of community outreach activities (70%) and activities 

carried out within the health post (30%). Figure 1 shows the 

framework for cost estimation at a health post; the same framework 

was followed for interventions provided at a health center or 

hospital. Since there are fixed costs to operating a facility at 

any of these levels, the total cost of an intervention will depend 

on the number of participants or users for that intervention at a 

facility. Determining how many intervention participants there are 

at a health service location depends on the percentage coverage for 

that health intervention (the share of potential participants who 

use the intervention) and the number of potential intervention 

participants. 



The number of potential intervention participants in turn 

depends on intervention target disease epidemiological profiles, 

the demographic profile, and clinical guidelines. There are no a 

priori budget constraints since the object is to determine the per 

capita costs which would result from offering the intervention. 

For each health service location, the number of health intervention 

participants is multiplied by the number of health service location 

visits (or contacts, or days of hospitalization) needed to complete 

the intervention (e.g., two doses of tetanus toxoid are needed for 

pregnant women in the Prenatal and Delivery Care Cluster, requiring 

two visits) with this product then multiplied by the cost per 

health service contact. The cost per contact at each health 

service location is estimated considering the necessary clinical 

components and package design. In addition to required current 

inputs such as labor and drugs, interventions require the use of 

fixed capital (buildings and equipment) . 

In middle-income countries some of the capital costs necessary 

for the intervention have already been paid for (chiefly hospital 

and health center construction). In middle-income countries it is 

assumed that 65% of the needed fixed cost infrastructure already 

exists (or could readily be converted to package use). In low-

income countries it is assumed that 30% of needed infrastructure 

exists (or could readily be converted to package use). As a note, 

the costs involved in providing needed infrastructure for 

delivering the minimum package to 100% of the population were 



included using requirements outlined in previous World Bank works 

such as Better Health In Africa (1993). 

Figure 1 Framework For Cost Estimates 
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Figure 2 illustrates how the effectiveness of interventions is 

estimated. It portrays how the course of ill health is changed by 

either public health (dotted line) or clinical (dashed line) 

interventions. In general, disease is a result of risk factors and 

has three possible outcomes: recovery, disability or death. If a 

patient is disabled, two factors determine the amount of healthy 

life years lost: the length of disability and the severity of 



disability. If disability is not permanent or is of a very low 

level (e.g., slight bone pain where a bone fracture healed), a 

patient is generally considered to have recovered from the 

disability. Conversely, if the patient dies as a result of the 

disease, by definition there is no more disability. 

Figure 2 Framework For Effectiveness Estimates 

RISK FACTORS I------"j 

ILL HEALTH 

DISEASE 
OR 
INJURY 

RECOVERY 

PERAIANEItI 
DIUIIII.1rI 

DllATH 

Public health interventions in general attempt to eliminate 

risk factors which cause disease, or modify their effects, while 

clinical interventions attempt to reduce case fatality rates, 

amount of disability or length of disability. Some interventions 

prolong the length of disability by preventing a premature death 

due to a chronic disease. Clinical interventions cannot prevent 

risk factors from causing a disease in the first place except in 

the case where curing one individual's disease may prevent 



transmission to another. For instance, curing a person with short

course TB chemotherapy (clinical interventions) will prevent that 

person from infecting others. 

Because no health system exists without waste (e.g. theft, 

excess tests ordered, delay in shipment of medicine or vaccine, 

etc.), program cost efficiency adjustments need to be considered 

when calculating intervention costs. The program cost efficiency 

adjustment factor has two components, system and provider 

efficiency. System efficiency encompasses the timely availability 

of supplies while provider efficiency reflects in part any excess 

visits or inputs needed because of poor physician training. These 

are examples of possible system and provider inefficiencies, but 

not the only ones. 

It is assumed that all health service costs are 30% higher 

than calculated (irrespective of the health intervention) in the 

low-income country scenario due to program inefficiencies such as 

theft, spoilage and unnecessary use; in middle-income countries, 

the upward adjustment is 20% of calculated costs. As a result, the 

input costs used were all multiplied by a either 1.3 (low-income) 

or 1.2 (middle-income) factor (Efficiency) to account for loses. 

Since providing medical or public health treatment to a patient 

is often fraught with difficulties (for example, misdiagnosis, or 

patients not taking medicine as prescribed) a modification of the 

potential for an intervention to reduce the disease burden is 

needed. This modification includes variables for: 



• Intervention Efficacy 

• Targeting or Diagnostic Accuracy 

• Provider Compliance 

• Patient Compliance 

Intervention efficacy is the maximum possible disease burden 

reduction from an intervention under controlled conditions. 

Diagnostic accuracy is the degree to 

condition are correctly discriminated 

condition (Brenzel 1993; Tugwell and 

which patients with a 

from those without the 

others 1985). Provider 

compliance is the extent to which the practices of health providers 

in actual field conditions replicate ideal practices under which 

efficacy was established in a research trial. Patient compliance 

is the extent to which patients follow ideal practices, again under 

conditions where maximum efficacy was established in a trial 

(Shepard and Sanoh 1986) . 

Methods 

Minimum package costs presented in the 1993 WDR and Bobadilla 

and others (1994) are from this paper, except that some input 

values have changed, leading to slightly different results. It 

shall be noted that minimum package costs were calculated on the 

basis of covering 100% of a 1 million population, but coverage 

rates in terms of calculating burden of disease reductions were 

only 80% (except for the EPI program where it was 95%) to account 

for health system and patient/provider inefficiencies such as 



delays in diagnosis, improper protocols and poor health system 

management. 

Equations 

Tables 3-6 (See Appendix) represent the mathematical 

manipulation of the concepts outlined in Figures 1 and 2. Tables 3 

and 5 describe the variables and equations used, for low-and 

middle-income countries respectively. Tables 4 (low-income) and 6 

(middle-income) show the predicted values (inputs) of these 

variables. Tables 3 and 5 are organized into four separate 

sections: cost, effectiveness, cost effectiveness and total 

results. The low-income scenario is based on a country with a per 

capita gross domestic product (GDP) of $350, while the middle

income country has a per capita GDP of $2500. 

The most important aspect of the cost variable section is the 

equation for the cost of a particular health service costs (Cost) 

which is built up as follows. All costs are in 1991 U.S. dollars. 

The cost of the intervention for the entire population, assuming 

100% coverage of target population, is the cost per health service 

participant (Part) times the total number of intervention 

participants (N): The sum of health post (nHP), health center 

(nCENT) and hospital participants (nHOSP) is sometimes greater than 

the total number of intervention participants (N), as the same 

individual can visit different service locations for the same 

health service. For instance, all Prenatal and Delivery Care 

Cluster participants (pregnant women) will be seen at the health 

outpost level i however, some women will eventually deliver at 



either the health center or hospital. 

Costs 

Total minimum package costs (CostTOTAL) equal the sum of: 

CostTotal = CostCLIN + CostPUB 

The total cost of clinical health services (CostCLIN) equals the 

sum of the following intervention (or cluster of intervention) 

costs: 

Tuberculosis Treatment(CostTB) 

"Sick Child" Cluster (CostSICK) 

Prenatal and Delivery Care Cluster (CostANC) 

Family Planning (CostFP) 

STD Treatment (CostSTD) 

Limited Care (CostLDN) 

CostCLIN = CostTB + CostS ICE + CostAKC + CostFP + CostSTD + CostLXM 

And the total cost of public health services (CostPUB) equals the 

sum of the following health service costs: 

EPI Plus (CostEPI) 

School (CostSR) 

Other Public Health (CostOTH) 

Tobacco and Alcohol Control (CostTOB) 

AIDS Prevention (CostAIDS) 

CostPUB = CostEPI + CostSR + CostOTH + CostTOB + CostAIDS 



Intervention (or cluster of intervention) costs (Cost ... ) are the 

sum of related costs at the l : 

The health post system (CostHP) 

The health center system (CostCENT) 

The hospital system (CostHOSP) 

Cost •.. = CostHP + CostCENT + CostHOSP 

At each health service location, the cost of a particular 

intervention is the product of2: 

Cost per health service contact (Cost •.• ) 

Number of contacts needed for that health service (Visit ••• ) 

Number of participants per health service location (n ••• ) 

Intervention efficiency adjustment (Efficiency ... ) 

Thus, the equation format for total intervention costs is: 

Cost ••. Efficiency * (nHP*(CostUP*VisitHP) + 

nCENT(CostCENT*VisitCENT) + nHOSP{CostHOSP*VisitHOSP» 

"Cost ..• " leaves room for the combination of costs for a particular 
intervention. For instance, CostTB is the cost of the tuberculosis intervention 
at all health service locations. In a related vein, n ... HP· leaves room for the 
combination of either number of needed health post visits per intervention 
·VisitHp·, cost per intervention health post visit ·CostHp· or number of 
intervention participants at the health post nnHp·. 

2 The mortality rate is generally used when public health services are 
considered, whereas for clinical services the case fatality rate is used. 
Mortality and case fatality rates are expressed as the chance the health service 
participant (across all health service locations and from the health service 
target diseases) will die if he does not receive the corresponding health service 
and is referred to as the target mortality in the text. 



Effectiveness 

Calculation of effectiveness estimates begins at the 

level of individual diseases and interventions dealt with at each 

health service location, and is summed across health service 

locations and intervention(s) or clusters of interventions in the 

included in the health program. The calculation of health service 

effectiveness or the reduction of Disability Adjusted Life Years 

(DALYs) lost to disease, starts from the mortality burden, which is 

the product of: 

Number of health service participants across all health 

service locations (N ..• ) and the 

Mortality or case fatality rate for participants without 

health service3 (MR ••• ). 

To this is added the disability burden, which is the product of: 

Number of health service participants across all health 

service locations (N ... ) and the 

3 The mortality rate is generally used when public health services are 
considered, whereas for clinical services the case fatality rate is used. 
Mortality and case fatality rates are expressed as the chance the health service 
participant (across all health service locations and from the health service 
target diseases) will do if he does not receive the corresponding health service 
and is referred to as the target mortality in the text. 



Probability of disability in participant without health 

service (PropDISAB ... ) and the 

Average severity of disability (WeightDISAB ... ). 

This sum of the years losses due to mortality and disability across 

health i n t e r v e n t ion tar get dis e a s e s 

(N*MR)+(N*PropDISAB*WeightDISAB») is then multiplied by a 

DALY Converter (DC) which is: 

Life expectancy - Age of Death or Disability of the Stricken 

Indi vidua14 

And then mUltiplied by a Externality Factor (Ext .•. ) which equals: 

1 + (Secondary DALYs/Primary (Patient) DALYs) 5 

4 This interval is adjusted by discounting from the time of incidence and 
by age weighing as described above and in Murray, 1993. It is assumed that a 
death or disability from health service target diseases has the same time of 
onset, as in an environment where the health intervention was not received. In 
the model it is assumed that there is no temporary disability because its effects 
are generally minimal compared to those from either permanent disability or 
death. 

5 Secondary benefits include such effects as decreased transmission of the 
disease. Secondary benefits must occur within 5 years of intervention in order 
to be considered. At times it is difficult to define what is the primary 
benefit; for instance, while the Prenatal and Delivery Care Cluster is costed 
primarily using mothers as participants, the primary benefits are expressed as 
reducing the perinatal mortality rate. In all calculations, the primary benefit 
(or primary mortality or disability rate reduction) will be clearly outlined. 



This yields the total loss of DALYs from disease mortality and 

disability from health intervention target diseases (Burd ..• ). 

Burd ... = «N*MR)+(N*PropDISAB*WeightDISAB»*DC*Ext 

The actual DALY reduction achieved by health interventions (or 

cluster of interventions) is calculated by multiplying this loss by 

a Health Service Impact (HSI ..• ) variable which is the product of6: 

Diagnostic or targeting accuracy (DiagAC) 

Health service intervention(s) efficacy (Efficacy) 

Health service effectiveness (Effective) 

HSI •.. = DiagAC * Efficacy * Effective 

To equal the number of DALYs gained per intervention per Health 

Service (DALY ... ). 

