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Summary of the Review by the Research Advisory Committee (RAC) of the 
Project "An Analysis of the Efficiency of Healt'1 Measures to Raise the 
Probability of Child Sur\'ival in Developir:g Countries". October 1979 

Introduction: 

From time to time, AID I S Research Advisory Committee (RAC) undertakes a l"'eview 
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 Descriotion of the Projec~: 

The project's primary goal was to develop an anal~ical model that 
would provide policy makers with a framework to facilitate the efficient 
allocation of scarce resources to programs aimed at reducing the rates of 
infant and toddler mortality in LDes. A non-linear programming model that 
allows the selection of optimum combinations of health interventions sub
ject to a set of ~esource constraints was constructed. 

Brief Summary ~f RAe Revie~: 

The RAe 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 rational choice of a system of interventions. 
When tested 00 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 particulaz:' communities, but it was found to have the potential 
for application but .... ould have to be tailored to some extent to each local 
community or country in which it was used. 

The model was not without its limitations. Data for the parameters could 
be collected from straight forward surveys, with one exc~ption. 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 limitations of the 
research results are the rather ,complex computer program that is required 
and the highly technical nature of the final report. The RAe subcolllIl1ittee 
cautioned that for the model to be useful, the users would need to in~est 
some tiee 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. 
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Potential Uses of the Results: 

AID has several programs for which the model developed from this res~arch 
project might be useful. The Food for Peace Programs in some countries 
are concerned with chovsing the optimum health-nutrition intervention 
under given resource constraints. In addition, any missions with a 
maternal child healtn program may find ehe 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 immunization with a 
r.hild health component could find the model useful. 

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

1. The final report could be simolified to highlight the method 
ane major funding and be widely distributed to AID missions 
and LnC institutions. This hopefully would generate some 
interest. 

2. AID could review its portfolio of projects with the intention of 
~elect1ng a fairly large project in a particularly resource short 
country (Tanzania MCH project for example) and apply the model 
to_that program. 

3. Based 00 this experience additional applications of the model 
might be incorporated into future A.I.O. health/nutrition 
p-~O'grams • 

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

Attachment: a/s 



The File September ·t~ 1979 

DS/HEA, Irving Taylor 

Report of Presentation by Howard Barnum on Project No. AID/ta-C-1358, 
-Efficiency of Health Measures" 

This project is now con~i~ered completed with the final report 
received in June o·f this year. Dr. Barnum made a presentation 
of this r~port un August 16, to a representation from the Regional 
6u~aus, PPC, and OSB. 

The basic purpose Of this Project was to ascertain the eff1ciency 
of health measures, in order to raise the prcb~bility of child 
stJrviva1 in devElopin9 countries. A mathematica'l optimization 
model was d~signe~ with its application being to a specific locality, 
Cali, ColQlnb1a. However. the approar:h is to have general application 
to an analysis of cost effectiveness of alternative health programs. 
The other spec1fic in this 1nstance is that the model is designed 
to address a specific age group from 1 to 5. Using the technique. 
the models can be developed for any age group and population des1red. 

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

The sur:~y results indicate that promotional progra~, water, sani
tation, and nutritional interventions are expected to have the 
greatest impact on mnrbidity. Further, there are sign1ficant inter
disease causal effects between diarrhea and malnutrition. 

As expected, the ~ighest cost activities are in-patient care and 
institutional deliveries, with nutritional activities being 
moderately costly. The least costly activities per unit are health 
pronrot1on, latrines. well baby clink!!;. Ann n .... _natal il"n" «::.,"'",-
ments. 

Si~lations with the model using baseline intervention levels and 
subjective specification of impact peramP.ters reflect a pattern of 
mortality by cause of death that corresponds to the patterns for 
comparable communities observed 1n the Pan American Health Organiza
tion study directed by Drs. Puffer and Serano. Significanl!Y,::,the 
simulations revealEd that a general feature of the model is the 
diminished marginal cost effectiveness of any given act1vity as the 



level of other activities increases. Also, the reductfon in child 
morta11ty with the opti~m use of resources is dramatic at low 
resource levels and diminishes as resources become n~re abundant. 

Dr. Barnum's present!tion was weli done and well rece1ved. The 
d1sc~ss10ns which fo1lowed reflected interest on the part of the 
Regional aureau~ and PPC. A suggestion was made by Robert Meehan, 
Program Office, tt.at this Report should be' plice:j on the Research 
Adv1sory Counc11 (PAC) agenda for the October meeting. The research 
people from DSC and the Regional Bureaus could be invit~ to this 
presentation. 

