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Purpose and Objectives of this Manual
This manual is designed to provide users, especially those at the malaria program level including
malaria program managers, procurement officers, warehouse managers, implementing partners,
donor agencies and others, with practical steps and guidance on how to carry out a national-level
quantification of artemisinin-based combination therapies (ACTs) and rapid diagnostic tests (RDTs)
for the diagnosis and treatment of uncomplicated malaria.
This manual differs from previously prepared quantification manuals (MSH 2008; USAID | DELIVER
PROJECT, 2009) in that it specifically targets quantification of ACTs and RDTs and provides guidance for
the specific interaction between the two. The manual shows users how to develop a stepwise approach to
quantifying ACT and RDT demand at the program level and to understand the data and the assumptions
that are needed for quantification, especially when the data are imperfect. Specifically, the manual will
illustrate how to plan, forecast, and ensure supplies of ACTs and RDTs through the following steps—
1. Identify the data needed and where the data comes from.
2. Choose the appropriate method for forecasting based on the data available.
3. Identify, obtain consensus on, and apply assumptions that may be needed for quantification
included those for missing data.
4. Estimate the effect of any programmatic factors (e.g., scale-up) or environmental factors (e.g.,
seasonality of malaria) that may influence demand.
5. Identify the unique characteristics of malaria, ACTs, and RDTs, and special considerations to be
applied in their quantification.
6. Use the forecasting data and assumptions to calculate the quantities needed for the specific
quantification period.
7. Interpret the estimates obtained.
8. Develop supply schedules to ensure that an uninterrupted supply of ACTs and RDTs is available,
and apply practical steps on how to develop and manage changing needs to avoid over- or
underestimating future needs, thereby minimizing shortages or wastage.
The methodologies presented in this manual can be used for other products to treat and prevent other
types of malaria. However, this guide focuses on the unique characteristics of ACTs and RDTs because
these products are currently those most commonly used for first-line diagnosis and treatment of
Plasmodium falciparum malaria.
The two main products used for P. vivax malaria, chloroquine and primaquine, have been used for an
extended period, and experience with their quantification is adequate. Historical consumption data are
often used to forecast their demand. Similarly, methodologies described in this manual can be used to
quantify products used in second-line treatments and medicines for the management of severe malaria.
Several software programs exist to calculate the forecasts (e.g., Quantimed) and complete the supply
planning steps (e.g., PipeLine®) in the quantification exercise, but no tool does it all. Furthermore, the
tools require the input of key data to carry out the calculations, and the practitioner must understand
the basic data and the steps involved before putting these parameters into a tool. Annex A references
some of the tools that are available.
The World Health Organization (WHO) recommends, where possible, prompt parasitological
confirmation by microscopy or use of RDTs for all patients with suspected malaria before starting any
treatment. ACTs are the recommended first-line treatment for uncomplicated P. falciparum malaria.
Annex B describes the WHO guidelines for treating malaria together with standard dosage schedules
for ACTs.
Purpose and Objectives of this Manual
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Manual Outline
This manual describes the overall quantification process for ACTs and RDTs from start to fi
 nish. It
provides instructions for each step of the process and cites challenges and possible solutions to each
situation.1 All readers should look at the framework to understand how the manual is organized to
allow for rapid referral to the sections of interest.
Section 1. Quantification of ACTs and RDTs and Their Interaction outlines the challenges with
quantification of ACTs and RDTs and how the interaction of these products affects their quantification.
Section 2. Introduction to Quantification describes the quantification process. It also provides the
overall framework for the manual. Readers who are new to quantification should read this section.
Section 3. Planning for Quantification describes the preparatory steps needed when planning for
quantification (common to all the methods).
Section 4. Data Sources, Assumptions, and Proxy Data for Quantification of ACTs and RDTs
outlines the data needs and their sources as well as the assumptions to use when data are not available
or are inaccurate.
Section 5. Forecasting describes how to forecast based on the methods described in section 2.
Section 6. Interpreting Results describes how to interpret the result of the forecasting exercise in
section 5.
Section 7. Supply Planning describes the steps for supply and distribution planning (common to all
the methods).
Section 8. Quantification Workbook is a step-by-step template for the calculations.
Annex A describes various software and tools that can be used to assist with the quantification
exercise. While these are useful particularly for manipulating large sets of data, it is important to
understand that the tools are only as effective as the data and assumptions used.
Annex B contains the WHO Guidelines for Malaria and Standard Dosage Schedules for ACTs.
Annex C contains published studies reporting adherence to RDT results that can be used as proxy data
when country level data is not available.
Annex D is the illustrative quantification timeline mapping out the steps that must occur with
hypothetical timelines.
Annex E contains checklists for planning for the quantification exercise.
Annex F are Blank Tables for Performing Consumption and Morbidity Forecasting.
Annex G is procurement timelines from various agencies.
Annex H is an evaluation of the quantification process after it has taken place.