DALY = Burd * DC * Ext * HSI 

Cost-Effectiveness 

Cost-effectiveness estimates are straightforward and involve 

dividing the cost of a health service (Cost .. ) by the number of 

DALYs gained from that health service (DALY ... ) The same 

equation is used for determining the cost-effectiveness of 

clinical, public health or (Total) interventions, i.e. clinical 

6 The (Bfficacy) variable acts as a proxy to determine reduced case 
fatality rates and probability of disability rates in the environment where the 
designated health service was received. Calculating this factor only once per 
health service per intervention(s) or cluster of interventions is equivalent to 
assuming that efficacy reduces mortality rates and probabilities of disability 
by the same percentage. Diagnostic accuracy refers to clinical interventions 
while targeting accuracy is tied to public health interventions (DiagAC). 



services (CostCLIN) divided by DALYS gained from clinical services 

(DALYCLIN). ( ... TOTAL) refers to costs or DALYS gained from both 

clinical and public health services. 

Description of Interventions 

Only a brief summary of each series of interventions or cluster 

of interventions in a will be presented here. If further detail is 

required, the reader is directed to the appropriate chapters of 

Disease Control Priorities In Developing Countries (DCPDC) or other 

references as described in the "Information and Assumptions" 

section of this document. 

Clinical Interventions 

Tuberculosis Treatment 

The low-income country Tuberculosis treatment program provides 

hospital-based care for two months of short course daily 

chemotherapy, followed by 4 months of outpatient (health center 

based) short-course chemotherapy. Hospital-based care for 

tuberculosis short-course chemotherapy in low-income countries 

would involve minimal hospital costs, as the hospitalization period 

exists only to ensure medication compliance and would predominantly 

involve nursing and hotel costs. It is assumed that the monitoring 

system (for weekly home visits) is less well established in the 

lower-income country model, which necessitates a hospitalization 

period to assure patient compliance. In middle-income countries 

where the patient compliance system is assumed to be more 

developed, the short-course chemotherapy treatment program is 



entirely out-patient based except in remote areas where 

hospitalization may be required. In low and middle-income 

countries, out-patient visits are scheduled for every two weeks and 

both tuberculosis treatment programs rely on the use of daily 

short-course chemotherapy such as 2 months of isoniazid, rifampin 

and pyrazinamide followed by 4 months of isoniazid and rifampin. 

The TB treatment programs depend on passive case detection, i.e. 

patients seeking treatment for cough, night sweats, or weight loss. 

Treatment will not take place without at least a preliminary 

diagnosis based on the detection of acid-fast bacilli on sputum 

smear. TB treatment protocols in middle - income countries will 

utilize chest x-ray for diagnosis and follow-up for low-income 

countries a sputum smear examination is believed to be adequate for 

diagnosis. Treatment of non-sputum positive cases of tuberculosis 

(such as TB meningitis) is not included in the model, since 

relevant research into these cases is still inconclusive. 

"Sick Cbild" Cluster 

The "Sick Child" Cluster provides care for a range of childhood 

diseases such as acute respiratory infection, diarrhea, measles or 

malaria according to clinical signs and a simple diagnostic 

algorithm. For instance, pus draining from the eye or mouth ulcers 

could indicate a case of measles, while intermittent fever points 

towards malaria (in regions of high risk for malaria). 

Furthermore, this algorithm can be used to estimate the severity of 

disease; for example, fast breathing and no chest drawing indicates 

a mild case of pneumonia, while chest in-drawing, stridor, 



inability to drink, convulsions or abnormality sleeping or 

difficulty waking signifies severe pneumonia. The combination of 

clinical signs plus the severity of these signs enables the 

community health worker or nurse to make a provisional diagnosis 

and initiate treatment. A case of pneumonia will be treated with 

an antibiotic (such as an intramuscular injection of cotrimoxazole) 

and his or her caretaker will be told to return in two days with 

the child for reassessment (at the health center or health post) , 

while the child with severe pneumonia or very severe disease is 

referred to the hospital after the first dose of the antibiotic. 

At the hospital, severe pneumonia care includes oxygen, intra

venous antibiotics, and intra-venous fluids. The algorithms 

specify that for cases of severe pneumonia, cerebral malaria, 

measles, mastoiditis or bloody diarrhea, referral to the hospital 

is promptly initiated. 

Conversely, if the child has minor symptoms , such as those 

associated with a minor upper respiratory infection, the algorithms 

require that palliative care given (i. e. paracetamol or simple 

rehydration). Other important components of the program are the 

assessment of immunization and nutritional status, with moderate 

cases of malnutrition (stunting with ocular signs) given vitamin A 

and the mother counseled on nutrition, while severe cases of 

malnutrition need referral to the hospital. Finally, the "Sick 

Child" Cluster includes a significant Information, Education and 

Communication (IEC) program about the interventions themselves 

which is critical for inducing demand. 



Prenatal and Delivery Care Cluster 

The Prenatal and Delivery Care Cluster incorporates a wide 

range of services which are provided at the outreach (health post) 

level, health center or hospital. As in the IISick Child ll Cluster, 

there are a number of target diseases and interventions which are 

provided jointly. The Prenatal and Delivery Care Cluster has as an 

objective to reduce most of the mortality from such maternal and 

perinatal diseases as: ante andpost-partum hemorrhages, eclampsia, 

abortion complications, obstructed labor, sepsis, neonatal hypoxia 

and neonatal hypothermia. Strategies for addressing these diseases 

at the health outpost level include (where clinically indicated) 

iron supplementation, clean delivery practices, drugs to contract 

the uterus, bimanual compression (for hemorrhaging) and use of 

antibiotics. One of the most important components of the Prenatal 

and Delivery Care Cluster at the health post level is the 

evaluation of the patient with prompt referral if necessary to 

either the health center or hospital levels. Stabilization often 

occurs at the health center where intra-venous drugs and fluids can 

be given. Any surgical intervention (except evacuation of the 

uterus which can take place at the health center) takes place at 

the hospital level. This includes cesarean section, repair of 

lacerations to uterus and surgical drainage of pelvic abscesses. 

Blood transfusions and intubation can take place only at the 

hospital. As with the IISick Child ll Cluster, the Prenatal and 

Delivery Care Cluster involves an important lEC component to help 

increase demand. 



Sexually Transmitted Disease (STD) Treatment 

The Sexually Transmitted Disease Treatment intervention 

diagnoses and treats diseases such as syphilis, gonorrhea and 

chancroid at the health center. An integral component of this 

program is the education of the patient about STD prevention, such 

as the use of condoms. The STD treatment program utilizes low cost 

immunoassay probes for diagnosis in addition to clinical signs. 

Treatment consists of injectable antibiotics such as benzocaine 

penicillin or a lO-day course of oral antibiotics such as 

erythromycin. A follow-up visit is advised to determine if the 

patient has been cured and is thus no longer infective. Since STDs 

facilitate the transmission of HIV no matter which partner is 

infected, the early diagnosis and treatment of these diseases will 

assist in reducing HIV transmission. 

Family Planning 

The family planning intervention in low-income countries is 

health post and health center based, with the health post component 

relying primarily on community-based distribution of oral 

contraceptives, and partially on hormonal injections, both of which 

require on average 3 visits per year. The outreach visits for oral 

contraceptive and hormonal injection interventions will monitor any 

side effects the medications such as hypertension or sustained 

irregular menses. The health center component includes intra

uterine device (IUD) placement. The middle-income country scenario 

includes (besides those services provided in low-income scenario) 



a small proportion of women obtaining a bilateral tubal ligation 

(BTL) at the hospital. 

Limited Care 

The Limited Care interventions predominantly provide pain 

relief and diagnose, advise on, and sometimes treat, simple 

conditions such as conjunctivitis or skin allergies at the health 

center system. Another integral component of the program is the 

referral to the district hospital for non-specialized emergency 

care. This includes treatment of simple fractures by casting, 

lacerations by bandaging/suturing, appendicitis by appendectomy and 

pneumothorax (for a collapsed lung) by chest tube insertion. In 

both low and middle-income countries, the limited care intervention 

would also include simple diabetes care and hypertension/post heart 

attack management programs, utilizing diet and inexpensive 

medicines in both programs (such as oral hypoglycemics for diabetes 

and beta blockers for hypertension) 

Public Health Interventions 

Expanded Program Of Immunization Plus (EPI+) 

EPI plus provides Diphtheria-Pertussis-Tetanus (DPT), measles, 

oral polio and tuberculosis (BeG) vaccination to under 1 year olds 

via community outreach programs. In order to immunize a child 

fully, 5 separate contacts between the outreach team and the 

patient are needed. EPI Plus refers to the addition of oral 

vitamin A and iodine supplementation. The EPI Plus also includes 

immunization against Hepatitis B and Yellow Fever in certain 

countries. Oral vitamin A and iodine supplementation are supplied 



utilizing the same contacts needed for immunization, with vitamin 

A supplementation requiring two contacts and iodine supplementation 

only one. 

School Health 

Because school-aged children harbor the most intense infections 

with Ascaris, Trichuris and other helminths, the primary component 

of the school health program is the provision of anti-helmintics 

(for intestinal helminths and schistosomes) to children once a year 

at school. Schools are chosen as the primary distribution point 

because children are easily accessible in schools and schools are 

often convenient points for distribution of anti-helmintics to 

children not in school. The primary anti-helmintics used in the 

program are albendazole (every year) and praziquantel (every other 

year). Vitamin A and iodine are given, utilizing the same contact, 

in regions with high deficiency levels. In addition, the School 

Health intervention utilizes the same contacts to provide basic 

health education which emphasizes prevention of unwanted 

pregnancies, sexually transmitted diseases, alcohol abuse and 

tobacco use. 

Other Public Health 

Other Public Health interventions are divided into four major 

categories: lEe, epidemiological surveillance, vector control, 

water and food monitoring. For regions of high malaria, dengue or 

yellow fever incidence, vector control utilizes chemical 

insecticides active against mosquitos. Water and food monitoring 

is designed for potable water supplies and restaurants and certain 



open-air food stalls (where licensing is needed) Information, 

Education and Communication (IEC) concentrates in part on hygiene 

education, while epidemiological surveillance concentrates on 

detecting outbreaks of such diseases as cholera. 

Tobacco and Alcohol Control 

Tobacco and alcohol control focuses on raising taxes on 

cigarettes and alcohol, warning labels, education programs 

targeting potential smokers and drinkers (to the harmful effects of 

tobacco use and the products of alcohol abuse) and the regulation 

of purchases of tobacco and alcohol by minors. A comprehensive 

package which includes all of these interventions and highlighting 

IEC will be much more effective than isolated action. 

AIDS Prevention 

AIDS prevention targets one of the highest HIV risk groups, 

commercial sex workers (CSWs) The program utilizes contacts every 

two months to promote condom use (condoms will be provided during 

these visits) and to provide sexually transmitted disease education 

(physical signs of STDs and their need for treatment) to commercial 

sex workers. The program will roughly distribute 100 condoms per 

month per CSW. The AIDS prevention contacts are out-patient based 

and consist of CSWs organized into small intensive HIV prevention 

groups led by trained CSWs. 

Infor.mation and Assumptions 

The data and assumptions used for determining the values of the 

variables used in the cost-effectiveness equations are outlined in 



Table 4 for a 1 million reference population. 

Table 4 Epidemiological and Demographic Parameters in 
Constructing a Package 

INDICATOR LOW- MIDDLE-
INCOME INCOME 

% Population per Age Group Under Under 
5:16% 5:12% 
5-15:24% 5-15:23% 
16-59:55% 16-59:58% 
59+:5% 59+:8% 

% General Population Who Are Women 18% 23% 
Age 15-59 In Union 

% of Women Age 15-59 In Union and 15% 40% 
With Need For Family Planning 

Crude Birth Rate (per 1000 45 30 
population) 

Perinatal Mortality Rate (per 1000 60 30 
births) --

Infant Mortality Rate (per 1000 90 35 
live births) 

Crude Death Rate (per 1000 16 12 
population) 

% HIV Seroprevalence (in Age 15- 7% 0.4% 
59) 

% STD Prevalence (In Age 15-59) 6% 3% 

Tuberculosis Incidence 117 54 
(per 100,000 General Population) 

% of School-Aged Children Needing 30% 15% 
De-Worming 

Percent Cigarette Smokers or 20% 30% 
Alcohol Abusers (In Age 15+) 



While every effort has been made to obtain values as accurate as 

possible, it must be remembered that the values are only 

representative of average estimates for a low or middle-income 

country and are not based on an operating essential health package 

in any specific country. 