Another poss i b1l i ty fer t~le fut.ure u~e ot' th1 s methodololY is, through 
simplification, we could miKe the linear set of equations applicable 
for other population groups. 

Another suggestion was that the Report bE! condensed for journal 
publications. 

Bob Meehan and Dr. Mel It)J~rne ~th felt that the Report is too 
complex to distribute to toe F'eld but that possibly a two to three 
page slJIlIilary might be pIAcpdred. The h;ghl1ghts section of th~ Report 
might be I?plicable in this instance. 

The action I will ta~e at this point is to place a request for a 
presentation of this Report to be on the RAe I!genda for October. 

DS/HEA:IATaylor:bc~9/'2/79 -2-



-4')-

Ut Analysis of the E~ficiertcy of gealth t1easures to Raise the 
?robability of Child Survival in Developin~ Countries -
th:~ vel"sity of Michi'?Cin 

Dr. Swanson cha~red the ~eview Committee. Other m~nbers were Drs. 

Connell, t1ontgornery and Linder. Dr. Swanson SUlll'l'larized the Committee°.3 

comments. 

I. PROJECT REV IE)..J REPORT 

At the May 24-25. 1976 RAC meeting, a ~AC subcommittee (Dr. Linder, 

chair.nan) reported on a research ~roposal dealing with an analysis of the 

effect i. verless 0 f various health intervention program.s desi~ned to !"'educe 

the rates of infant and toddler mortality in developing countries. The 

RAC was nct asked for a recommended action, only for comment. 

The purpo3es of the research ~ropos31 were as follows: 

a) to provine policy "naker-s with an analytical framework that will 

facilitate efforts to efficiently allocate scarce resources to pro,Q;rarns 

aimed at reducing the rate of infant and toddler mortality; 

b) to provide direct Dolicy insi,!,hts as to the relative cost-effective-

ness of alternative policies in raisin~ the probability of child surviv~li 

and 

c) to assist A. 1. D." in its efforts to proDY.:Ite LDe health progralTl!. 

Which are efficiently focused on the most urgent health and medical 

problems. 

Amon~ other items, the expected products included 3 fin~l manuscriot 

describin~ the linear pro~~~ng model and evaluating the policy impli-

~tions of its solution under alternative assumptions. 
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We now have the firJal report (dated June lq79) in hand and a RtlC 

subconmittee (Drs. Connell, Linder, l~ontgo:ne~y, a.nd Swar.son) has been 

askej to evaluate the report in the framework of six questions. 

Before respondin~ to each of the SIX questions, the subcommittee 

,o/ishes to record a genera] 1y favora:'le 2.p~raisal. :f the quality of the 

research conducted under the project. A difficult problem was approached 

w:th skill and imagination and, importantly, the project was completed 

according to schedule. 

1. D.-:'d the project acco~lish all cf the soals set for it in the 

project paper? An analytical framework and some policy insights were 

orovided and there exists a potential for this report to assist A.I.D. in 

planning more effecti ve n~~alth pro~ra.'!lS. 

2. Is the model that is described in the ~Dort technically and 

scientifically sound? The basic purpose of the ~del is to determine the 

combination and levels of various health inte!""Ver.tions (32 il1 all) which 

minimize the mortality rate in three a~e groups (0-1 ~nth, 1-12 months, 

and 12-60 months). TIle selection of the optimum COMbination (in the above 

sense) of h~alth interventions is subject to a set of resource coustraints 

including limits on total costs, total cost of supplies, physician time, 

registered nurse t~, auxiliary nurse·time, bed days availa~le) and 

capacity of physical facilities. L~ the operation of the model, these 

constraints are systematically varied from low levels :0 h:gher levels 

and correspondin~ cha~~es in the optimum combination of health i~terventi)ns 

~re observed. In the illustrative results presented, the he~lt~ inter/~ntions 
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sel~ted at 10"" !"esource levels art: tnose that sh~ul:j recieve emphasis in 

communities in Which resources are scarce. :he results for the Jow-resource --- ----_. --------
solution i:1clude, for examp:'e, health pr~ot~on, water and sanitatinrl . .:lr'lr! 
.. ---------- --- - .- - ~ . 

~ell bab; clinics. At hi~h 1. " 1s of resOJ.'.rce con:stl''3.in':.s inpatient care 

replaces outpatient C3r': and to~lets re:Jhc€' oublic fountains and latrines 
-:::..:..: -- ---- - ~ -- .. _--' -.-- -'-' - -_ .. 

in the optimum mix of interventions. Additional reductions in mortality 

rate :ncure successively higher addition.:ll costs 3S we move from low 

evelS of health intervention re30lJrce availabiliti.es to higher levels; 

the expected diminishing returns to health intervention expenses occurs. 