1

 This manual builds upon Management Sciences for Health’s (MSH) Quantification of Antimalarial Medicines—A Workbook (2005)
and Estimating the Needs for Severe Malaria Medicines—A Practical Guide (2008).
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The quantification of artemisinin-based combination therapies (ACTs) and rapid diagnostic tests
(RDTs) is challenging for a variety of reasons. Requisite data required for quantification is often of poor
quality. Furthermore, the World Health Organization (WHO) recommendations for case management
of malaria now include diagnostic testing with microscopy or RDTs. Moreover, the epidemiology
of malaria is rapidly changing due to the implementation of effective malaria control interventions.
Several reviews have demonstrated that the scale-up of effective treatment such as ACTs and vector
control measures such as indoor residual spraying and long-lasting insecticide-treated nets (LLINs),
reduce parasite transmission malaria cases (particularly severe malaria cases) in public health facilities
(Marchant et al. 2002; Lengeler 2004; Barnes et al. 2005; Thuma and Mharakurwa 2007; Rowe and
Steketee 2007; WHO/Global Malaria Programme (GMP) 2008; Shaukat et al. 2010; Steketee and
Campbell 2010).

Issues Related to ACTs That Affect Quantification
Although ACTs have been extensively used for more than five years, the market demand and supply
have not yet reached equilibrium.
On the supply side—
■■ There are few suppliers, resulting in the need for accurate lead time planning to ensure adequate
supply.
■■ Artemisinin is a natural plant product with a planting cycle of 18 months. Farmers, extractors,
and manufacturers need accurate and timely information on forecasts (i.e., two years in
advance)2 to ensure the needed amount of active pharmaceutical ingredients.
On the demand side, information needed for demand forecasting is still quite poor in some countries—
■■ Quantification of ACTs requires estimating needs for each pack corresponding to a particular
age or weight group;3 however, this is difficult because data on malaria morbidity by weight and
age group is limited.
■■ Health workers often break up ACT packs when the required pack size is not available; this gives
an inaccurate picture of actual consumption by age group. For example, if four 1 × 6 packs are
substituted for the one 4 × 6 pack needed for an adult, this could be mistaken as four children
being treated rather than one adult. Children are also more likely to be seen in a public health
facility compared with adults, who may prefer to self-treat from ACTs bought from the private
sector, thus misrepresenting who has been treated.
■■ ACTs also have a short shelf life of two or three years from the date of manufacture.4 Therefore,
either short procurement periods (forecasting step) or flexible delivery schedules (supply
planning step) are needed to ensure that the products do not expire.
Although WHO now recommends that suspected cases of malaria be diagnosed using either
microscopy or RDTs, many cases of uncomplicated malaria are still treated on the basis of clinical
symptoms alone. Also, the proportion of cases that undergo diagnostic testing are not well
documented, making it difficult to estimate the demand for diagnostic tests and ACTs. In addition,
 If the farmers do not perceive a demand for artemisinin or if prices drop significantly, they are likely to plant other crops instead.
 In an ideal situation, weight groups would be used, however, age groups are used as proxies for weight for all ACT dosage forms.
4 This is also true of TB medicines and ARVs; however, the older generation of antimalarials (e.g., chloroqouine) have had a long
shelf life making overstock much less of a concern. Furthermore, the very low price of chloroquine made the lack of precision less
consequential.
2
3
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Section 1. Quantification of ACTs and RDTs and
their Interaction

section 1

most countries’ disease surveillance systems do not disaggregate malaria cases confirmed by a
diagnostic test from those that are based on clinical findings.
The burden of malaria depends on transmission rates of the disease and geographical and seasonal
considerations, such as changes in rainfall patterns and emergencies such as floods. Some regions in
the same country may need different quantities of ACTs and RDTs at different times of the year. These
circumstances often leave quantification teams estimating projected consumption based on weak or
incorrect information.