Low Income Country Scenario/Clinical Interventions 

Tuberculosis Treatment 

The number of tuberculosis (TB) treatment participants is the 

product of the 117/100,000 incidence rate of smear positive 

tuberculosis in sub-Saharan Africa times the general population 

(DCPDC-TB) 7. As previously described, smear positive TB patients 

in low-income countries will be hospitalized for the first two 

months of treatment resulting in a 60 day input for. In the low-

income country scenario it is further assumed that lout-patient 

visit is needed to diagnose TB and 8 outpatient visits are needed 

afterward (2 per month after hospitalization) causing an input of 

9. The cost of a health center visit assumes that a 4 month supply 

of short-course chemotherapy costs $60, which when divided by the 

number of outpatient visits equals $7 per outpatient visit for drug 

costs. Another $3 is added per health center visit for the visit 

itself (salary, fixed costs, etc.), reSUlting in a $10 cost per 

health center visit (Management Science For Health 1992). For 

inpatient TB short course chemotherapy (2 month supply) results 

from a $.50 cost for short course chemotherapy per day, which is 

7 "DCPDC-TB" is the Tuberculosis chapter in the World Bank book Disease 
Control Priorities In Developing Countries; "DCPDC-ARI" is the acute respiratory 
infection chapter in the same book, etc. 



added to a $5 cost per day for feeding and housing the tuberculosis 

patient for an estimate of a $5.50 cost per patient day for short 

course chemotherapy. It is assumed that short course tuberculosis 

chemotherapy drugs cost the same at the health center as in the 

hospital. 

The 80% diagnostic accuracy reflects the fact that over 90% of 

patients with smear-positive pulmonary tuberculosis have objective 

symptoms, such as cough, fever, loss of weight, sputum or 

hemoptysis (blood in sputum) (DCPDC-TB)). The 80% TB cure rate for 

short course chemotherapy has been established in sub-Saharan 

Africa conditions (Murray and others 1991). The 80% rate is an 

estimate allowing for the likelihood that a short-course 

chemotherapy program will not be as efficacious as the ones 

mentioned in the literature. The 70% case fatality rate is for 

smear positive TB and serves as the targeted mortality. The 

externality factor takes into consideration that the prevention of 

one case of TB will after a few transmission cycles prevent 

approximately 3 other cases of TB within a 10 year period. The 

DALY converter is 29 and is based on an average age of death of 30 

and including the effects of age weighing as seen in Murray 

"Sick Child" Cluster 

8 Because Murray and others (1993) expresses the number of DALYs lost per 
death by male and female, it was assumed that deaths across all package targeted 
interventions were equally distributed among males and females (except in the 
case of pregnancy-related maternal mortality) and an equally sex-weighted average 
DALYs lost per death was used. 



It is estimated that 16% of the general population is under 

the age of 5, with each under 5 year old utilizing the package, at 

either the health outpost or health center, once during the year 

and modeling that all under 5 year olds have an equal probability 

of seeking care. The model assumes that one-half of the 

intervention participants are first seen at the health center and 

one-half at the health outpost. The number of children seen at the 

hospital is based on data showing that 17% of children seen at the 

health center or health post for either acute respiratory 

infections, diarrhea or malaria need to be referred to the district 

hospital for supportive care (Preliminary Data From World Health 

Organization Control of Diarrheal Disease and Acute Respiratory 

Infections Programs (WHO/CDD-ARI)). It is assumed that a II Sick 

Child" Cluster participant who needs hospitalization will be 

referred at the same rate from either the health center or health 

outpost system and it is estimated that 1 health outpost or health 

center visits is needed for the "Sick Child" Cluster, considering 

that some children will not return to the health outpost/center 

after the initial visit because they have the common cold; others 

will obviously need more visits (WHO/CDD-ARI). Data indicate that 

approximately 3 days are needed in the hospital for treatment of 

severe pneumonia, severe diarrhea or cerebral malaria. Costs per 

contact at either the health post or health center is based on a 

$2.50 cost for the IISick Child" Cluster consultation, which 

includes education for mothers and checking of immunization 

records, plus $.50 for antibiotics or palliative medicine (DCPDC-



ARI; WHO-CDD/ARI). The $12 cost per hospital day reflects 

preliminary World Health Organization Data. The 60% diagnostic 

accuracy figure is derived from the assumption that diagnosis is by 

simple algorithm only. Because efficacy information on "Sick 

Child" Cluster interventions is still preliminary; however, 

efficacy is modeled to be 60%, although preliminary WHO data 

indicate it may be higher. The 60% effectiveness measure is lower 

than for many other programs, because the "Sick Child" Cluster 

relies on algorithms which have to be well understood and strictly 

followed in order to be effective. Targeted mortality assumes that 

40 out of a thousand clinic visits will result in death if 

untreated and is based on preliminary WHO data. The DALY converter 

considers the average age of death is 2. 

Prenatal and Delivery Care Cluster 

The number of intervention participants is based on a crude 

birth rate of 45/1000, and a consideration that pregnant women will 

use Prenatal and Delivery Care Cluster services even though they do 

not give birth, resulting in 50,000 participants (WDR Statistical 

Appendix 1993). Some (equal to about 10% of women who deliver) 

will utilize services, but not give births as a result of false 

positive pregnancies, abortions and miscarriages. It is assumed 

that all participants are first seen at the health outpost level r 

with 10% of women delivering at the health center level for 

moderately severe complications and high risk pregnancies that are 

easy to manager and 10% at the hospital for severe complications 

and complex high risk pregnancies. The remaining women deliver 



either at home or at the health outpost assuming it costs the same 

to deliver at home or at the health outpost. It is estimated that 

on average at least 4 ante-partum, 1 partum and 1 post-partum 

visits are needed at the health post for non-complicated events. 

This count of 6 visits is lowered to 5 in total, considering that 

pregnant women who are referred to either the health center or 

hospital do not utilize all the health post visits. Because women 

who utilize the health centers for pregnancy care are those with 

complications, it is believed they need at least 5 visits in 

addition to those utilized at the health post. The lack of concrete 

data leads to a conservative (high) estimate that 5 hospital days 

are needed for high risk cases or complicated births. The cost per 

health post visit is estimated to be $6, and includes two-dose 

tetanus toxoid vaccination (TT2) and daily iron supplementation for 

the length of the pregnancy at a $5 cost per pregnancy for iron 

supplementation (DCPDC-Micronutrient Deficiency). The cost per 

health center visit is double that of the health post visit, 

because of the greater utilization of comparatively expensive labor 

(doctors) or drugs (anti-seizure medication, intra-venous fluids, 

etc. ) (World Health Organization/Mother Baby Package (WHO/MB), 

Forthcoming) . The cost per hospital day is a result of cost 

estimates for predominantly surgical management of high risk or 

complicated pregnancies, since uncontrolled hemorrhage or 

obstructed labor patients are referred to hospital (WHO/MB). 

The 95% diagnostic accuracy figure is derived from an estimate 

of the percentage of women who utilize the Prenatal and Delivery 



Care Cluster and are or became pregnant, the percentage of women 

who will use services to determine if they are pregnant. The 50% 

efficacy measure is the maximum perinatal mortality and chronic 

disability reduction under ideal conditions for the Prenatal and 

Delivery Care Cluster as described (Greenwood and others 1990; van 

Roosmalen 1989). Because compliance rates may be low and provider 

education can be so variable, effectiveness is estimated to be 75%. 

The targeted mortality considered is the perinatal mortality rate 

and is 60/1000 births (WDR Statistical Appendix 1993). The 

proportion of births which would result in chronic disability from 

problems in the perinatal period is assumed to be 5% with an 

average 5% disability resulting from cerebral palsy, mild hearing 

loss, mild cognitive dysfunctions, etc. The DALY Converter assumes 

the average age of onset of death or disability of Prenatal and 

Delivery Care Cluster target diseases is at birth. 

The Prenatal and Delivery Care Cluster also averts disease 

burden from maternal mortality/morbidity, neonatal tetanus and low 

birth weight associated mortality. Background calculations 

undertaken for The 1993 World Development Report have shown that 

approximately 65% of the entire DALY burden from childbirth is from 

perinatal mortality and morbidity. Thus, 35% of the DALY burden is 

due to maternal, neonatal tetanus and low birthweight related 

morbidity and mortality in the post-infant period which is 

suspected to be substantial. To account for these non-perinatal 

DALY losses, an externality factor of 1.5 is used which is derived 

from a ratio of the entire DALY burden from childbirth/DALY burden 



from perinatal disease. 

STD Trea tmen t 

The number of intervention participants is the same as the 

number of health center participants, because the Sexually 

Transmitted Disease (STD) Treatment intervention is entirely health 

center based. The number of participants assumes a 6% prevalence 

of "classic" STDs (syphilis, gonorrhea or chancroid) in the 15-59 

adult population, which is then divided by two to convert to a 3% 

STD annual incidence rate assuming a two year duration. Since the 

adult population is 55% of the total population, it is estimated 

that approximately 16,500 persons will acquire a classic STD per 

year. The model assumes that 1.5 visits are needed for the STD 

intervention estimating that one-half of the clients treated will 

return for a follow-up visit. The cost for each of these STD 

treatment health center visits incorporates $1 for antibiotics 

(injectable or oral), $2 for diagnosis (inexpensive DNA probes) and 

$3 for the consultation (salary, fixed costs, etc (Moses and others 

1991; DCPDC-STDS and AIDS) . 

The modeled diagnostic accuracy results from a lowering of 

reported DNA probe diagnostic accuracy from above 85% to 70%, 

assuming that some facilities will have to diagnose classic STDs on 

physical signs alone. Antibiotic efficacy against gonorrhea, 

syphilis and chancroid is approximately 80%, but it is lowered to 

70% considering the higher prevalence of penicillin-resistant 

strains of Gonorrhea in many areas. Program effectiveness is 

predominantly based on estimates of patient compliance with oral 



antibiotics. The proportion of patients who are disabled 

incorporates the assumption that 7.5% of classic STD cases who 

present to the health center will proceed, if they have not 

received treatment, to either chronic pelvic inflammatory disease, 

urethra stricture or infertility, with an average disability of 

0.2. The DALY converter assumes the average age of onset of an STD 

is 28, but the average age of onset of AIDS is age 38. Because 

most cases of AIDS will die without treatment within a year or two 

of onset, the average age of AIDS onset is assumed to be the same 

as the average age of an AIDS death. Since the prevention of AIDS 

is the predominant DALY saving influence of the STD Treatment 

interventions, the later age of onset is utilized (DCPDC-HIV and 

AIDS). It is assumed that STDs cause approximately 30% of HIV 

transmission; thus, if HIV incidence is 7/1000 a year, 

approximately 2/1000 incidence of HIV is due to STDs, assuming 7% 

HIV seroprevalence in age 15-59 year olds and a 10 year duration of 

HIV/AIDS (Stanecki and Way 1993; Cowley 1993)9. When the averted 

HIV /AIDS burden from treated STD cases is converted to DALYS 

(utilizing average age of onset or death of 38) the DALY burden is 

7 times that of STDs alone (utilizing an average age of onset or 

death of 28), which results in an externality factor of 8. 

Family Planning 

The number of intervention participants, is based on an 

estimate that 18% of the general population are women aged 15-49 

9 Extrapolated from Odds Ratios for HIV in commercial sex workers from 
Abidjan, Cote d'Ivoire with and without STDs (Marie Laga 1993). 



and in union; and assuming that 5% of these women receive family 

planning at the health center and 10% obtain family planning at the 

health outpost (Bos and others 1992). The total 15% contraceptive 

prevalence rate for women in union reflects in part desire for 

family planning and social obstacles to such. It is estimated that 

approximately 3 visits a year are needed for the family planning 

intervention, taking into account the effects of injectable 

contraceptives which are efficacious for 3-6 months, implants 

lasting 2-3 years and daily oral contraceptives (for which multi

month supplies can be given at a single visit). The cost per health 

post visit utilizes a $3 cost for oral contraceptives (the 

predominant mode of family planning at the outpost) per health 

outpost visit (every 4 months) and $2 per clinic visit for salaries 

and overhead (DCPDC-ARI; Management Sciences for Health 1992). 

