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As program managers and researchers consider
ways to improve the evidence base for nutrition
decision-making in low and middle-income
countries (Pitt et al. 2016), it is important to
carefully consider the costs and cost-efficiency of
alternate nutrition programs and health
promotion initiatives (Belli 2001). Economic
evaluations of health care interventions involving
costing studies and analysis of intervention
outputs (performance) and outcomes (effects)
help provide insights into the complete costs of
health and nutrition interventions. As Horton, et
al. (2009) illustrates, the financial resources
necessary for addressing nutritional deficiencies in
the 36 most affected regions of the world are
staggering, at $10.3 billion a year. If policymakers
know what interventions actually cost, as well as
the expected population coverage and impact of
interventions, these studies can help build an
economic case for policymakers to prioritize
nutrition interventions that have the highest
population coverage and the potential greatest
results with limited resources (Baker et al. 2015).
There are various types of economic evaluations
of health and nutrition programs that can be
conducted, and they differ based on the inputs
and outcomes used, or the metrics of comparison
(Box 1). In this brief, we present results from a
cost-efficiency study of a pilot program of
micronutrient powder (MNP) distribution in
Namutumba district in Uganda. We consider this a
cost-efficiency study because we did not measure

Box 1: Types of Economic Evaluations

e Cost Analysis: This is a comparison of costs
between two programs, and this does not
include a measurement of biological
outcome or any indicator that measures
the impact. In our brief, we refer to this
study as a cost-efficiency analysis.

Cost-benefit analysis: In this type of
economic evaluation, the inputs and
outcomes are expressed in the same units,
which is usually money.

Cost-effectiveness analysis: In this type of
economic evaluation, the inputs and
outcomes from two programs or
interventions are compared using a
metric of cost per unit of health or
nutrition outcome.

Cost minimization analysis: In this type of
economic evaluation, the impact of two
programs is the same, and the
comparisons are only made within the
cost inputs.

Cost-utility analysis: This study design is
used to compare two programs that have
different outcomes that are expressed as
'utilities', e.g. disability-adjusted life years.
Source: National Information Center on Health Services

Research and Health Care Technology (NICHSR). Health
Economics Information Resources: A Self-Study Course

Available at https://www.nlm.nih.gov/nichsr/edu/
healthecon/glossary.html
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hemoglobin, which is the biological outcomes that will be influenced by consumption of MNP. This brief

discusses costing studies for nutrition interventions generally, and highlights how a cost-efficiency study

can influence policy decisions.

How to Measure “Cost” in a Cost-Efficiency Study

Cost-Efficiency is the measure of compliance of a
program according to criteria of acceptable
performance or effect per unit of cost incurred.
Cost-efficiency indicators for a given intervention
can include: cost per dose distributed, cost per
beneficiary reached, and cost per beneficiary
effectively adhering to an established protocol.
There are a number of costs to consider when
conducting a costing and cost-efficiency study (Box
2). We present the costs in three different
categories, budgetary costs, opportunity costs, and
total costs.

Box 2: Key Costs in Cost-Efficiency Analysis

Budgetary costs: cost of all program inputs in the
program budget, including all capital investments,
start-up costs, and outlays for recurring and
ongoing implementation activities.

- Capital investments: purchases of equipment,
vehicles, training, and office materials, for
example.

- Start-up costs: program activities carried out
in order to initiate an intervention. These
expenses are incurred before a program
begins.

- Recurring costs: repeated costs incurred
regularly. These might include fixed costs such
as rented office space and the regular purchase
of micronutrient doses.

- Ongoing activity costs: the cost to a program
for operations such as monitoring, support,
supervision, and outreach.

A community health worker shows a mother the MNP
adherence calendar, Namutumba, Uganda.
Photo: SPRING/Uganda

Opportunity costs: non-budgeted costs faced by
caregivers and others who volunteer their time,
calculated in terms of foregone earnings from
alternative economic activities.

- “Last Mile” costs: costs incurred during the
final leg of service/product distribution to the
beneficiary. Most of these costs are comprised
of the opportunity costs of health workers,
volunteers, and caregivers.

Total costs: the sum of budgetary and
opportunity costs for the entire program.
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A village health team member receives MNP from health facility personnel in Namutumba District, Uganda.
Photo: SPRING/Uganda

The following is a set of guidelines developed by Hendriks, et al. (2014) for conducting an economic
evaluation of costs and outputs (Box 3).

Box 3: Guidelines for cost-efficiency studies

1.

Set the scope of the study by defining the problem facing decision makers, including the
objectives and measures of success for the program (i.e. criteria to qualify performance).

Define the unit of analysis based on the scope that has been set.