In the propcsal presented in 1976, the procedu!"e indi8ated that a 

linear p~gramrnin~ optimization model would be used. As the p~ject 

~roccede~, it became apparent that a more co~plex non-linear optimiz3tion 

pr:'Oceliure: l<Jould need to be adopted. Part of the reason for this shif~ 

may have Deen initial underestim3tion of the complexity of the impacts 

of the he~lth intervention activities. 

An important component of the model is th3t portion which desc~ibes 

the impact of the ~ealth interventions on morbidity and ~rtality in 

each of t.he three age gMUpS. It was necessary to construct this component 

an'd to validate its ope:-a.t.ion before the optimization process described 

above could be performed. 

In all ~dellin~ efforts, it is i~portant to 1istin~uish betw~en the 

logical or conceptual aspects of the model structure and the E:'T1pirical 

components or data used to make the model operational. Conc~ptually, 

the child mortality model 3ppears to portray Ule important !"e.tationships 
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that ~re expected f~n prior experien~e. 0~e of the most difficult and 

also important fe~tures to incorporate i~to the child mortality model 

were the various i~teractior.s amo~g ~he ei~h~ disease cate~ories, not 

only within an age group but also the lagged effects of a disease in a 

p;iven 311G .:;roup en .,cr~i,ilty and T.ortality in subs~quent age gz'CJups. 

The system of these Linkages betlJeer'l intervention and morbidity and 

mortality needed to be developed before jesi~in~ the questionnaire and 

going to the field to gEt estLmates of the variou~ pa~eters. 

Sixteen health p~)fessionals were surveyed to provide estimates of 

the parameters related to usa~e, morbidity, mortality, and disease inter

actions. Ten of the respondents were from Columbia, the ccu..rltry in which 

the cormnunity analyze·j is located. Respondp.nts were ~.3ked for a range 1 .. .1 

parameter values wi thin which they thOUf~:ht there was an So perce~t c~ance 

of cont~ining the true value. Experimental or epide~ological dat~ ~n a 

scale such as that required by this ~ultiple-disease m:.tltiple-interventior. 

model do not exist. Validation of the child mortality moctel was perfor.n~d 

with available data from a previous study ne-~ Cali. That is, given 

the inte~vention pattern actually employed, the model reproduced the 

observed mortality r?.tes r~ona.bly well 

It should be noted that there was consider.able variation among 

l''e:;pondents and that apfk,rentJ.y the usual se~ond and su=ce-=din~ rounds 

of the Delphi technique were not followed. ~:ith this tecniq1le, the 

results of the first round are usually s~mm~rized and returned to re

spondents with a request to revise initial esti!l1:!ites if =ppropriate. 
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On succeedin~ rounds, those individuals whose responses lle outside of 

the ~rouDs "consensus mnge" are asked to supply ar~uments and cou~'c.er

~guments may be given by others on the next round. Y.1is process may 

continue until a predete~ined consensus rang~ is rea~hed. Apparently 

only initi~l 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 b~en 

~oted that there" is a natural human tendency to overestim~te the importance 

or impact of activities to which we are professionally or otherwise com

~itted. If this is a source of systematic bias in the estimated impact co

effecients then the aggregate cost-effectiveness of pro~rarns may be over

~stimatec1.However, it there is little or no difference in the degree 

of overesti~tion of the impact of each of the v~rious health intervention 

activities, then the chan~es 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 summary, it is our judgme~t that the model 1s 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 

.1n optimum set of health interventions for a particular community in 

Solumbia or elsewhere, but it does have an application Dotential. 

3. Is the l~vel of sophistication of the model appropriate for 

application to health Dlannin~ in developing countries? 

Because it deals with a complex problem, the model needs to be 
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reasonably cOMplex to h~ aDle to port~y the ~elationships ~s they exist 

in an LDC cOlTlTlunity. T'..Io elenents are :'~Dortant in assessing level of 

sophisti-:ation. The ~odel must. not be so detailed that th'::!re is tlO 

expectation of ~~tting the nee1ed parameter esti~tes. This n0del ~p. 

parently w,~s sir.lple enough to illsure a': least moderate succeS5 in conveying 

to the respondents the need fer required par~~eter esti~tes. !he seconn 

aspect of sophistic~tion deal! with co~puter require~entz. Sonputer 

pro~rarns for non-linea!" OptiM' zation ,'3.rp. not as cO"'mon :3,S those I for 

p.xa~ple, for linear prog~~~r!~ and one ~i~ht expect so~e difficulty in 

obtaining solutions wit, the COilputer capabilities fOllnd in "Iany of the LDCs. 