The number of visits needed at the health center is two-thirds a 

visit, considering that it takes one visit for IUD insertion, one 

visit for removal and the normal IUD can be used for 3 years 

without interruption. The $10 cost per visit for IUD placement and 

removal is an estimate based on local labor costs and a minimal 

cost for the IUD itself. 

The 95% targeting accuracy is relatively high because it 

relies on an estimate of the percentage of women in union who are 

fertile. Program efficacy is 95% which is the oral contraceptive 

efficacy rate; oral contraceptives are the dominant component of 

the family planning program and in any case injectable and implant 

contraceptive have efficacy rates above 90% (DCPDC-Excess 



Fertility) . Conversely, because oral contraceptives are the 

dominant component, effectiveness is only 80% due to the high 

possibility of taking oral contraceptives incorrectly. The target 

mortality associated with the family planning intervention is 

linked to the increased infant mortality rate from too short birth 

spacing and is estimated to be 15% of an Infant Mortality Rate of 

90/1000 and it is assumed that if there were no family planning, 

the participant would have a live birth every other year. Because 

family planning can also decrease the risk for mothers mortality 

and for late fetal deaths, it was estimated in background 

calculations for the 1993 WDR that using the infant mortality rate 

as the target mortality will capture two-thirds of all the DALY 

losses associated with excess fertility, as a result, the 

externality factor is 2.0 which equals the total DALY lost from 

excess fertility/DALY losses from excess fertility related infant 

mortality. The DALY converter is 32, incorporating an average age 

of death of under 1 year (assuming that averted maternal morbidity 

and mortality due to excess fertility has a small effect on the 

total number of DALYs lost) . 

Limited Care 

The number of intervention participants is based on the 

assumption that on average lout of every 10 individuals over the 

age of five will benefit each year from one of the following 

services delivered at the health center: pain management I diagnosis 

of simple conditions (including simple bone fracture) I diagnosis of 

conditions requiring surgery (appendicitis), and management of non-



complicated diabetes, and hypertension or post heart attack 

conditions (children under 5 are not included in the Limited Care 

Program because the majority of their immediate health needs are 

met by the Sick Child Package). It is further estimated that 3% of 

the individuals seen at the health center level will need referral 

to a hospital for complications giving the number of hospital 

participants. The cost per each health center visit estimate 

includes a $3 cost for the clinic consultation itself and $.50 cost 

per consultation for drugs such as simple anti-hypertensives (Beta 

blockers) or pain pills (DCPDC-Cardiovascular Disease). The $30 

cost per day of hospitalization is an estimate based on an average 

cost of treating a hypertensive crisis, complicated diabetes or 

essential surgeries such as an appendectomy. The number of needed 

clinic visits of 1.3 is based 1 visit every three months (4 visits 

per year) for interventions such as simple diabetes or post heart 

attack management which are needed by 10% of limited care patients 

with 90% of limited care patients utilizing only one visit per 

year. Approximately 3 hospital days will be utilized by patients 

needing hospitalization in the Limited Care series of 

interventions, considering hospital stay averaged across the myriad 

interventions included. 

The 75% diagnostic accuracy figure relies on an estimate of 

the percentage of the clients who actually benefit from limited 

care services, incorporating the expectation that most individuals 

would benefit at least from pain management or advice. The 10% 

efficacy measure is an average across interventions; for example, 



diabetes management is 30% efficacious, surgery for appendicitis is 

80% efficacious, therapy for cancer or severe stroke is only 1% 

etc. The efficacy measure is low, since the Limited Care 

interventions do not cover all diseases; many patients will get 

little or no benefit, corresponding to zero efficacy. The 

effectiveness estimate of 70% is also low, because some of the 

limited care interventions require difficult patient or provider 

compliance and the need for optimum technical efficiency. The 

targeted mortality of 8/1000 is the crude death rate in the general 

population (16/1000) minus mortality from diseases covered by other 

services besides those in Limited Care interventions (8/1000) and 

is a conservative estimate considering the high case fatality rates 

from some limited care target diseases (WDR Statistical Appendix 

1993). Without the Limited Care interventions, it is assumed that 

1% of the target population would suffer chronic disability such as 

a hypertensive stroke or diabetic ulcers at a 10% level of 

disability across all possible disabilities from Limited Care 

targeted diseases, with a 40 year average age of onset, with a DALY 

converter of 23. 

Low-Income Country/Public Health Interventions 

EPI Plus 

The number of intervention participants is the number of 

infants surviving to receive every needed EPI vaccination. There 

are 45,000 births in the general population (crude birth rate of 

45/1000), of which approximately 41,000 infants survive to receive 

EPI vaccination, given an Infant Mortality Rate of 90/1000 and the 



effects of stillbirths and late fetal deaths. Approximately 5 

health outpost visits are needed to achieve a fully immunized child 

and it is assumed that Iodine and Vitamin A are given when 

vaccination occurs; thus no new contacts are needed for the 

micronutrient deficiency component of the program (World Health 

Organization/Expanded Program of Immunization (WHO/EPI), 1991). 

The average cost of a fully immunized child has been reported to be 

$13; when considering the cost of micronutrient distribution, this 

cost will rise to $15. This $15 cost is then divided by 5 visits 

to give a $3 cost per health post visit (Brenzel 1990; DCPDC

Micronutrient Deficiency) . 

The 95% targeting accuracy adjusts for vaccination of children 

who have already been vaccinated (Shepard and Sanoh 1986). The 

combined efficacy of EPI plus is approximately 90%, while 

effectiveness is estimated to be 90% considering that there is a 

simple treatment protocol involved in immunizing children, but 

incorrect doses and improperly stored vaccine are still given on 

occasion. The targeted mortality rate assumes no vaccination 

program exists and multiplies the infant mortality rate (IMR) of 

90/1000 times the sum of the portions believed to be due to vaccine 

preventable diseases (.20) and micronutrient disorders (.02). 

This portion of the IMR due to vaccine preventable and 

micronutrient deficiency related disease is an average, and in some 

environments this portion may be much higher. The chances of a 

child in a non-immunization environment acquiring either severe 

paralysis from polio, blindness from vitamin A deficiency or a 

77 



profound learning disability from Iodine deficiency is 1% and 

serves as the proportion of the target population who will become 

disabled without the intervention. The average severity of such 

disability is 50% and takes into account the three non-weighted 

permanent disabilities (DCPDC-Polio; DCPDC-Micronutrient 

Deficiency). Since some vaccine-preventable deaths or disability 

occur after infancy, a 1. 2 externality factor is used and is 

considered a conservative estimate. Because it is under 2 year 

olds who die or are disabled from vaccine preventable diseases, the 

DALY converter is 32 years. 

School Health 

The number of school aged children who will be de-wormed on an 

outpatient basis assumes 24% of the population is age 5-14. It is 

estimated that only 20% of those need de-worming worldwide; 

however, this percentage was elevated to 30% in this scenario 

considering that many low-income countries have a greater worm 

burden than the global average (WDR Statistical Appendix 1993; 

Berkley and Jamison 1991). The $3 cost per outreach visit for the 

school health program considers one visit per year and is based on 

an approximate doubling of reported costs for one school health 

outreach visit which was modeled on de-worming costs alone (DCPDC

Helminth Infections). The 95% targeting accuracy is derived from 

the assumption that virtually all school aged children benefiting 

from some aspect of the School Health interventions. The 80% 

efficacy measure is predominantly derived from the efficacy of the 

de-worming component, while the 80% effectiveness figure was also 



based on the de-worming component and took into account probable 

slightly diminished capacity to reduce ill health due to general 

problems with drug supply or incomplete record keeping. The 

0.5/1000 targeted mortality rate is the case fatality rate among 

children with worms assumes that 50% of schistosome and 100% of 

intestinal helminth deaths occur in school-age children in the 40% 

most at risk (DePOe-Helminth). 

The proportion disabled estimate of 5% is derived from 45% of 

school-age children having mild-to-moderate intestinal 

helminthiasis infection and 15% having Schistosomiasis infection 

with an average disability of 10% (DePOe-Helminth). The DALY 

converter of 36 reflects the average age of onset of death or 

disability of 10 years. Both mortality and disability measures 

include only the burden from worms; any benefits accrued from 

health education and micronutrient education are not included, 

although their costs are. 

Other Public Health 

The number of intervention participants assumes 60% of the 

population will be targeted for either vector control, water 

monitoring, beverage monitoring or basic sanitation education. The 

other 40% of the general population are assumed to live in 

inaccessible places or to have private water supplies. The total 

intervention cost is not calculated via the number of health 

service location visits needed, but by estimating the total costs 

of each intervention component as shown below: 



Component 

Vector Control -
($300,000) 

Water/Beverage -
Monitoring 
($600,000) 

IEC -
($300,000) 

Total Cost ($1,500,000) 

Assumptions 

Assumes one-half of target population will 
need yearly vector control spraying at $6 
per house served per year with 6 people 
per household. 

Assumes a costs of $1.00 per person served 
every year for the 60% of the population 
covered by the Other Public Health 
series of interventions. 

$1.00 per person served every year for 60% 
of the population covered by the Other 
Public Health series of interventions. 

No DALY gains are attributed to the Other Public Health program, 

even though they are estimated to improve health, because no data 

exist from which to estimate them. 

Tobacco and Alcohol Control 

All individt'r,'lS will benefit since everyone is either a 

potential smoker or heavy drinker or will feel the ill effects of 

such behavior (such as drunk driving or second hand smoke, etc.) 

making the target population the entire population. While it may 

be true that all individuals may not benefit from a tobacco and 

alcohol control program (i.e. , some muslim countries), a 

conservative estimate of costing the control program for everyone 

is made. The total cost of the intervention is $300,000, with a 

breakdown as follows: 

Information/Education/Communication -
Labeling -

$150,000 
$150,000 

The 100% targeting accuracy of the program assumes that all 

individuals are potential smokers or alcohol abusers. Data on 



program efficacy has as its source, estimates that 20% of smokers 

or alcohol abusers will be sensitive to taxes and educational 

messages (DCPDC-Cancers)10. Because there is a large potential for 

diminished program efficacy due to illicit selling of cigarettes or 

alcohol, program effectiveness is modeled to be only 75%. The 

targeted mortality estimate considers that 25% of all smokers and 

alcohol abusers will die due to tobacco or alcohol attributable 

reasons, the prevalence of either smoking or heavy alcohol 

consumption is 20% in the adult population, and the adult 

population is 60% of the total population. These assumptions 

result in 30,000 deaths out of a population of 1 million which are 

assumed to occur over a 10-year period (3,000 deaths per year). 

The mortality rate is derived by adding the disease burden from 

certain cancers such as lung cancer, cirrhosis and Chronic 

Obstructive Pulmonary Disease (COPD) , then applying the 

attributable risk from smoking or alcohol abuse to each disease 

category (United States Preventive Services Task Force 1992). Each 

attributable risk fraction was reduced to account for the less 

developed world's lower prevalence of smoking and alcohol abuse as 

compared to industrialized countries from which the attributable 

risk fractions come. The DALY converter assumes that mortality 

from smoking and alcohol abuse occurs at age 65, resulting in 10 

DALYs lost; however, the cost of the program takes place 

10 Approximately 10-lS\ reduction in cigarette sales resulted in some 
developing countries when excise tax were doubled, and this does not take into 
consideration the benefits of education programs or limiting of cigarette or 
alcohol advertising. 



approximately 25 years before death and when the 25 years of 

discounting are applied to the 10 DALYs lost, the result is only 5 

DALYs lost per death. A relatively high externality factor of 1.5 

takes into account the benefits from avoiding death or disablement 

due to passive smoking or alcohol attributable accidents. 

AIDS Prevention 

The number of intervention participants is the same as the 

number of health outpost participants, since the AIDS prevention 

intervention is entirely outreach based. The AIDS prevention 

intervention is based on 2.5% of the adult population aged 15-59 

classified as commercial sex workers, who need bi-monthly AIDS 

prevention visits. The cost per AIDS prevention visit depends on 

a $10 condom cost per outreach visit and a $5 cost for the visit 

itself (DCPDC-AIDS and STDs). The $10 condom cost per outreach 

visits is derived from a $.06 cost per condom with 4 condoms used 

a night for 240 nights out of the year, resulting in a $57 cost for 

condoms per year which is then divided by the number of outreach 

visits per year. The comparatively high cost for the visit itself 

results from the assumption that the outreach visits will be highly 

intensive and focused. 