Determine which costing items, including activities, personnel, logistics, or capital investments, will
be involved in a given intervention and hence require data collection.

Quantify cost items through time allocations for personnel or beneficiary time, distribution
records, and transportation logs.

Determine the value of each cost item, whether through a “top-down” approach using financial
statements, or through a “bottom-up” approach using the number of beneficiaries multiplied by
an estimated unit cost of service/product provision.

To account for uncertainty or variability in program costs and implementation, consider a range of

potential optimistic and pessimistic scenarios (compared to the base model) and conduct
sensitivity analyses on all cost-effectiveness measures.

When comparing estimated costs against estimated outputs to arrive at cost-efficiency measures, it is
important to remember that different measures of the output will generate different cost-efficiency
estimates. This implies that the selection of the indicator to be considered as an output of the program
will be the critical criterion in interpreting the ranking of the alternative programs being compared. The

next section demonstrates how these guidelines were applied in the context of a micronutrient powder
distribution costing study conducted in rural Uganda.
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A village health team member counsels mothers on appropriate use of MNP with food.
Photo: SPRING/Uganda

A Micronutrient Powders Costing Study in Uganda: Rationale and
Methods

Iron-deficiency has consequences for long-term cognitive and behavioral development (Krebs et al. 2017;
World Health Organization 2001). One consequence of iron-deficiency is anemia, and although anemia
might be caused by many other factors, it has been commonly used to predict the magnitude of iron-
deficiency. Anemia affects nearly 9.6 million children ages 6-59 months worldwide (World Health
Organization 2015). In Uganda, it has been estimated that anemia affects 53 percent of children ages 6-59
months and 32 percent of women ages 15-49 years (Uganda Bureau of Statistics and ICF 2017). The
Government of Uganda has a commitment to address this public health problem, demonstrated by the
formation and work of the National Anemia Working Group (NAWG) (Sarkar and Adero 2017).

One potential intervention for reducing iron-deficiency, and therefore also the proportion of anemia that
is associated to iron deficiency, in young children is providing children ages 6 to 23 months with multiple
micronutrient powder (MNP) supplements; single-dose sachets of vitamins and minerals added to food
every other day (Armstrong 2009; Horton 2006; Olney et al. 2012). The United States Agency for
International Development’s Strengthening Partnerships, Results and Innovations in Nutrition Globally
(SPRING) project carried out an MNP costing study that reported cost estimates of MNP distribution
based on actual programmatic costs (from start-up costs through “last mile” of distribution to
beneficiaries). The study compared the costs incurred using two delivery platforms — facility-based
(“facility arm”) where caregivers receive MNP at a health facility, versus a community-based delivery
channel utilizing volunteer village health team (VHT) distribution (“community arm”).
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The study focused exclusively on children ages 6-23 months and was undertaken in Namutumba District,
in rural Uganda. This costing research addressed three main questions:

e Which distribution method results in the best outputs of coverage®?
e Which distribution method has the most cost-efficient performance for coverage and adherence®?

¢ How does scaling up through different program implementation approaches affect program costs
and cost-efficiency?

SPRING's MNP study is the first reported study to assess actual costs of an MNP intervention program
that permit the comparisons of costs and cost-efficiency across alternative delivery platforms (Figure 1).
Since we did not measure anemia in the children participating in the pilot program, we cannot assess the
effectiveness of the intervention, and hence the comparative cost-effectiveness of the two types of MNP
distribution.

Figure 1. Steps Involved in SPRING’s MNP Costing Study

IDENTIFY SCOPE OF COSTING STUDY

GATHER DATA ON PROGRAM COSTS FOR
FACILITY AND COMMUNITY ARMS

IDENTIFY WHO BEARS WHICH COSTS

ANALYZE COSTS ASSOCIATED
WITH CRITERIA OF SUCCESS

MODEL THE COSTS OF SCALE-UP OVER
SPACE AND/OR TIME

CONDUCT SENSITIVITY ANALYSES

! We define coverage as the total number of children reached by distribution of MNP.
2 We define adherence as a caregiver reporting that a child had consumed one sachet, with food, three or more times in the past
seven days.
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Figure 2. MNP Pilot Supply Chain Costs

Procurement Cost
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Community health workers on their way to distribute MNPs. & Handling Cost
Photo: SPRING/Uganda

The detailed costs calculated for the MNP supply chain
(Figure 2) included procurement of MNP packet and the
transportation between storage locations and the final
“last-mile” delivery to households either through a platform
managed by health facilities or by volunteer VHT.
Additionally, this study calculated costs for the program’s
capital investments, start-up costs, capacity building, social SPRING Office/DHO
and behavior change activities, and monitoring and
evaluation (Richardson and Baker 2017). This study
considered both the budgetary and opportunity costs of
the program overall and for each delivery platform, with
particular attention paid to the opportunity costs of
individuals at health centers and in households who
reallocate their time from other activities to ensure MNP
distribution and consumption. These opportunity costs
may have important consequences for program

sustainability in the long run. Storage ]F I:l“' E_]'. ﬁ]

