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Tne 7inal rapert from the HUniversity of Michigan covering | v

vivamin A cost-atfactivoness modais uas racaived several uze a0 by JS5DA and
h2s heen circulated for revieu. I ndva now received comments To00 a4 nunber of
12 reviawers and can provide AID «ith Summary comments aboui tha report

t3 davelan

398 ther with Ay sugeestiong for sollow-up. .
Summar s

Taird world countries which have maior heaia orotlams arising Teom yirania d
cariciency nave thrae typss a‘ 1nrprvcr+1cns From 4nich Lo choosz o coo? .iin
trase araglems. Zne ootion i3 to disteibuts pariodic large dgses of vitanin &
1n the form of capsules; the secons is o TartiTy orocassad fosds with vitenls
3; ang the third is o increass crnsungLio a7 viTamin & rica feoogs ifarsuah
diet modification. Thes2 ifarse interventions can de implementad singly or in
combination,

.
shen vacad with seiecting a particular intervention or combination of intarvan-
tions to us2 in 2 givan situation, third world olanners fina that the
iatarventions have a aumber of innerent diffzrences in i{erms of ths ponulatis
”"ouur raacned, itypes of inouis required, coverage, sic. “one t“ﬁlFbs, xn {ha
ntext of by a1f>/ﬂufrition planning, ali thrae types of interventions ¢ a
cansid red as practical and timely SO]Lt10ﬂ~ L9 the preblnn af vitamia A

ficinncv Therefere planners need a rational pasis Tor s2ieciing among the
Ttarnatives.

The University of Michigan project was supoortad by USDA and AID ©o expioro ine
se of cost-=ffectiveness analysis as a basis for selecting among tne tirsza
interventions. The Michigan scope-of-wecrk called for it to develop modals wizn
Wnich to predict the costs and health effects of the major vitamin A intervens
tions and to provide suggestions about how to utilize the models to help seisct
zmong alternative vitamin A intervantions,

Michigan complied with the scope-of-work by providing a report which describas
models with which to predict the costs and health effects of eachi of the thres
interventions. It also provided a computer program and -PG sofiward with which
to Tacilitate use of the modal. The Michigan program permits users to
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estimate the total costs and the expected health effects for particular inter-
ventions based on known or assumed conditions in particular countries. In
addition it facilitates the estimation of changes in health effects when program
inputs are increased or decreased. Thus the model permits comparison of alter-
native vitamin A interventions and the selection of the least costly interven-
tion to achieve a spacific effect or, alternatively, the most affective
intervention at a given cost.

Michigan tested its generalized models using data and assumptions from Indone-
sia and concluded that the model appearsd to make reasonable predictions of par-
formance. However the models were not thoroughly testad and Michigan recommended
that they should be applied and evaluated by working directly with policy makers
and workars in particular countries. Indonesiaz, Bangladesh, and Nepal were
suggested as sites for this activity.

|

The Cost-Effectivaness Models

The Michigan models were designed to predict improvements in the healinh status
gof population groups arising from implementaticn of esach of the three major
vitamin A interventions. Improvements in heaith were treated specifically in
terms of blindnesses prevented and deaths averted ana aiso in terms of reduction
in the more traditienal indicators of vitamin A deficiency such as 3itot spots,
night blindness, etc.

In order to use the Michigan models, it is necessary to have all of inhe -
following information:

1. Unit costs for the various inputs neseded to implement each of the
vitamin A interventions,

2. A disease profile for the population covered by the intervention,
i.e. the numbers of persons in the population who exhibit the adverse
effects of vitamin A deficiency (become blind, die, or, as indicators
of health status, nave Bitot spots, Tow serum Tevels of vitamin A,
etc.)

3. The changes in the disease profile which will result from the
intervention (the reduction in blindnesses, deaths, etc.,) with each
change expressed as the health outcome resulting from specific
program input,

It should be notad that item (1), unit costs, and item (2}, the disease profile,

- are for the most part numerical estimates which can be collected by financial

analysts and epidemiolegists, and therefore are accessible, at a price, for
essentially any site. Item (3), on the other hand, is a.set of predictive rela-
tionships which requires knowledge of expected changes in health status :
resulting from specific programmatic activities.



The Michigan cost-effectiveness models wers first devaloped in a generalized
form (see pp.44-53) and then specific models were constructed using data and
assumptions derived from West Java in Indonesia (see Tables A-5 through A-10).
Finally cost-affactivenass comparisons ¢f the three interventions were made using
the West Java models.

The Michigan report suggests that in West Gava, diet modification is the most
cost-affactive intervention at low expenditure levels (less than $0.24 per per-
son per 20 years), capsule distribution is the preferrad intervention at inter-
mediate expenditure levels ($0.24-1.25), and fortification is the best at high
expenditure levels (greater than 51.25).

Michigan concluded that the models, in their prasent ferm, can help policy
makers determine the costs of alternative programs and can guide them in
allocatina resources for a particular type of intervention, However the report
notes that a major wncertainty of the model is ™in the marginal contribution of
pudgetary line items to the performance of a program", i.e. the ability of the
models to predict effectiveness. It suggests that follow-up work should be
carried out to improve the models based on more informaticn on the ralationship
between program costs and health effects. It also suggests the prasent modals
might pe applied in countries lixe Indonasia, Bangladesh, and Hepal as a meansg
of assessing their uytility and as aids to policy makers. As further follow-uo,
the Michigan report suggests additional mcdels should be develaped to irzat
cost-effectiveness of competing health intecvantions, such as diarrhea controi,
sg that decision makers can compare vitamin A interventions with pther programs
in the health Tield.