The targeting accuracy considers that 95% of participants 

included in the AIDS prevention intervention would be commercial 

sex workers. Because condoms sometimes break, it is assumed that 

efficacy is 95%, and is a measure for the potential of condoms to 

prevent the spread of STDs and HIV (United States Public Health 

Service 1992). Effectiveness is assured to be only 60% considering 



the potential of not using condoms with every sexual encounter 

(Moses and others 1992). The mortality rate associated with AIDS 

assumes a 7% HIV seroprevalence in the general population with a 10 

year duration of HIV/AIDS till death resulting in an HIV incidence 

rate of .07% per year and a 100% fatality rate from AIDS (Stanecki 

and Way 1983). The average age of death is 38 for HIV /AIDS; 

however, the discounted conversion DALY converter of a 38 year old 

age of death, which is 25 years, is discounted again for 10 years 

because the benefits occur 10 years from the time the interventions 

is paid for, lowering the (DC) from 25 to 18. The DALY gain from 

preventing HIV infection is much more important than that from STD 

treatment, even though condom usage will also prevent STDs, and it 

is estimated that 40% of commercial sex workers will acquire an STD 

during the year and of that 40%, approximately 15% will have 

permanent disability at a 20% level of disability. A greater 

percentage of commercial sex workers then of individuals in the 

general population are expected to have a sexually transmitted 

disease-based permanent disability, because these commercial sex 

workers have a greater chance of repeat episodes of pelvic 

inflammatory disease (PID), increasing the risk of chronic 

disability (Wasserheit and others 1992). An AIDS prevention 

intervention in one commercial sex worker can prevent many more 

cases of AIDS in clients; in fact, the externality factor is based 

on the ratio of 7 prevented HIV cases for one year's condom use by 

a commercial sex worker in an HIV/AIDS epidemic situation (DCPDC

AIDS and STDs) . 



Middle Income Country/Clinical Interventions 

The input data and assumptions in the middle-income scenario 

will be described only when they differ from those in the lower-

income model. The cost per outreach visit, health center visit and 

hospital day were calculated in middle-income countries by 

multiplying the cost for these health service location visits in 

low- income countries by 1.7. This multiplication factor is a 

result of: 

i. Calculating the percentage of costs which were due to labor 
in lower-income countries (roughly 30%) and multiplying by 2.5 
to adjust for a roughly 7 times greater per capita GDP in 
middle-income countries. The assumption is that labor costs 
in the health sector will not rise proportionally with per 
capita GDP, but only about one-third as much. 

ii. Multiplying the percentage of input costs due to training and 
management or supervision (usually 10%) by 2.5 also, because 
labor accounts for most of these costs. 

iii. Assuming tha" the annualized capital costs for building and 
equipment are 1.S times greater in middle income countries 
than in lower income ones. This takes into account the 
assumption that capital probably exists in greater supply in 
middle-income countries, but for which depreciation and 
maintenance costs may be extremely high. 

iv. Assuming that all other inputs such as drugs and supplies 
are freely traded on the world market, so the cost does not 
change from low income countries to middle-income countries. 

When the corrections due to factors 1-4 are summed, they result in 

costs for outreach, clinic or hospital 1.7 times those in low 

income countries and assuming that the inputs needed per 

intervention are roughly the same in low and middle-income 

countries. 



Tuberculosis Treatment 

The number of intervention participants results from the TB 

incidence rate of 54/100,000 in the Latin America and Caribbean 

Region (DCPDC-TB). As opposed to the Tuberculosis short-course 

chemotherapy program in the lower-income country scenario, all TB 

patients in the middle-income scenario are assumed to be treated on 

an out-patient basis. It is assumed that there is a lessened risk 

of TB transmission in the middle-income country due to less crowded 

housing conditions, so the externality factor is lowered from 5 to 

2 . 

"Sick Child" Cluster 

The number of intervention participants is based on 12% of the 

population being under 5, one-half of which will utilize the "Sick 

Child" Cluster at least once at either the health outpost or health 

center levels, in equal numbers. The number of hospital 

participants is a result of estimating that only 5% of health 

center or health post visits will result in hospitalization. 

Targeted mortality estimates are from case fatality rates for IISick 

Child" Cluster targeted diseases and which take into account that 

out of 1000 clinic visits, the lack of said visits would result in 

10 deaths. 

Prenatal and Delivery Care Cluster 

The number of intervention participants is based on a crude 

birth rate of 30/1000, but it is assumed that 10% of pregnancies 

will result in an abortion or miscarriage, so there will be 33,000 

participants all of whom will have at least one visit at the health 



post system (WDR Statistical Appendix 1993). It is assumed that 

70% of deliveries occur at the hospital, 15% at the health center 

and 15% at the health post. There are only 2 prenatal and delivery 

Care visits needed at the health post considering that most births 

occur at the hospital, all intervention participants are first seen 

at the health post and some prenatal and delivery care cluster 

participants will receive all of their care at the health post. The 

same rationale applied to the 3 visits estimated to be needed at 

the health center system. Since most normal deliveries occur at 

the hospital, there are only 2 hospital days needed on average. 

The targeted mortality figure is based on a perinatal mortality 

rate of 30/1000. Efficacy is assumed to be 30% since the perinatal 

mortality rate is already low and much of this mortality would be 

due to congenital malformations which are not amenable to prenatal 

and delivery care services as designed. 

STD Trea tmen t 

The 8,700 health center participants is based on the STD 

incidence rate. It was calculated by multiplying the percentage of 

the population which is age 15-59 (58%) by the STD incidence rate 

of 150/1000 (DCPDC-HIV/STDs) The externality factor relies on an 

HIV seroprevalence rate of 0.4% in the age 15-59 population, which 

results in an incidence of .4/1000, assuming that the duration from 

HIV seropositivity to AIDS to death is 10 years. The .4/1000 HIV 

incidence rate is multiplied by 0.3, supposing that 30% of HIV 

transmission is caused by STDs. When this STD-attributable HIV 

incidence is converted to DALYs (assuming average age of death is 



38 and occurs 10 years in the future) the resulting externality 

factor is 1.8. 

Family Planning 

It is estimated that approximately 40% of fertile age women in 

union ( who form 23% of the general population) will desire some 

form of contraception (Bos and others 1992). Approximately one-

half of the women desiring contraception will utilize outreach 

provided oral contraceptives; one-quarter will have an IUD inserted 

at the health center and one-quarter will undergo a bilateral tubal 

ligation at the hospital for a one-half day visit costing $100/day. 

The mortality targeted by the intervention is based on assuming 

that 10% of the 35/1000 infant mortality rate is due to close 

spacing of births and assuming that if the participant did not 

engage in family planning, she would have a live birth every third 

year. 

Limited Care 

Because chronic disease is more prevalent in middle-income 

countries, it is assumed that 12.5% of the middle-income country 

general population will utilize the Limited Care interventions as 

opposed to 10% in lower income countries. Serious chronic disease 

is also more prevalent in the middle-income country model, so it is 

assumed that 8% of the limited care intervention pool is 

hospitalized once per year, which results in 1% of the general 

adult hospitalized for Limited Care Program target diseases. The 

targeted mortality rate in the general population is 8/1000, 

considering that the crude death rate is 12/1000 for which two-



thirds is due to diseases not covered by other package 

interventions (WDR Statistical Appendix 1993) Because there are 

three times the number of patients hospitalized in middle-income 

countries as compared to lower-income ones and hospital care is 

expected to be more efficacious than care at lower levels, efficacy 

was doubled to 20% while effectiveness was increased to 80%. 

Middle-Income Country/Public Health Interventions 

EPI Plus 

The number of intervention participants at the health post 

level reflects a crude birth rate of 33/1000, adjusted to consider 

a 35/1000 infant mortality rate leaving 31,000 individuals needing 

vaccination. It is assumed that approximately 2% of the infant 

mortality rate is due to vaccine preventable diseases, while .5% is 

due to micronutrient deficiencies. It is further modeled that .05% 

of infants who do not receive EPI Plus will develop a permanent 

disability. 

School Health 

The number of participants assumes that 23% of the general 

population is between 5-14 and of these, 15% need to be dewormed 

(WDR Statistical Appendix 1993). The mortality rate is lowered 

from .5/1000 in the low-income scenario to .2/1000 due to a 

suspicion of better nutrition and overall health in school-aged 

children in the middle-income scenario. 

Other Public Health 

The estimated total intervention cost is 40% greater per 

component than in lower-income countries, as it is modeled that the 



greater cost of providing other public health services, as compared 

to lower- income countries, is partially offset by the lesser 

percentage of the population needing vector control, water/beverage 

monitoring and basic sanitation education. 

Tobacco and Alcohol Control 

The total intervention cost was estimated by multiplying the 

Tobacco and Alcohol Control costs from the lower-income country 

scenario by 2.5, which takes into account that labor is the 

essential cost input and that health service labor costs are 

approximately 2.5 times greater in middle-income countries than in 

lower income ones. The target mortality estimate considers that 

25% of all smokers or alcohol abusers will die from smoking or 

alcohol abuse causes and the prevalence of smoking or alcohol abuse 

is 30% in the adult aged 15+ population, which results in 

approximately 49,000 deaths out of a general population of 1 

million. This 49/1000 mortality rate is divided by 10 assuming 

that the deaths occur over a 10-year time period. Roughly the same 

estimated mortality rate was obtained by adding all the disease 

burden from certain cancers such as lung cancer, cirrhosis and 

COPD, then applying the attributable risk from smoking or alcohol 

abuse to each disease category (U.S. Preventive Services Task Force 

1992). The externality component in middle-income countries is 

expected to 3.0 considering the greater risk for vehicle or 

machinery accidents because of a higher degree of 

industrialization. 



AIDS Prevention 

The number of health post (outreach) participants relies on 

the assumption that approximately 2.5% of the adult population are 

commercial sex workers and adults constitute 58% of the adult 

population (WDR Statistical Appendix 1993) Because HIV 

seroprevalence is estimated to be .4%, the incidence rate is 

calculated to be .4/1000. The duration of illness is 10 years; and 

since all HIV cases eventually result in death, a (MR) of .00004 

results. 

Overall Results 

Taking all interventions together, the minimum package would 

save over a third of a million DALYs per million population in a 

low income country, at a $13 per capita cost as seen in Table 9. In 

a middle-income country, the total cost for the package would rise 

to nearly $20 per capita and would save approximately 100,000 DALYS 

in a million population. It must be remembered that the DALYs 

gained in Table 9 include dynamic benefits. These dynamic benefits 

are expressed in the externality factor and which predominantly 

calculate DALY gains from mortality and morbidity occurring outside 

of the current year. Dynamic benefits for the vast majority would 

not be captured in a yearly burden of disease calculation; 

therefore, with regards to Table 1, the (Ext) factor in the 

spreadsheets was set to one, negating dynamic benefits and the 



total DALYs gair.ed was then expressed as a percentage of total 

DALYs lost. While a consideration of the dynamic component of 

disease is important, it must be stressed that an accurate 

estimation of these benefits is extremely difficult. 

Table 9 Average Costs and DALYs Saved By Health Intervention(s) 
and Income-Group 

LOW-INCOME MIDDLE-INCOME 
HEALTH SERVICE COST DALYS 

COST ,.~.~~:J 
CUN/CAL 

TUBERCULOSIS TREATMENT 
SICK CHILD" CLUSTI:R 

PRENA r AUOELIVERY CARE 

S10 TREATMENT 
FAMILY PLANNING 
LlMITI:D CARE 

PUBUC HEALTH 

EPIPLUS 

SCHOOL HEALTH 
OTHER PUBLIC 

TOBACCO/ALCOHOL CONTROL 
AIDS PREVENTION 

TOTAL. 