Cost

Storage Cost/
Cost of Requisitions

Transport & Handling Cost

“Last Mile”

Final Delivery Point
Beneficiary, HW or VHT

n Time & Transport Cost
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Research Findings

Costs and Cost-Efficiency of Scaling-Up MNP Distribution Programs

The findings of this MNP study are presented in brief; for further information, please refer to the SPRING
citations listed in Box 4 at end of this document. Figure 3 reports the total costs and the cost categories
of a three-year MNP distribution program, scaled-up throughout the district, using either a community-
based or facility-based delivery platform. Both scenarios involve management and technical support
provided by an international NGO. Community-based platforms were more expensive than facility-based
distribution, primarily due to additional costs of the volunteer VHT, mainly the opportunity costs of the
volunteers' time. MNP product cost was only one fourth of the total cost of the program. Other important
costs were capacity building and “Last Mile” opportunity and logistics costs of delivering MNP.

Figure 3. Cost of Implementing an MNP Program in Namutumba district, Uganda for Three Years

$2,000,000 Total = $1,797,517
$1,800,000 $9,182
$1,600,000 $532,512 Monthly Fixed Costs
$1,400,000 Total=$1,225,133 MNP Procurement
$1,200,000 59,182 Capital Investments
$1,000,000 $299,538 = M&E
B Capacity Building

800,000 = Logistics

$600,000 u SBC

$400,000 ¥ Opp Cost "Last Mile"

$200,000 - B ® Opp Cost "Attending

_ Activities"
50 . .

Facility Arm Community Arm

All cost data were in Ugandan shillings and converted to USD using the prevailing exchange rate.
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Looking only at the total program costs does not provide sufficient information for policy discussions. In
the Namutumba study, even though the population sizes of young children were roughly similar in both
of the study arms, the community-based platform delivered many more MNP sachets to children than the
facility-based platform. Essentially, total costs were lower in the facility-based distribution mechanism
because it achieved lower program coverage and reached fewer children. To obtain measures of
performance, it is important to estimate cost-efficiency, which is the total cost of the programs divided
by the output indicator (i.e. the total number of packets delivered and the total number of children
reached). While the facility-based distribution mechanism was less costly overall, it was also less cost-
effective than the community-based system to achieve best coverage (Figure 4).

Figure 4. Cost-Effectiveness of MNP Distribution Platforms in Uganda
18,570 Children Reached = $65.97/Child Reached
$0.47 Per Sachet

Facility
Distribution $1,225,133 <+ 87,538 = $14.00/Packet
m (2-Month Supply)

(¢ (o)

Total Program

Cost-
Cost MNP Packets Distributed Effectivness

Comparison

Comparison

Community
Distribution

$1,797,517 =~ 277,396 = $6.48/Packet
ly (2-Month Supply)
$0.22 Per Sachet
34,134 Children Reached = $52.66/Child Reached

Using the costing model developed for this study, we projected costs for alternative scale-up options
based on three factors:

a. management of the project (Ugandan Ministry of Health or an international NGO)
b. provision (or not) of payments to volunteer VHT

c. integration of MNP distribution with an existing infant and young child feeding (IYCF) public
health program.
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Table 1 reports the total costs and cost-efficiency (using two different criteria to qualify performance) for
each of these alternative scale-up options. The selection of the output indicator greatly influences
measures of cost-efficiency. From a programmatic perspective, it is important to note that the more
demanding the definition of success (for example, the number of children consuming MNP according to
a prescribed protocol, i.e. adherence versus the number of packets delivered), the more likely that
changes in nutritional status will occur, but at a higher cost per unit of impact.

More specifically, to be effective in reducing anemia, children should be iron-deficient and they must
consume MNP as recommended — one sachet mixed with food, consumed every other day. Relatively few
children in either distribution platform (58 percent in community arm, 31 percent in facility arm) achieved
that standard of MNP consumption, i.e. adherence to protocol. Using that metric of success, the cost/unit
of averting anemia in children is much higher.