Effect of Malaria Diagnostics on Case Management and Demand
for ACTs
Many countries are just now scaling up diagnostic testing programs for malaria with microscopy
or RDTs in line with WHO’s new recommendations that all patients undergo testing before being
prescribed malaria treatment. The World Malaria Report (WMR 2011) estimates that only an estimated
20 percent of malaria cases in Africa are diagnosed parasitologically. Diagnostic testing of malaria
will further reduce the need for treatment, particularly in low transmission areas or areas where
transmission has been significantly reduced because of nets or spraying.5 However, the quantifiable
short- and medium-term effect of this is unclear. While diagnostic scale-up will likely reduce ACT
use in the medium- and long-term, especially in lower transmission areas, the rate of RDT scale-up
is unlikely to be commensurate with the rate reductions of ACT consumption. In the short-term,
diagnostics will likely increase sharply as countries implement scale-up activities. At the same time,
ACT use may show little or no change. ACT use will probably begin to decline slowly and then
more rapidly over the intermediate to long term, corresponding with provider training and other
interventions aimed at improving case management of malaria.6
Estimating what proportion of health workers will actually use RDTs as a diagnostic tool is also
difficult. Estimates of RDTs that will be used must be based on cases of fever according to WHO
recommendations.
An additional variable is the proportion of health workers that will adhere to the test results
and prescribe treatments accordingly. Several studies have demonstrated that over 40 percent of
parasite-negative patients are prescribed antimalarials including ACTs (Zurovac et al. 2006, 2008c;
Hamer et al. 2007; Williams et al. 2008; Nankabirwa et al. 2009; Skarbinki et al. 2009; Chandler et
al. 2010; Chinkhumba et al. 2010; Kyabayinze et al. 2010; Memusi et al. 2010). (Annex C lists some
published studies reporting adherence to RDT results.) Other research has shown that in areas that
have had significant interventions aimed at improving health worker behavior change to improve
case management using diagnosis, over prescribing decreased by almost 70 percent in some cases
(Williams et al. 2008; UMSP 2010). Furthermore, anecdotal data suggests that RDT stock-outs have
shown to result in increased ACT consumption and vice versa. Also to be considered is adjusting for
over consumption of some ACT presentations due to stock-outs of other presentations. Experience
in multiple countries also demonstrates that lower cadres of health workers tend to follow test results
more closely, because they are only trained in algorithmic care.

 In Rwanda, annual orders of ACTs have decreased by over 30% as a result of LLIN scale up (WMR, 2010)
 Experience has shown, though, that ACT consumption may be lag a few years behind a documented drop in prevalence or the
introduction of universal diagnostic testing for malaria.
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Therefore, adjustments need to be based on health facilities’ data on—
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■■ The percentage of cases that are diagnosed with microscopy or RDT
■■ The proportion of these cases that are negative for malaria parasites
■■ The proportion of the negative malaria cases that are not treated with ACTs
An adjustment factor based on the above is then applied.
Even for mature programs with advanced interventions aimed at improving health worker behavior
in place, forecasts should be based on the assumption that reflects the realities in their respective
countries.
A case management algorithm and decision tree can help to visualize the process (figure 1-1).

Patient presents with fever

Perform malaria RDT/
microscopy

-VE (A%)

+VE (B%)

VE CASES INCORRECTLY TREATED WITH ACTS (C%)

Administer antibiotic and
antipyretic (follow national
guidelines)
NO IMPROVEMENT (D%)

Refer to reference center

Treat with ACTs

NO IMPROVEMENT (F%)

IMPROVEMENT (E%)

Continue management

Figure 1-1. Case management algorithm for determining ACT and RDT use

Box 1-1. Summary of Examples of Measurable Impacts of Programmatic Changes
§§ Several studies have demonstrated that over 40 percent of parasite-negative patients are prescribed

antimalarials including ACTs (annex C lists some published studies reporting adherence to RDT results).

§§ In areas that have had significant interventions aimed at improving health workers’ behavior to improve

case management using diagnosis, overprescribing decreased by almost 70 percent in some cases
(Williams et al. 2008; UMSP 2010).

§§ Anecdotal data suggests that RDT stock-outs have shown to result increased ACT consumption and

vice versa. Also to be considered is adjusting for over consumption of some ACT presentations due to
stock-outs of other presentations.