" 58,689,000 , 
I 
I 

! 
S685,000 

S2,C01,OOO 
$4,290,000 

5257,000 
5429,000 

$1,027,000 

$4,489,000 

$799,000 
$280,000 

$1,500,000 
5300,000 

$1,608,000 

$13178,000 

213,000:1 

1 
36,500'1 
51,6CO, 
74,100' 
41,200i 

8,400 1 

1,500 

, 
97,5001 

32,0001 

8,9001 

NI~ 
1800' 

54:9001 

310900 

I 

~S-:-:12:-:6:":"03::-0::-:070---730::-5::-:0-::-0 II 

,I I 
I S200,OOO 4,800 

! 
S1,062,OOO 4,800

1 56,356,000 20,300 
$188,000 2,900 

$1,632,000 5,000 
$3,165,000 2,700 

$6,288,000 59,500 

$930,000 10,500 
$207,000 4,000 

$2,000,000 NI~ 

$750,000 11,000 
$2,401,000 34,000 

$18881000 800001 

One of the most important assumptions involved in constructing 

these models is that of a certain level of technical efficiency. 

Because the actual technical efficiency of health interventions is 

unknown for much of the world, a "reasonable" level of such 

proficiency was assumed. For instance, there is expected to be 

little delay in diagnosis of patients, and drug supply lines are 



essentially reliable. Closely related to assumptions of technical 

efficiency are estimates of quality of care parameters 

(effectiveness and diagnostic or targeting accuracy influences). 

It was again assumed that a "reasonable" quality of care was 

provided, partly as a result of an assumed "reasonable" level of 

technical efficiency. For example, cesarean sections would only be 

performed on the patients who were clinically indicated to need 

them. If quality is actually adequate but the target population 

does not perceive that a reasonable quality of care is being 

provided by the essential health package, costs would rise as a 

greater emphasis (with more funding) would need to be devoted to 

promotion of the package. 

There are limitations to a essential health package cost

effectiveness exercise such as those presented here. Chief among 

them are assumed levels of "reasonable" levels of technical 

efficiency and quality of care measures. Furthermore, the cost-

effectiveness exercise presented needs to be refined via local 

adaptations of the model. By melding theoretical cost-

effectiveness exercises such as the ones presented here with local 

inputs of data and experience, the methods used will become more 

valuable for determining health service priorities. 



Conclusions 

While estimating the costs and impact - in terms of reducing 

the burden of disease - of an essential health services package 

has tremendous potential for amplifying and diversifying the health 

policy debate, this potential has economic, political and 

methodological limitations. Despite these limitations, an exercise 

such as the one presented here can advance thinking on how to 

maximize available health resources, using a single explicit output 

indicator which reflects undesirable states of health such as 

disability or death. 

Although the process of priority setting in the health field 

is poorly understood, in developing countries a discrete number of 

factors determine largely the allocation of public spending on 

health. 

i. The most important single determinant of the annual health 
budget and its composition, for most countries, is the 
previous year's expenditure pattern with some marginal 
additions to compensate for inflation. This creates a 
financial inertia that perpetuates the deficiencies of the 
current system, particularly the distribution of public 
resources by socioeconomic groups and by levels of care and 
the content of services (type and scale of interventions). 

ii. Governments of developing countries are also usually sensitive 
to international initiatives and fashions as to what deserves 
priority in the health sector. External assistance through 
the earmarking of loans and grants influences country spending 
patterns. In addition, countries are influenced by the moral 
or technical authority of some international agencies. 



Unfortunately, health priorities stemming from international 
agencies are not derived from a thorough or comprehensive 
study of the options, but often are derived from implicit 
criteria. 

Other considerations that may influence the definition of 

health priorities are: the perceived pattern of the burden of 

disease, the interest of the medical profession and other parts of 

society in having access to complex medical technology and training 

and research activities, and ideological standpoints of the 

government and the medical profession as to issues of equity and 

freedom of choice for patients and providers. 

Despite the forementioned influences on the health planning 

policy context, over the past 10 years, major progress has been 

made in evaluating the health needs of human populations and the 

appropriateness of alternative interventions to meet them. More 

refined epidemiological indicators and methods are now available to 

assess the burden of disease. Economic evaluation of interventions 

and programs, mainly through cost-effectiveness analysis, has been 

introduced and applied more widely. More importantly, the rationale 

of economic evaluation has permeated the process of decision making 

in health in many health institutions, national and international. 

In fact, it is the aim of this paper to explain in detail the data 

and assumptions used to calculate the costs, effectiveness and 



cost-effectiveness of the minimum package. By doing so it can only 

further the process of defining inputs (costs) and outputs (numbers 

of DALYs saved) which may be considered in the health planning 

process. Unfortunately, much of the policy debate is concentrated 

around a natural narrow focus of either saving life without a 

consideration of how much it costs or only funding the cheapest 

interventions as examples. By engaging in essential health 

packaging, individual or group foci can intermingle in turn 

highlighting a greater area for policy debate. 

Since the essential health services package presented here 

assumes a 11 reasonable " level of quality of care, technical 

efficiency and approximates for mortality and disability rates, 

some may argue that it is impractical to consider the presented 

package. It has never been proposed that the presented costs and 

effectiveness of an essential health package be used for 

allocation's purposes. The variance in costs, disease profiles and 

intervention effectiveness between countries (or regions within a 

country) absolve the presented work of that task. By presenting 

various scenarios such as the low-income and middle-income ones as 

well as incorporating estimates of technical inefficiencies and 

effectiveness, it is hoped that a more realistic 11 average " policy 



context picture, for which the essential health care package may 

evolve, is portrayed. 

The methods currently available are far from perfect. Some of 

the most important tecimical problems that need attention are 

briefly described below. The list of interventions analyzed in the 

DCPDC study is not exhaustive, so it is necessary to undertake 

further studies. Two groups of interventions deserve special 

attention: those that are idiosyncratic to countries; for example, 

acupuncture in China, quarantine for AIDS patients in Cuba, 

symphysiotomy in some African countries, ambulatory surgery in 

Colombia and those that have been only recently designed for 

community-based delivery (such as delivery of phenobarbital for 

epilepsy, or chemotherapy for scabies or taeniasis) . 

Many of the estimates were obtained from studies undertaken in 

developed countries under controlled conditions, especially those 

targeted towards noncommunicable diseases. All the estimates 

however, are only approximations, since several conditions that are 

country specific, like wages, amount of inefficiently used 

infrastructure, availability of hard currency, incidence of the 

disease, available infrastructure and quality of care, alter the 

ultimate cost-effectiveness of a given intervention or program. 

Identifying the main factors that influence cost-effectiveness of 



interventions would help policy makers make better use of the 

estimates currently available. The following list shows the main 

factors that need to be considered: availability of foreign 

exchange, prices of private goods and services, professional wages, 

subsidies for other public services, incidence and prevalence rates 

of diseases, desired coverage, size and density of the population, 

education of the population and cultural acceptability of the 

intervention. 

Finally, and possibly most importantly the costs utilized in 

these calculations assumed a certain pre-existing infrastructure 

component which was not cos ted out. The reason for the not costing 

out of the pre-existing infrastructure component is that the 

portion of these costs which are currently utilized or could easily 

be converted to package interventions is impossible to calculate. 

Furthermore I these infrastructure costs are probably an over

estimate, due to health system inefficiencies such as inappropriate 

referrals or untimely and unproductive use of relatively expensive 

infrastructure. 

One of the most important determinants of effectiveness and 

cost is the scale of the program. Point estimates of cost 

effectiveness can be misleading if they do not specify the scale of 

the intervention. What is required are functions of cost-



effectiveness that permit planners to make decisions as to what is 

the optimal scale of the particular intervention in question. This 

is a critical issue fer community-based i~lterventions, since they 

are likely to yield economies of scale up to a certain limit. 

Universal coverage however, may surpass that limit and produce 

diseconomies. On the other hand effectiveness can, in some 

situations, be negatively affected with large scale programs. 

These limitations can only be overcome through an exercise 

that integrates the current information and methods in a real 

health system and permits planners to test the feasibility of the 

approach and assess the extent to which it assists in the process 

of allocating resources. Moreover, this exercise will facilitate 

the study of the missing estimates, namely, other interventions, 

the cost and effectiveness of packages of interventions and scale 

functions instead of point estimates. The next logical step in the 

use of quantitative methods for resource allocation in the health 

sector, is to apply them in different real settings, test their 

appropriateness, collect the missing information and make the 

necessary adaptations. Finally, only by testing the essential 

health package in a real health system will answers be found as to 

the political and economic feasibility of a package come to light. 

Indeed, issues such as existing budgetary limitations at both the 



macro level, i.e. amount of government expenditures for health and 

at the micro level and how many registered nurses will be needed, 

are considerations which can only fully be incorporated at the 

local level. 
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APPENDIX TABLES 



T ~blc 2 The ten main causcs of discase burden in children in demolll'8ehicallv dc\'cloeinll economies 

ClUldren under five Cluldren. 5·14 years old 

Female ~Iale Female ~Ialc 

To~1 disablllty·adJusted hfe yean lost (mllhoM) 250 :67 67 75 

Cisease. and InJunes I. Rank Percent Rank Pe:-eent Rank Percent !",nk ?ercenl 

100.0 100.0 100.0 100.0 
Communicable and pennatal 7J.2 U.6 S7.1 52.1 

Infectious and parasitic J7.9 J7.8 48.S 45.J 

Tubemllosis 0.5 0.5 OJ 5.7 OJ 41 
STDs and HIV OJ \.7 OJ 22 0.1 0.0 

SyplUlis 0.8 0.8 0.0 0.0 
Human immunodeficiency VIIUS 0.4 0.5 0.3 0.2 

Diarrheal diseases 8] 16.0 8j 15.4 8j 7.1 8j 6.1 
Childhood cluster 10.6 10.S 1.6 8.1 

Pertussis 1.8 \.9 \.6 \4 
Polio 0.3 0.4 2.0 2.S 
Measles S.6 S.4 4.1 3.4 
Tetanus 2.9 2.8 O.S 0.7 

Malaria OJ 4.7 OJ 4.7 8j 4.9 EB 4.3 
[ntesunal helminlhs 0.0 0.0 12.3 I\,4 

Ascans 0.0 0.0 7.6 7.1 
Tnchuris 0.0 0.0 4.6 4.2 

RCSlIiratory infectioM ~ 1S.3 8j 17.3 OJ 7.9 OJ 6.9 
Perinatal t2J 17.0 19.5 0.0 0.0 

Noncommurucable 21.2 19.9 28.4 27.2 
Nutrltionallendocrine 6.S 6.1 1.7 2.4 

Protem-cnergy malnutrition 

~ 
2.4 

~ 
2.1 0.3 0.2 

Iodine deficiency \.3 10 1.2 0.2 0.2 
Vitamin A deficiency 2.3 7 2.2 0.0 0.0 
Aaaaias 0.3 0.3 OJ 0.3 1.9 

NeIIIO-psychiatric 1.1 1.0 7.S 9.1 
Epileply 0.2 0.3 • 2.6 • 3.S 

R.espinIary 2.0 1.1 J.2 4.0 
AIdIma 0.2 0.2 • 2.3 2.6 

Congenital • 6.S • 6.6 1.2 1.0 

!JIjuries 5.7 S.S U.S 2117 
UDiDlcmional 4.6 4.6 12.6 18.1 

Molar vehicle injuries 0.4 0.4 • 3.7 I 4.4 
Fills 1.2 1.0 1.9 3.1 

Drownina 0.6 0.7 1.7 3.2 
lntaItional 119 o.a 2.0 2.7 

la The I'8Ilkinis refer 10 bea.lth intervenuons priorities; disease poups are ranked only wilm there IS a single intervention 
or _opted cluster of interventions for conrrolling the cIiseua included in the group. 
BOiseases that can be substantially contzolled with COIt-cli'eetive interVention; less than 5100 per OAL Y saved. 

.' Diseases that can be partially controlled with moderately cost-cli'eetive mterventions; 5lS0 10 5999 per OAL Y saved; 
There are few or DO interventiON in the range of 5100 to ruo per OAL Y saved. 1l0iseues that cannot be eontzolleci in aCOltoe1!'ective maMer; over Sl,ooo per OAL Y saved. 
Oi_ for which preventive &lid thenpeutic interventions hmI not been cvalU&lCd in temw of COIt-C1fectiveness. 



