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Project No: 931-0260
Contractor: U. of Michigan

Contract No: AID/ta-C-1358

Summary of the Review by the Research Advisory Committee (RAC) of the
Project "An Analysis of the Efficiency of Health Measures to Raise the
Probability of Child Survival in Developirg Countries". October 1979

Introduction:

From time to time, AID's Research Advisory Committee (RAC) undertakes a review
of selected completed research projects. At the 67th RAC meeting in October
1979, the RAC reviewed this project. The full comments of the subcommittee
which reviewed the projects are attached; a summary follows.

Brief Description of the Project:

The project's primary goal was to develop an analytical model chat

would provide policy makers with a framework to facilitate the efficient
allocation of scarce resources to programs aimed at reducing che rates of
infant and toddler mortality inm LDCs. A non-linear programming model that
allows the selection of optimum combinations of health interventions sub-
jeet to a set of resource constraints was constructed.

Brief Summary of RAC Review:

The RAC subcommittee found that the project had accomplished its ob~
jectives. The model that was developed was sufficiently sound to illustrate
the basic relationships for a rationmal choice of a system of interventionms.
When tested on empirical data, the model reproduced mortality data very well.
However, it does not provide a "recipe'" for an optimum set of health inter-
ventions for particular communities, but it was found to have the potential
for application but would have to be tailored to some extent to each local
community or country in which it was used.

The model was not without its limitatiouns. Data for the parameters could
be collected from straight forward surveys, with one exception. Estimates
for impacts of various interventions on mortality are collected using a
modified Delphi technique, which, because of short~cuts in its application,
was considered the weakest link in the model. Other limitatioms of the
research results are the rather complex computer program that is required
and the highly technical nature of the final report. The RAC subcommittee
cautioned that for the model to be useful, the users would need to invest
some time in understanding its basic logic. However, once used correctly,
a principal value of the model would be an increased appreciation of a
more logical and systematic structure for thinking about health inter-
vention decisions.



Potential Uses of the Results:

AID has several programs for which the model developed from this research
project might be useful. The Food for Peace Programs in some countries
are concerned with choosing the optimum health-nutrition intervention
under given resource constraints. In addition, any missioms with a
maternal child health program may find the structure of the model help-
ful in thinking through the health problem to be solved in a systematic
manner. Programs in nutrition, disease control, or ismunization with a
child health component could find the model useful.

The following steps may be appropriate for disseminating awareness of
the research and its potential utility in child health programs:

1. The final report could be simplified to highlight the method
and major funding and be widely distributed to AID missions
and LDC imstitutions. This hopefully would generate some
interest.

2. AID could review its portfolio of projects with the inteation of
selecting a fairly large project in a particularly resource short
country (Tanzania MCH project for example) and apply the model
to_.that program, '

3. Based on this experience additional applications of the model
might be incorporated into future A.I.D. health/autrition
programs.

The application of the model will not be accomplished easily or guickly.
The RAC minutes indicate several areas where complications could arire.
With experience, however, the model could become a highly useful tool
in health planning projects.

Attachment: a/s



The File September (2, 1979
DS/HEA, Irving Taylor

Report of Presentation by Howard Barnum on Project Ma. AID/ta-C-1358,
"Efficiency of Health Measures”

This project is now considered completed with the final report
recefved in June of this year. Dr. Barnum made a presentation

of this report on August 16, to a representation from the Regional
Bureaus, PPC, and DSB.

The basic purpose of this Project was to ascertain the efficiency

of health measures, in order to raise the prpbability of child
survival in developing countries. A mathematical optimization

model was desigrned with its application being to a spectfic locality,
Cali, Colombia. However, the apprcash 1s to have general application
to an analysis of cost effectiveness of alternative health programs.
The other specific in this instance 1s that the model is designed

to address a specific age group from 1 to 5. Using the technigue,
the modeis can be developed for any age group and population desired,

An effort was made to select diseases which would account at least
75% of childrood mortality and for which there are well know inter-
ventions. .

The survey results indicate that promotional programs, water, sani-
tation, and nutritional interventions are expected toc have the
greatest impact on mnrbidity. Further, there are significant inter-
disease causal effects between diarrhea and malnutrition.