Comments

The reyiewers were generally complementary about Michigan's efforts to develop
cost-effectiveness models for alternative vitamin A intarventions., However they
have notad a number of concerns which are summarized below:

1. Epidemiolngical data and, to some extent, cost data on which to base
medels for use in specific locations are very limited and therefore an
inordinate amount of effort might be required to obtain the data neadeg
to construct the models, The reviewers noted that the information from.
Indonesia used by Michigan to construct its specific models is probably
the most complete information available in the world at this time and
yet even this information might not be adequate to draw accurate,
meaningful conclusions. Furthermore, it was noted that the information
from Indonesia reguired many years and a large expenditure to obtain and
therefore would not be expected to be available or easily obtainable in
other countries in which interventions are under consideration.

2. The present state-of-the-art regarding vitamin A interventions may not
be sufficiently well developed to be able to attribute specific health
effects to specific programmatic inputs. The Michigan report does not
provide evidence that valid guantitative predictive relaticnships are
available or can be developed at this time, and in fact notes that the
capability of the models to predict program performance is the major
uncertainty.
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3. Use of the models could 12ad to seriously misieading conclusions due to
potential errors in the analysis arising from uncertainiies in the cost
factors, diseases profiies, and pradictive relationships. One reviewer
noted that cost-effectiveness considerations have rarely determined
pragram choices by local goveraments. This points to the need tc provide
government officials with decision-making tools, in this case cost-
effectiveness models, which they can use with confidence in exercising
their rasponsibilities to use public resourcas more effectively.
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The Michigan models are not designed to deal witnh combinations of inter-
vantians and therefors they exclude the consideration of the 1ikely
possibility of using two or more interventions concurrently.

| Suggestions for Follow-up

Usa of the Modals to Select Among Alternative Interventions

It is reasonably clear that the Michigan cost-effactiveness models 1n their pre-
sent form are not suitable for use in selecting among alternative vitamin A
interventions. The Michigan modals, as presented, parmit users to calculate
cost-effectiveness indicators for West Java but the results have not been tasted
and may or may nat be valid, HMadels for other areas are not presented ang no
methodology is given for developing specific models for other areas. Therafore
the model can’i be meaningfully applied in West Java bescause of uncertainty con-
carning the accuracy of the estimates, and can't be appiied elsewhere becauss of
lack of specific meodels.

Because the models do not permit meaningful comparisons to be made between

alternative vitamin A intervention programs, [ recommend that the models nct

be usad Tor that purpose. Meaningless or misleading use of the models could not
only be damaging to the user but in the long run could create lack of confidence
in the field of cost-effectiveness analysis and even in vitamin A interventions
in general.

Additional Informetional Heeds

While the Michigan models require information of several types {see above), the
information nesded to predict the change in health status caused by the various
programs seems to be the most uncertain.

Information on the costs required to implement a program in a particular area
can probably be estimated with reasonable certainty by competent financial ana-
lysts. Likewise, information concerning the vitamin A status of the target
population (the disease profile), can be obtained by epidemiologists although
the costs and time for doing so might be considered prohibitive if a high degree
of certainty is required. (It should be notad howaver that any country that
gives consideration to implementing a vitamin A intervention program shculd have
an assessment of the problem and therefore have some data concerning the disease
profile.) Howevér we have little information about how to predict the health
outcome of vitamin A programs since only a few programs have been evaluated to
ma2asure the outcome and 1ittle effort has been made to analyze the information
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as to cause ang effect. Therefore predictive relationships between costs of
program inputs and the expected health outputs are lacking. This bridae between
cause and affect (inputs and expected outputs) is vital to the Michigan cost-
effectivensss models. And aside from the judgmental relationships developed by
itichigan for West Java (Tables A-~7 through A-10), it is missing.

I suggest as follow-up that an effart be made to develoo relationships with
which to predict the health effacts of alternative vitamin A interventions based
on intarvention inputs. Relationships of this type clearly have utility beyona
cost-effectiveness analysis. Since any expenditure for a vitamin A field
oragram should be made with the expectaiicn of reducing the adverse health
effects of vitamin A deficiency, donors and recipients alike should have this
information whether they arz carrying ocut a cost-effectiveness analysis or ngt.

i4hile a number of different apprgaches mignt be used to obtain predictive infor-
mation, it mignt be appropriate to carry out the work in stages, starting first
with the intervention that is known best, capsule distribution. If the effort
to develop =ffectiveness predictors for capsules is unproductive, then work on
fartification or diet modification is probably unwarrented. However, if the
effort cn capsule effectiveness is successful, then the efiort can be exiandad
to the gther two intarventions. If these afforts ara successful, then the
efTectivensss predicior models can be integrated into cost-effectiveness models.,

Rdditional Use for the Michigan Models

Although the Michigan models do uot appear to have immediate applicability fer
selecting programs based on cost-effectiveness analyses, they represent a usaful
format in which program costs and effectiveness indicators might be cast. If
all workers in the field of vitamin A interventions used the same fTormat for
reporting costs and measuring effectiveness, it would makz communicalions
easiar, program evaluations more meaningful, and serve as g guide for the design
and impiementstion of new programs,

I suggast that the Michigan models and PC program be reviewed and modified

as appropriate, possibly as an IVACG activity, as the basis for collacting and
disseminating information on costs and effectiveness of vitamin A intervention
programs.
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Jim Tielsch, Johns Hopkins
Robert Grosse, Univ. of Michigan
Robert Tilden, Univ. of Michigan