T3ble 3 The ten m:lln causes of disease burden in the adult and elderlv ~eulatioN in demoszraelticallv develoeinl( economies 

Younudults. (15-14vean old) Mature adults. (45·59 vean old) Elderlv. (60+ yean old) 

Female ~!ale Female Male FmuJe Male 

;ct.ll dlS3billty·adjusted life yean lost (millions) 151 153 49 65 60 63 

C,seues and '"lurles i. Rank Percent Rank Percent Rank Percent Rank Percent fUr.k Percent Rank Percent 

100.0 100.0 10'J.0 100.0 100.0 100.0 
Commurueable and matemal 48.5 ;]J.9 I J.2 14.9 8.4 9.6 

Wecuous and paras,uc 27.4 21.01 /0.6 1J.4 J.8 5.5 
Tuberculosis 7.1 CD 3.6 0 5.6 : 11 9.3 I 8 1 1.9 CIJ 4.0 
Sexually transmitted diseases 9.1 U 0.3 0.2 0.0 0.0 
Human immunodeficiency V1NS 3.9 EE 6.4 0.3 0.5 0 0.1 
ReJlIintory iniections 2.6 2.5 2.0 1.5 I 5 i 4.6 OJ 4.0 

~WemaJ /8.5 0.5 0.0 

:-':oncommunicable J8.7 J8.0 8/.6 75.9 87.8 86.1 
Maliaaant neoplasms 4.6 01.5 /6.7 /5.9 /0.4 14.1 

Stomach 0.3 0.3 1.4 t:::::::;;~l 2.2 I.] 

~ 
2.] 

Tncbcatbronchusllung 0.1 0.2 0.9 2.0 0 .• 9 2.] 

Cervix 0.6 t3j 2.6 1.0 
Ciabetes mellitus 0.5 0.5 2.8 1.6 D 2.4 l.S 
Nutritional/endocrine J.7 J.7 2.-1 /.4 / .4 0.9 

Anemia CJj 2.6 l.S 1.3 0.9 0.7 O.S 
Neuro-psychiaaic /2.2 /2.1 6.9 8.5 6.7 7./ 

DepteSI'vc d.sorden OJ 6.0 1 91 3.0 2.2 0.9 0.5 0.2 
Psyl:hoses :.0 L!.QJ 2.2 0.1 0.1 0.1 0.1 
Alcohol dependence syndrome 0.1 0.1 2.2 \,7 III 4.' .. 4.1 
Alzheimer's disease and other demenuu - 2.7 0.4 .. 3.6 0.7 1.6 0.2 

Scnseorpn 0.2 0.2 4.6 J.O 2.1 2.0 
c-u 0.2 0.2 OJ 3.1 0 2.] em 1.6 1.7 

Cardiovascular 6.1 6.7 21.2 2J.8 44.1 J9.1 
lscbemic hean disease 0.7 1.6 iii 4.7 iii 7.6 Ii 11.6 I 11.7 
Ccrebrovucular \.6 1.6 ::~~ l 8.7 " " 6.7 :;:" ... 1: 16.5 I] .• " .... 
Peri., CIIdo- and myocanIitis 1.2 US ].2 3.4 ].6 3.6 

ReIpUatcry 2.4 ~4 1.4 4.5 IU 1l.7 
Cbraaie obstructive pulmonary 0.3 0.3 0 2 .• [3] 2.7 OJ 1.1 1' :::::31 9.6 

DipItive 1.8 4.1 5.8 7.2 J.I 4.1 
Cirrbasil 0 .• 2.0 2.4 C2J 4.2 1.2 1" ':':'101 2.1 

Gellilll-lll'illlry system U 1.2 3.1 4.2 2., 2.4 
Bcaip pl'ClllaUC bypcnrapIIy 0 - 2.5 0.4 

MuIcuIo-Skclctal J.J 1.1 J.9 2.1 2.J 1.1 
Osteoanhritis _hi 2.2 0.7 -Ie 2.7 \.S 1.5 0.6 

Injuries 12.8 1.2 9.1 J.I 4.0 
UDiDlaltional 6.6 1.4 6.4 1.0 1.1 

Motor vchicle injuries CEI 2.2 ~ 0.9 1.8 0.3 0.6 
Falla 0.8 U - 1.1 1.2 

I.arcalional 1.9 2.7 o.a 0.9 
SeIf·inflicted - 1.1 1.3 O.S 0.6 

0.3 1.0 0.1 0.2 
0.4 0.5 

IlfOIIPIIre mtcrvClluon 
or ~ cl_ of intcrvenliaal for COIIIZVllina the diIeuea included in the IJOIIP. BDiIeues that can be subs&aatially COIltrollccl with cost-effective iZIr.avenIions; leu Iiwl $ lOOper CAL Y saved. DiIeues that can be partially COIIIZVllccl with moderately cost-effective iDtervaItioaa; 52.50 to $999 per CAL Y saved. 

There Ire few or 110 inlavenciCllll in the nIIp Des 1 00 to S2S0 per CAL Y saved. 
limtlcileues that cannot be COIIIZVllccl in • cost-ctfedive IIWIIICr; mono than S 1,000 per CAL Y saved. 

Cileues for which preventive and thenpeulic inlcrvcntiOIlJ have not been evaluazed in lenNI of coswtrectivcneu. 



TABLE 5 VARIABLES FOR COST-EFFECTIVENESS CALCULA TIONS IN LOW-INCOME COUNTRIES 

COST VARIABLES 
::-; 
I' 
InHP 
In~' 
inHOSP 

~umber o(!{ce.ulh Scnace Pdttlctpanu 

Nwnbcr of Health Po.t Poruc:p"''' 

~wnbcr of Health Center ParuclpanlJ 

S'wnbcr of HOSP1L1J. Paruclpanu 

CClst at' lntcrvenuon(s) 

Cost per lntervenuon Paruclpant 

Icopua COIl per Cap,ta of lntervenuon(.) 

IClinicailruorvenuOlll 

CostTB Tuberculosis Treatment 

ColtSlCK 'Side Cluld' Cloater 

CQIL-\.'1C Prenatal and Deli.ay Care Clulter 

COIISID STO Trealment 

Co.tFP Family Planrung 

COItl.IM Limit.d Care 

CoalCLt:'<' Coot olCIIaI ... Sem ... 

CapitaCLt:'<' CutICaplta Of CU.leal Se ... i ... 

EFFECTIVENESS VARIABLES 
1 Diag. ... C , Health Servoce D~o.uciTargeung Accuracy 

IEm c:acy HealthS Em ervoce cacy 

I 

Efl"ective Health ServiceEI!ec:uveneu 

Ind Incidence oCTarg.t Oil .... 

MR Mortality or Cue F ltaIity Rate 

PropDlSAB I'roportlon of ea... With Disabdity 

WoishtDlSAB Disability Weight 

DALY ToIaIDAL Y. Goinod per Health Semcc/s) 

CliDiA:al Senica 

DALYTB Tubarculooio T_ 

DALYSICK 'SioI!: Child" Ct.-

DALYANC PI-a """ DoIi¥wy C ... Clustor 

DALYSTD STDT_ 

DALYFl' FlIIIily PIanaiaa 

DALYL1M LiIait.d Cora 

DALYCLIN DAL YS Gal .... FrOID CIIaIcaI Semcu 

COST-EFFECTIVENESS VARIABLES 
Coat·Elf COItIDAL Y Gained per Health Servicc(.) 

Coot·Ed"ectTB 

Coot-EOSICK 

Coot·EIfANC 

Cott·EIISTD 

Coat·EfIFP 

COIt·EfII.D,{ 

Co.I·EI'ICLt:'<' 

Tubon:uIOIis Treatment 

'Side C\Uld' Clllll.er 

Prenatal and Delivery C .... Cl_ 

STOT_ 

FIIIIiIy PIennms 

LimilecI Care 

CoatlDALY Caia" FrOID Cliaic Services 

TOTAL RESULTS 
COICTOTAL 

jCapitaTOTAL 

Coot of All a .. 11Ia Senl." lD Packa .. 

CoaUCapita or Pac&ul«. 

Ii Population Popub,uon Served i VWltHP ~wnber of Posl VlSlwParuclpant 

ColtHI' CQIt per H.aith Po.t VlI't I VisgCENT :-;umbcr of Center Vis,tliParucopant 

i IcostC"E}."'T COlt ~r Health Center VLlIl i V~ltHOSP S umber of Hospital VisitsiParuclpant 

CostHOSP Cost per Hospital Day i Eaicency T echruca.l. EfIiccncy 

Efficency·(nHP·(Co,l!iP"\·u,lHP}-nCD.'"(CollCDo'"VLS'tCE:'<'}+nHOSP·(CO.<HOSP"VLS'<HOSP)) 

CO.L.(lkalth Semcey;-.i(Health S.mce, 

CO'L.(Health SemceVPopulauon 

lnterVcnuon Cos, Public Health lntervenuOnJ 

S684.4S0 ICostEPI EPl Plus 

S2.OOO.960 Co.tSH 

54,290.000 Co.tOTH 

S157,400 ColtTOS 

S~19'20l1COstAlDS 
SI,027.000 

SI.A9,013 Co.tPtlB 

sa.1 C.pUaPUB 

School Health Prognm 

Other PublIC Health Pr_ 

T obocco a; Alcohol Contrvl Pr_ 

AIDS PrevenuoD Prognm 

Coat 01 Public H •• 1tII 5 .... 1_ 

COIUCapita or Public a.allia Se ... ice. 

!DC 
I 

DAr. Y Con.erter Life Expectancv - Ag. of Death or DLSabolity WIthout lruenmuon 

ISCOUJ1te at y" weiplte d 3' dfo rage 

Eot Externality Factor 1 + (Secondary OAL YsIPrimary (patient) DAL YI) 

Surd I Y_DALYLou (N"MRj+{N'PropOisob"WeishtDISAB) 

HSI Health Serrice Imput DiosAC ' l!fIic:acy , Effective 

Surd· HSI 

OALYSa.inoG Publio Health Servic:a 

36.412 DALYEPI EPIPlus 

51,610 DALYSH Sebool Health 

14,100 DALYPH Other Public Health 

41,234 DALYTOB TaI.oco a; Alcobol Control 

1,421 DALYAIDS AIDS Prevention 

1,570 

1U,416 DALYPUB DAL YS Gailled FrOID Public H.allia Semcu 

COIIIDaly 

COIIIDAL Y GaInec Public Health InIer¥entIons 

519 Coat·EJ!EP1 

Sl9 Coat·EIfSH 

558 Cost·EfIOTH 

56 Coat·ElfroS 

$SI Coot·EI£AlDS 

5654 

541 COII·EIIPUB 

$13,178.063 D.IyTOTAL 

S13 Co.I·ErrrOTAL 

EPIPlus 

Sebool Health 

Other Public Health 

Tobocco '" Alcohol Control 

AIDS Prevenuon 

CoaUOAL Y C.I .... FroID Publielleallia 5 .... ;." 

Total DAL YS FroID Package 

Av .... l. COltlDAL Y Of Packac_ 

-

Intenrenucn Co 

S199,SO< 

S280.SO< 

SI.500,OO< 

SlOO,OO< 

SI,60S.7S( 

DALYSOaino 

31,11l:! 