As expected, the Nighest cast activities are in-patient care and
institutional deliveries, with nutritional activities being
moderately costly. The least costly activities per unit are health
promotion, latrines. well babv clinics. and nre-natal frnn cunnla.
ments.

Simulations with the model using baseline intervention levels and
subjective specification of impact perameters reflect a pattern of
mortality by cause of death that corresponds to the patterns for
comparable communities observed in the Pan American Health Organiza-
tion study directed by Drs. Puffer and Serano. Significantly,.the
simulations revealed that a general feature of the model is the
diminished marginal cost effectiveness of any given activity as the



level of other activities increases. A]so; the reductfon in child
~mortality with the optimum use of resources {is dramatic at low
resource levels and diminishes as resources become more abundant.

Dr. Barnum's presentation was weli dcne and well received. The
discussions which followed reflected interest on the part of the
Regional Bureaus and PPf,. A suggesticn was made by Robert Meehan,
Program Office, that tnis Report should be placed cn the Research
Advisory Council (RAC) agenda for the Octcber meeting. The research
people from D5E and the Regional Bureaus could be invitad to this
presentation.

Another possibility fcr the future use of this methodology is, through
simplification, we could make the linear set of equations applicable
for other population groups.

Another suggestion was that the Report be coundensed for journal
publications,

Bob Meehan and Dr. Mel Therne bsth felt that the Report is too
complex to distribute to the Fleld but that possibly a two to three
page summary might be prepared. The highlights section of the Report
might be anplicable in this instance.

The action I will take at this point is to place a request for a
presentation of this Report to be on the RAC agenda for Cctober.

DS/HEA: IATaylor:bc:9/12/79 -2-
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in Analysis of the Efficiency of Health Measures to Raise the
Arobability of Child Survival in Developing Countries -
University of Michiean
Dr. Swanson chaired the Review Committee. Other members were Drs.
Connell, HYontgomery and Linder. Dr. Swanson summarized the Committeze®s

comments.

I. PROJECT REVIEW REPORT

At the May 24-25, 1976 RAC meeting, a RAC subcommittee (Dr., Linder,
chairman) reported on a research proposal dealing with an analysis of the
effectiveness of various health intervention programs designed to reduce
ﬁhe rates of infant and toddler mortality in developing countries. The
RAC was nct askéd for a recommended action, onlv for comment.

The purposes of the research proposal were as follows:

a) to provide policy makers with an analytical framework that will
facilitate efforts to efficiently allocate scarce resources to programs
aimed at reducing the rate of infant and toddler mortality;

b) to provide direct policy insights as to the relative cost-effective-
ness of alternative policies in raising the probability of child survival;
and

¢) to assist A.I.D.. in its efforts to promote LDC health programs
which are efficiently focused on the most urzent health and medical
problems.

Among other items, the expected products included 2 finsl manuscrint
describing the linear programming model and evaluating the policy impli-

cations of its solution under alternative assumptions.
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We now have the final report (dated June 1979) in hand and a RAC
subcommittee (Drs. Ccnnell, Linder, Montzomery, and Swanson) has been
asked to evaluate the report in tne framework of six questions.

Before respondine to each of the six gquestions, the subcommittee
vishes to record a zenerally favoraole a2poraisal of the guality of the
research conducted under the project. A difficult problem was.approached
with skill and imazination and, importantly, the project was completed
according to schedule,

1. Did the project accomplish all of the goals set for it in the

project paper? An analytical framework and some policy insights were

provided and there exists a potential ror this report to assist A.I.D. in
planning more effective nealth programs.