Table 1. Measures of Cost-Efficiency for Community Arm MNP Scale-Up Scenarios in Uganda

Cost/Packet Cost/Child
Total Cost Distributed adhered to protocol
MOH scale-up $1,617,804 $5.83 $51.70
MOH scale-up with paid VHTs $1,508,228 $5.44 $48.20

There is a subtle difference in the MOH scale-up and the international NGO integrated scale scenario — in
the former, all activities are managed by the MoH; in the latter, the MNP intervention managed by an
international NGO, with activities integrated into existing infant and young child feeding (IYCF) program’
activities and capital investments. For example, MNP training activities may be combined with training
days for IYCF programs, and the cost of these training activities split equally between the MNP and IYCF
programs. While the integrated scenario is the least expensive overall, it is important to keep in mind that
integrating programs or selecting other groups to manage programs may have consequences for
program quality of performance or sustainability. Furthermore, this intervention is being discussed
independently of other anemia interventions. Cost-effectiveness or efficiency of MNP will need to be
compared to the metrics associated with other anemia interventions, in the same context. In addition,
even though we did not measure the impact of MNP on anemia, it is likely that targeted MNP
interventions for particularly vulnerable populations may have greater cost-efficiency, as the effects are
likely larger among those populations compared to broader interventions among the general population.
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MNP distribution fraining for VHTs in Namutumba.
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Research Recommendations

In Uganda, this study found community-based delivery platforms to be more costly overall, but they were
more cost-efficient than the facility-based distribution platforms when considering the number of children
reached and also children who adhered to the recommended protocol. These costs provide a reference
point for policymakers in considering the costs for scale-up in districts similar in demographics and
geography to Namutumba. Despite this finding, the district-wide intervention may still be too costly
overall for the government to undertake. Typically, MNP are distributed in non-targeted ways — every
child receives a prescribed dosage, regardless of actual need. Targeted interventions with vulnerable
populations who have micronutrient deficiencies may demonstrate even more cost-favorable results.

More broadly, one costing component that is particularly salient in understanding micronutrient
interventions is the unit cost of the product. Although the individual MNP sachets are inexpensive (around
$0.024/sachet), there are public and private costs associated with their procurement, storage, and delivery
to children, and which added represent two to three times the cost of the sachets. Another important cost
to consider is the opportunity cost of volunteers, health workers, and caregivers — whose time and effort
are critical to program success. The study in Uganda demonstrated that the opportunity cost for these
individuals is about one-third of the total costs (as seen in the international NGO-led scale-up scenarios).
While this costing study did not measure the impact of MNP on biological outcomes like anemia
prevalence, we did measure the cost of performance indicators like children adhering to protocol, which
were higher that cost per child reached with MNP. The sustainability of a potential MNP program in
Uganda depends on linkages between performance indicators like coverage and adherence (cost-
efficiency) and biological impact indicators like hemoglobin values (cost-effectiveness). Data on cost-
efficiency and cost-effectiveness of MNP will contribute to decisions by policymakers on scaling up of
MNP programs in Uganda.
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Often, the complete costs of health and nutrition interventions in low- and middle-income countries are
not known. This makes it difficult for policymakers to weigh trade-offs and ensure efficient allocation of
resources. Generally, policymakers should assess the total costs and cost-efficiency of each intervention
with due consideration to the definition of success. They should be aware that long-term sustainability
may hinge on opportunity costs, some of which may need to be compensated. Costing studies allow for
modeling of scenarios where integration of the interventions is possible within other programs. However,
there are limits to program integration, which may have consequences for program performance, for
example if there is overburdening of a class of health sector personnel like community volunteer teams.

As demonstrated by the Uganda costing study results presented here, policy issues for countries that want
to initiate MNP programs include:

o Whether to embrace MNP nationally: Considering the costs of MNP, the government needs to decide
either to scale up MNP distribution across the country or to distribute MNP to only the most
vulnerable groups.

e  Which is the ideal distribution platform, how much will this cost, and who will be called upon to pay
(both the budgetary and opportunity costs)?

In summary, budgetary evaluation, especially cost-efficiency analysis, can serve as a critical input to both
program design and its evaluation. Governments, donors, and program managers should consider
regularly conducting this type of analysis as the conditions may change along the time.

Box 4: SPRING-Uganda MNP Publications

SPRING. n.d. "Comparing the Costs and Cost-Effectiveness of Alternative Multiple Micronutrient Powder
Delivery Platforms: An Intervention Targeting Young Children in Rural Uganda." Lancet Global Health
(under review).

SPRING. n.d. "Facility- and Community-based Delivery of Micronutrient Powders in Uganda: Opening the
Black Box of Implementation Using Mixed-methods." In “Recent advances in implementation research to
improve effectiveness of micronutrient powder interventions,” supplement, Maternal & Child Nutrition.,
(under review).

Findings from SPRING's Micronutrient Powder (MNP) Distribution Program in Uganda | 11



A VHT speaking up during a training session.
Photo credit: SPRING/Uganda
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