1,9011 

N/, 

l,soc 
S4,94S 

9'1.580 

CoatIDAL Y Caine 

525 

Sl:l 

N/, 

S16, 

5:1S 

310.f9f 

542 



TABLE 6 INPUTS FOR COST-EFFECTIVENESS CALCULA TIONS IN LOW-INCOME COUNTRIES 

POPl'T \TIO:-;' .. , . 1000000 

leU,WCIL BASED IlpUBUC HEALTH BA.SED I 
I Sick I Prenatal oS: 1 SID 

I 
FamIly I LimIted I EPI 

I 
School Other 1 TobaccQ/ i AIDS 

I 

I I ; I I TuberculoSl~ Child 1 Delivery Treatment Planrung 1 Care Plu.s Health Pubhc Hl~" Alcohol Preventton 

! I I 

16'5~1 I I 1 I I 
,~ 1,170 160,000 50,000 27,000 I 100,0001 ~I,OOO 72.000 600.000 1.000.000 13.750 
InHP I I 

0 30.000 50.000 18.090 01 ~I.OOO 72.000 a a 13.750 

15'5~1 
I 

~I InCEl'o.'T 1,170 80,000 5,000 8,910 I 00,000 j 0 0 0 0 

nHOSP 1,170 27.200 5.000 0 

3':1 
0 0 0 0 

CostHP SO 53 56 SO S5 S3 S3 so so SIS 

CostC£-, 'T SIO S4 SI2 S8 SIO 
S41 

SO SO SO SO SO 

CostHOSP S5 512 S60 SO SO S30 SO SO SO SO SO 

VisitHP 0 I 5 0 3 0 5 1 a 0 5 

VisitCENT 9 1 5 l.S 0.66 1.3 a 0 0 0 0 

VisitHOSP 

I 
60 3 5 0 0 3 0 0 0 0 0 

Efficency 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.31 1.3 \.3 
Cost S684,450 52,000,960 54.290,0001 S~7,400 S~29,203 51,027,0001 5799,500 ! S280,8oo 51,500,000 I 5300,000 I $1,608,750 

Pan 5585.0 S12.5 S85.1 S15.6 S15.9 510.31 SI9.S S3.9 S2.4 SO.3 S117.0 
I 

Capita SO.7 S2.0 S·U SO.3 SO.4 S1.0 S08 SO.3 Sl.S SO.3 SI.6 

MR. 0.70000 0.04000 006000 0.01000 0.01350 0.01200 0.01980 0.00050 N/A 0.00300 0.07000 

PropDISA8 0 0 0.05 0.075 0 001 om 0.05 N/A - 0 0.06 

WeightDlSAB 0 0 0.1 0.2 0 0.1 0.5 0.1 NlA 0 0.2 

DC 29 32 32 30 32 23 34 37 NlA 2 II 
Ext 3.0 1.0 2.0 1.0 2.0 1.0 1.2 1.0 N/A 2.0 5.0 

BIII'Ci 71,253 2004,100 20a,OW' 99,000 11,664 29,900 41,485 14,652 N/A 12.000 101,475 

Dia&AC 0,80 0.60 0.95 0.70 0.95 0.75 0.95 0.95 NlA 1.00 0.95 

Efficacy 0,80 0,70 O.SO 0.70 0.95 0.10 0.90 0.80 NlA 0.20 0.95 

Effective 0.80 0.60 0.75 0.15 0.10 0.70 0.90 0.80 N/~ 0.75 0.60 

HSl 0,51 0.25 0.36 0.42 0.72 0.05 0.77 0.61 N/~ OJ, 0.54 

DALY 36,482 51,610 74,100 41,234 8,421 1,570 31,923 8,901 N/A 1,800 54,949 

COlt-Err SI9 $39 SSI S6 S51 S654 S2S S32 NlA $167 529 



TABLE 7 VARIABLES FOR COST·EFFECTIVENESS CALCULATIONS IN MIDDLE·INCOME COUNTRIES 

COST VARIABLES 
!:-J 
InHP 

I 
InC~i 
nHOS? 

C..)sl 

!Cap'La 

Clinical ScMc .. 

CoSlm 

COilSICK 

Co.tA.\;C 

COIlSID 

Co.tFP 

COItlJ!,! 

COltCLl:" 

CapitaCLDi" 

Number of InlerY.nuen Paruc'panu 

:-Iwnb.r of H.a1th OutPO.1 Paruc,p.UlU 

Nwnber ot Health Cl!nter P3ltIClpanU 

~wnber of Hospital P3l'tlCICanlS 

Co.l of Health S,mce(.) 

COil per Health SCr'Vlce Paru ant c'P 

COlt per Capita oi Health Servlc:e~l) 

Tuberculolls Treatment 

·Sick Child" CIUlter 

Prenatal and Delivery C ... Cluster 

SID Troaanent 

Family Planning 

Limited C ... 

Cost or Cllai.al S,."leol 

CooUC.pita or CIi.I.al Se ... lcoo 

EFFECTIVENESS VARIABLES 
DiagAC H.a1th S.mce D .. gnolucITargeung Accuracy 

Efficacy Health S.MC. Efficacy 

Effective Health ServtceEffectiveneu 

Ind Incidence of Target DlSease 

MR. Mortality or Cas. F alaI,ty lUta 

PropDlSAB Proporuon of C .... With Oll.btlity 

WoightDlSAB Disability Weighl 

DALY Total DALYI 0ainId per IWth Service(1) 

Clinical SOMC .. 

oALY'IB Tubon:ulooil T.-r. 

DALYSICK 'Sick Child" Cluater 

DALYMB Pr-.aI and D.liveIy Con Cluster 

oALYSTD STD TreatllleDt 

DALYFP Faaily Planning 

DALYLIM Limited Care 

DALYCLDI DALYS Gained From CII.leal So."ic .. 

COST"EFFECTIVENESS VARIABLES 
COil-Elf Co.tlDALY Gained per Health ServiC":I) 

Clinical Servicel 

Cost-Effectm Tuberouloois Treatment 

CoSl-EflSICK 'Sick Child' Chiller 

CoSl-EtfANC Prenatal and Delivery C .... Cluster 

Cost-EHSTD STD Treaanent 

COII-EfIFP Family PIIIIIIinB 

Cosl·EflLD.! Limited Care 

COII·EITCLDI C oaUDALY Gal.ed From Cllalc Se."ice. 

TOTAL RESUL TS 
Co.tTOTAL Cost or All Health Se""lulla Packagl 

CapitaTOTAL CosUCaplta Orpackal" 

: Populauon Populauon Served IVililHP Sumbor of po.t VlI'lJIPutic'panl 

I CostHI' co.t per Health Oulp0st Vuil Vis'lCD.i Sumbcr ofCenl .. VililJlPuticip..,1 

iCO.lCID.i Co.l per Health Ccnlcr .... U'l I VII,!HOSP Sumber oi Hospital VililJlParuc1pant 

CoslHOSP COSI per Ho.pital Day Effie.ney TecitnicaJ Efficency 

EfIic.ncy·(nHP·(CcstH?"\'is,tHP""'~i"(C~.ICE}.i"Vis'lCID.i}o-nHOSP"(Co.tHCS?"VlS,!HOSP)) 

o •. e e . , • C L (Ii a1t1t S me v!-/ (H a1t1t S emce 

COIL.(Health Serv,ce ~Populauon 

InlorYenUon Co.ti Public Health SerYic .. lnIervenuon Co. 

SI99,S84!CO.lE.PI EPIPlus 5930,000 

51,062,000 Ico.ISH School Health 5201,000 

$6,355,800 COllOtH Other Public Healtlt 52.000,000 

SI81,920 COltTOB T obocco 8r. Alcohol Control $150,000 

51,631,880 ColtAlDS AIDS ?revenuon 52,401,200 

S3,165,000 

Sll,601,18 .. IColtPL"B COlt or Pllblic Heallb S, ... i.n 56,188,100 

511.6 ! CapitaPtJ"B COltlCapita or Pllblic a..11b 5,.,,1.11 SU 

"DC DAL Y Convener LiCe ExpecWlc:y - Ase oi De.tIt or DuabtlllY without Intervenuon 

: 

tExt 
I 

lewd 
\HSl 

(Discounted at 3~ •. .,el@lUcd for ap val .... ) 

ExtemaJ.lty Factor I .. (Secondary OAL YsIPrmwy \Paucm) oALYl} 

OALYLoSl (N"MR.}+(N"PropoiJab"WoishlDISAB)"OCOExt 

Health Service Impacl oWsAC • Elliacy • EJl'ectiw 

Burd· HSI 

oALYS o.ined Public Health SeMce. 

4,111 DALYEPI EPIPIUI 

4,131 DALYSH School Health 

10.311 DALYPH Otbar Public Health 

2,935 DALYTOB Tobacco 8r. A1cobol Control 

4,960 DALYAIDS AIDS Prevention 

2,711 

30,587 1 DAL VPUB DAL YS Ga.laocI From Public H .. 11b Se."icel 

CostIDaly 

Cost/DAL Y Gained Public Healtlt Servic .. 

,..1 Cos!·EflEPI 

Sl19 Co.I·EfISH 

5615 CoII·EflOTII 

564 Cost·ElITOB 

532' Cost·EIrAIDS 

Sl,I65 

S411 Cost·EI1PUB 

$18,890,384 i oal,TOT AL 

Sl9IColt-EIn'OTAL 

EPIPlus 

School Health 

Other Public Health 

T obocco 8r. Alcohol Contra I 

AIDS Prevention 

COIUDAL Y Gala"" Public H,altb Se."i.1I 

Total DAL'iS From Packagl 

AnnIe Co.UDALY or P •• kaee 

DALY.Gaiaec 

10,584 

4,036 

NJ~ 

II,OZS 

34,033 

59,678 

COIt/DALY Gained 

588 

SSI 

N/A 

S68 

sn 

st05 

90,165 

SlO9 



TABLE 8 INPUTS FOR COST-EFFECTIVENESS CALCULA TIONS IN MIDDLE-INCOME COUNTRIES 

POPL"L.\TION: 1,000,000 

IIPUBUC IIE.-tLTII B,1SED 

I I S Ie I P 
tal &. I STD FanuJ L d EPI School 0111 IC 

I 
r.na y I IINte II I I 

er 
I o accol I 

I i Tub.rculo .... CluId Delivery : Treatment i PlantIIlIg I C .... Plus 

i 
H.a1111 Public Hilll Alcohol I Prevmuon I I 

14,500 I r 
I 510 I I I I 

1 :5,ooo!1 
I I 

I~ 60,000 I 33.000 i 3,700 92,000 I 31,000 I 34,500 I 600,000 I 1,000,000 I I I 
InHP 0 30,000 33.000 I 0 36,000 I Oil 31,000 I 34,500 I 600,000 0 14,500 

I nCE-."T 540 30,000 4,125 I 8,100 18,000 125,0001 0 0 0 0 0 

nHOSP 540 6,200 ~4,750 0 18,000 10,000, 0 0 0 0 0 

T b 

I 
Co.tHI' SO 55 

S91 
SO 59 

~I 
55 55 SO SO S23 

COltCIDlT $22 57 520 512 535 SO SO SO SO SO 

COItHOS SO S25 590 SO 5100 
550

1 
SO SO SO SO SO 

VilitHl' 0 0 2 0 3 01 5 I 0 a 6 
I 

VilitCE-. i' 14 2 3 I.S 0.33 

I.~I 
0 0 0 a 0 

VilitHOS 0 3 2 0 01 0 0 0 a 0 

Efficency 1.2 1.2 1.2 1.2 1.2 
I 

12/ 1.2 1.2 1.2 1.2 1.2 

COlt SI99,584 51,062,000 56,355,800 SI37,920 SI,631,880 53,165,000 I 5930,000 I 5207,000 52,000,000 5750,000 52,401,200 

Part I S369.6 517.7 S192.6 5:1.6 SI7.7 5::5.3 iI s30.oi 56.0 53.3 SO.8 5165,6 
I 

S091 
Capita I SO.2 51.1 56.4 SO.2 S16 S32! SO.2 52.0 SO.8 S2.4 

I 
N/J. MR 0.30000 0,01000 0.03000 0.00000 0.00350 0.008001 0.00088 0.00020 0.00490 0.00004 

PropD\SAB 0 0 00\ 0.075 0 0.01 0.05 0.05 Nt,. 0 0.06 

W.is/ItDISAB 0 0 0.05 0.2 0 0.1 0.2 0.1 . NO 0 0.2 

DC 29 32 32 30 32 23 34 37 NO 5 18 

Ext 2.0 1.0 1.5 1.8 2.0 \.0 1.2 1.0 N/J. 3.0 20.0 

Bun! 9,396 19,200 48,312 7,047 6,869 25,875 13,755 6,638 NO 7J,SOO 62,849 

DilsAC 0.80 0.60 0.95 0.70 0.95 0.75 0.95 0.95 NO 1.00 0.95 

Eflicacy 0.80 0.70 0.30 0.70 0.95 0.20 0.90 0.80 NO 0.20 0.95 

Effective 0.80 0.60 0.75 O.SS 0.80 0.70 0.90 0.80 N/} 0.75 0.60 

H.SI 0.51 0.25 0.21 0.42 0.72 0.11 0.77 0.61 NO 0.15 0.54 

DALY 4,811 4,838 10,327 2,935 4,960 2,717 10,584 4,036 NO 11,025 34,033 

Cost-Ell" $41 $219 S615 $64 5329 51,165 $88 :;51 NtA S68 $11 