2. Is the model that is described in the revort technically and

scientifically sound? The basic purpose of the model is to determine the

combination and levels of various health interventions (32 in all) which
minimizé the mortality rate in three age groups (0-1 month, l-12 months,

and 12-60 months). The selection of the optimum combination {(in the above
sense) »f health interventions is subject to a set of resource coilstrzints
including limits on total costs, total cost of supplies, physician time,
registered nurse time, auxiliary nurse time, beda days available, and
capacity of physical facilities. In the operation of the model, these
constraints are systematically varied from lcw levels to higher levels

and corresponding changes in the optimum combination of health iaterventiosns

are observed. In the 1lllustrative results presented, the health interventions
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selented at low rescurce lsvels are tneose that should recisve emphasis in

communities 1n which resources are scarce. T~ne results for the low=-resource

solution include, for example, health promotion, water and sanitation. and

St

well baby clinics. At high 1.~ ls of resource constrain.s inpatient care

reclaces outpatient care and tollsts replace oublic fountains and latrines

- ——
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.

in the optimum mix of intéfventions. Additicnal reductions in mortality
rate incure successively higher additional costs as we move from low
evels of healtn intervention resource availabilities to nigher levels;

tﬁe expected diminishing returns to health intervention expenses oceurs.

In the propcsal presented in 1976, the procedure indicated that a
linear p-ogramming optimization modeliwould be used. As the project
proceeder, it became apparent that a more complex non-linear optimization
procedure would need to be adopted. Part of the reason for this shift
may nave oeen initial underestimation of the complexity of the impacts
of the health intervention activities.

An important component of the model is that portion which describes
the impact of the health interventions on morbidity and mortality in
eaéh of the three age groups. It was necessary to construct this component
and to validate its operation before the optimization process described
above could be performed.

In all modelline efforts, 1t is important to distinsuish between the
logical or conceptual aspects of the model structure and the empirical
components or data used to make the model operational. Conceptually,

the child mortality model appears to portray the important relationships
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that are expected froin prior experience. One of the most difficult and
also important features to incorporate into the child mortality model
;ere the various iateractions among the eighl disease categcries, not
only within an age group but also the lageed effects of a disease in a
given 3aee zroun on mersidity and mortality in subsequent age groups.
The system of these linkages between intervention and morbidity and
mortality needed to be developed before designing the gquestionnaire and
going to the fi2ld to get estimates of the various parameters.

Sixteen health professionals were surveyed to provide estimates of
the parameters related tc usage, morbidity, mortality, and disease inter-
actions. Ten of the respondents were from Columbia, the ccuntry in which
the community analyzed is located. Respondents were asked for a range ut
parameter values within which they thought there was an 80 percent chance
of containing the true value. Experimental or epidemiological data on a
scale such as that required by this multiple-disease multipla-intervention
model do not exist. Validation of the child mortality model was performed
Qith available data from a previous study ne-= Cali. That is, given
the intervention pattern actﬁally employed, the model reproduced the
observed mortality ratesnreasonably well

It should be noted that there was considerable variation among
iespondents and that apparently the usual seaond and succe=ding rounds
of the Delphi technique were not followed. With this techique, the
results of the first round are usually summarized and returned to re-

spondents with a request to revise initial estimates if appropriats.
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On succeeding rounds, those individuals whose responses lie outside of
the ¢roups "consensus range" are asked to suppl& arguments and councer-
argument.s may be given by others on the next round. Thails process may
continue until a predetermined consensus range is reached. Apparently
only initial responses were used in this study.

A word of caution is in order about a potential source of bias in
the impact coefficients estimated by the 16 respondents. It has been
noted that there’is a natural human tendency to overestimate the importance
or impact of activities to which we are professionally or otherwise com-
mitted. If this is a source of systematic bias in the estimated impact o=
effecients then the aggregate cost-effectiveness of programs may be over-
2stimated. However, it there is little or no difference in the degree
of overestimation of the impact of each of the various health intervention
activities, then the changes in the pattern of the optimum mix of activities
as we move from a low-resource community to a high-resource community still
provide a guide for establishing priorities.

In sumary, it is our judgment that the model is sufficiently sound
to illustrate the basic relationships and considerations for the rational
~hoice of a system of interventions. It does not provide a "recipe" for
an optimum set of health interventions for a particular community in
Columbia or elsewhere, but it does have an application potential.

3. Is the level of sophistication of the model appropriate for

application to health plannine in develoring countries?

Because it deals with a complex problem, the model needs to be
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reasonably complex to be able to portray the relationships as they exist

in an LDC community. Two elements are Important in assessing level of
sophistization. The model must not be so detailed that thzre is no
expectation of eetting the needed parameter estimates. This model ap-
parently was simple enough to insure at least moderate success in conveying
to the respondents the need fcr required parameter estimates. The second
aspect of sopnhistication deal:s with computer requirements. <Computer

programs for non-linear optim'zation are not as common as those, for

example, for linear programming and one might expect some difficulty in
obtaining solutions with the computer capabilities found in many of the LDCs.