4. Ilill the model require extensive modification for each new 

application? 

Although the general st~lcture of the model could re~ain intact, 

30i.le or the para'!leters would 1\.'!ed to be ~o'iifLed. The ran~e of health 

Lntervention activities consije~ed ~3y depend on the location of the 

decision-rnai<ers vJithin the v3:",iollS ~inistrie:J 0:" a~encies. Clearly, 

the resource constraints vJou11 need to reflect the new situation. T~e 

same holds true for the resources required for' a one-unit level of each 

interventio~ activity. These data should not be difficult to obtain 1n 

a new location. ~e most difficult data problen is in that part of the 

model d~31ing with the impacts of interventions on mortality. However, 

it is likely tnat these impacts have sufficient generality to at least 

'JSe the rtata from this stu~y as a starting point in a' new locality. 

0ne ratner obvious appljcation in a new locality is t~e comparisc~ 

of a solution using tl~ preser t health intervention prog~a'TIs with a 
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solution of the optinnJr" set of he~lth int~rvention activit.ies. Thi~ 

could be a starti~g point for c consideM.tion of chan~es t'J move toward 

2n ~roved pro~ram. This application would, of course, also involve 

some tailorin'S of the model to the local comumity. 

5. Are the data reguirements for the model ~eater tha~ 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 develope1 

~untries. However, except for the data on the i~cts of the various 

interventions on mortality, the data for resource constraints, inter

vention resource requirements, and costs could be collected with reason

ably straight-forwdrd surveys. Hopefully, the intervention impact coef

ficients from the present study could be used as initial values in other 

applications. 

6. Are there any precautions that the A~ency should take in usinv. 

the model or recommending its use to health planners in developing countries? 

This effort should be viewed as only the be~inning of a perpetu~l 

research process and should be used or recommended only in that context. 

~;e note that the original project state~ent implied steps reR;arding the 

ev~uation 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) nave confidence in the model and/or the model developers. This 



-47-

requires S01le investilent in tiTe tn studytng users -n3nuals an~ other 

r-eports wnich need to be 1IUch less technical than the final report 

r-evl.ewed by the subctnmittee. Participation of the user in iOdel con-

structl.on frcrn the I:::e.;inning j.s a procedure which would increase the Uke-

U hcx::xJ of actual lOdel applicJtion. fdith close jOint participation of the 

-
decision-naker and the 1O:1eller ,one of tl'le principal values of t.~e 1Cdel-

ling j.s li}:.ely to be an incre?sed appreciation of a -rore logical and ~yste-natic 

structure for thire(ing about he~lth lnterventior decisions. Expectations 

for use of the ~el should not include adoption of the quantitative results 

of "opti~-n" health intervention activities witi~~ut iOdification. The need 

for the user to understand the basic logic of the -rodel and the nature of 

the data base should not be under-esti~ted. 

II. SUDCa-1MITI'EC CCt1Nnns 

Dr. Connell observed that the project had acco-nplished the 1Iajor-ity 

of: its goals and resulted in a 10Clel that is bOth technj.cally sound and 

su~>p:>rted by conventional wisdO'll. The 1lOdel developed is appropriate for 

LD..;s and could be transferred to other countries .. /ithout extensive iOdj-

fication. The availability of data for the 1\::'del hOot/ever, would vary 

consi.derably froll country to country. In SU1l1\ary the study see1lS to 00 

well thought out and carefully perfot"'i\ed. It will be interesting to 

hear what ~lans AID has for utilizing infor-naticn COlling frO'll this study. 

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

but felt the use of the Delphi technique was a weak t=Oint. He expressed 

pleasure w1 th the "unusually, skillful" analysis of the intl~ractj ve effects 
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of both the diseases and interventions, includiolS the interaction bf:!tween 

preventiv,,:, 2nd curative programs. The methods developed should lead to 

improved plannin!?:_ 

Dr. Linder stated his impressi-:m of the project IomS positive, and 

that the direction of the research was correct. He felt thlt this project 

was the beginning of a long process of resea?ch and that the questions 

raised would be pursued by AID. He express~d reeervations about results 

obtained using the Delphi technique. 

II!. GENERAL DISCUSSION 

Mr. Taylor, AID, complemented the committee qn their thorough review. 

He indicated AID was s~ill considerin~ how to apply the results of the 

project. He then introduced Dr. Barnum, principal investigator on the 

project. 

Dr. B3rnum, principal investi~tor, said that he was gratified to 

hear the committeeOs many positive comments. He agreed that the portion 

of the study utilizing the Delphi technique W'c:.~' the weake!it. This, he 

said, was in part a matter of funding. 

-IV. ACTrml 

None required. 