4, Will the model require extensive modification for each new

aﬁplication?

Although the eeneral structure of the model could remain intact,
some of the parameters would 12ed to be modified. The ransz of health
Lntervention activities consiilered may depend on the location of the
decision-makers within the various ministries or anencies. Clearly,
the resource constraints would need to reflect the new situation. The
same holds true for the resources required for a one-unit level of each
intervention activitv. These data should not be difficult to obtain in
a new location. Tha most difficult data problem is in that part of the
model gealing with the impacts of interverntions on mortality. However,
it is likely that these impacts have sufficient generality to at least
use the data from this stucdy as 2 starting point in a new locality.

One ratner obvious application in 2 new locality is the comparison

of a solution using tu presert health intervention nrozrams with a
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solution of the optimum set of health intarvention activities. This
could be a starting point for 2 considerztion of changes to move toward
an improved program. This application would, of course, also involve
some tailoring of the model to the local community.

5. Are the data requirements for the model greater than would be

available in developing countries?

None of the data requirements are likely to be met by consulting
secondary sources in developing countries or, for that matter, in developed
ocountries. However, except for the data on the impacts of the various
interventions on mortality, the data for resource constraints, inter-
vention resource requirements, and costs could be collected with reason-
ably straight-forward surveys. Hopefully, the intervention impact coef-
ficients from the present study could be used as initial values in othér
applications.

6. Are there any precautions that the Agency should take in using

the model or recomnending its use t» health planners in developing countries?

This effort should be viewed as only the beginning of a perpetual
research process and should be used or recommended only in that context.
we note that the original project statement implied steps regarding the
evaluation and utilization of this research. This phase of the project
was apparently r.ot completed or not reported.

A bona fide"application" of this model to influence health inter-
vention programs requires that the users (health-intervention decision-

makers) have confidence in the model and/or the model developers. This
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requires some investment in time in studying users manuals and other

reports which need to be much less technical than the final report

reviewed by the subcomiittee. Participation of the user in model con-
struction from the beginning is a procedure which would increase the like-
lihood of actual model application. With close joint participation of the
decision-maker and the modeller, one of thie principal valdes of the model-
ling 1s likely to be an increised appreciation of a more logical and systematic
structure for thinking about health intervention decisions. Expectations
for use of the model should not include adoption of the quantitative results
of "optimum" health intervention activities witnnut medification. The need
for the user to understand the basic logic of the model and the nature of
tne data base should not be underestimnated.

II. SUBCQMITTEC COMMLIITS

Dr. Connell observed that the project had accomplished the majority
of its goals and resulted in a model that is both technically sound and
supported by conventional wisdom. The model developed is appropriate for
LIXs and could be transferred to other countries without extensive wodi-
fication. The availability of data for the model however, would vary
considerably from country to country. In sumary the study seems to be
well thought out and carefully performed. It will be interesting to
hear what plans AID has for utilizing informaticn coming from this study.

Dr. Montyomery said he was generally pleased with the project results

but felt the use of the Delphi technigue was a weak point. !le expressed

pleasure with the "unusually skillful" analysis of the intvractive effects
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of both the diseases and interventions, including the interaction between
preventive and curative programs. The methods devzloped should lead to
improved plannine.

Dr, Linder stated his impression of the project was positive, and
that the direction of the research was correct. He felt that this project
was the bgginning of a long process of research and that the questions
raised would be pursued by AID. He expressed reservations about results
obtained using the Delphi technique.

IIY. GENERAL DISCUSSION

Mr. Tavlor, AID, complemented the committee on their thorough review.
He indicated AID was still considerinz how to apply the results of the
préject. He then introduced Dr. Barnum, principal investigator on the
project.

Dr. Barnum, principal investigator, said that he was gratified to
hear the committee®s many positive comments. He agreed that the portion
of the study utilizing the Delphi techinique we: the weakest. This, he
said, was in part a matter of funding.

IV, ACTION

None required.