§§ Data from Senegal indicates an overall reduction of ACT prescriptions by 17 percent corresponding

to a scale-up of RDTs from 3.9 to 86.0 percent over a three-year period (Thiam et al. 2011). The
prescription of ACTs dropped throughout this period from 72.9 percent of malaria-like febrile illness to
31.5 percent.

§§ In Rwanda, annual orders of ACTs have decreased by over 30 percent as a result of LLIN scale- up

(WMR 2010).
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Patients treated with ACTs

Figure 1-2. Management of suspected malaria by Senegal public health services, 2007–2009
(Thiam et al. 2011)

Figure 1-2 illustrates the interaction between diagnosis with microscopy and RDTs and treatment with
ACTs; it shows an overall reduction of ACT prescriptions by 17 percent corresponding to a scale-up of
RDTs from 3.9 to 86.0 percent over a three-year period (adapted from Thiam et al. 2011).7
As countries scale-up their use of diagnostics, the quantification team will need to include an
adjustment factor for ACT consumption over the forecast period. The team will need to look at its
own data and trends, particularly if country-level data if available. In the absence of any data, the
quantification team should consider a rapid review of records to determine how many patients were
prescribed an ACT (with positive and negative tests for malaria). Alternatively, a prospective analysis of
the trends could be performed. If such an analysis is not possible, proxy data from the above studies or
other proxy data can be used.
As noted earlier, stock-outs of RDTs may lead to changes in ACT consumption. This trend calls for—
■■ Approaching quantification comprehensively by using a case management model that takes
diagnosis with RDTs and treatment with ACTs into account
■■ Estimating needs of both products simultaneously
■■ Ensuring the uninterrupted availability of both products at all times when cases are likely to
be seen

 The prescription of ACTs dropped throughout this period from 72.9 percent of malaria-like febrile illness to 31.5 percent.
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Section 2. Introduction to Quantification
The Quantification Process
section 2

The terms quantification and forecasting are often used interchangeably. For the purposes of this
manual, the following definitions are used.
Quantification is the process used to estimate how much of a product is required for the purpose
of procurement. Quantification involves estimating the quantities needed of a specific item, the
funding required for purchasing the item, and when the products should be delivered to ensure an
uninterrupted supply for the program. The quantification process has two parts—
■■ Forecasting: Estimating the quantities of product required to meet customer demand that will
actually be used during a particular time frame
■■ Supply planning: Detailing the quantities required to fill the supply pipeline, costs, orders, and
arrival dates of shipments—this is the final output of the quantification
Because of the seasonality of malaria, quantification for ACTs and RDTs should be done either
annually (depending on the procurement cycle), during the planning for a new health program or
project, or during development of a funding proposal based on the policy. The data should be reviewed
annually. There are several methods used for forecasting antimalarial commodities. The three steps
common to all methods are—
1. Planning. This includes all the preparatory steps including assessing the program, defining the
scope and coverage of the quantification including the target population, and compiling the list
of products to be quantified (Section 3. Planning for Quantification).
2. Forecasting. This includes obtaining the required data, building assumptions for missing or
inaccurate data (Section 4. Data Sources, Assumptions, and Proxy Data for Quantification
of ACTs and RDTs), selecting the forecasting method, and conducting the calculations for
the forecast. The two primary methods for forecasting malaria commodity needs are the
consumption method and the morbidity method. The proxy consumption method is an
alternative form of the consumption method. Because they are the most widely used, this
manual focuses on the consumption and the morbidity methods (Section 5. Forecasting).
3. Supply planning. This works hand in hand with forecasting to ensure an optimal procurement
and delivery schedule. Once the total requirements have been defined and the product
specifications have been agreed upon, the estimated requirements should be translated into
actual orders, including the timing of the orders, by taking the existing pipeline and seasonality
into account (Section 7. Supply Planning).
Annex D contains an illustrative timeline for the process of quantification.

Section 2. Introduction to Quantification
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Section 3. Planning for Quantification
PLANNING
§ Describe the Program
§ Define the Scope and Purpose of
the Quantification
§ Define the Target Population
§ Define What Data are Available
and Sources and Gaps

section 3

Collect Required Data
Organize and Analyze Data
Build Assumptions

FORECASTING
Select Forecasting Method(s)

QUANTIFICATION

Consumption Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Morbidity Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Collect Required Data
Organize and Analyze Data
Build Assumptions

SUPPLY PLANNING
§ Enter Data on Monthly Consumption
§ Determine Quantities Required
§ Determine Quantities to Order
§ Determine When to Place Order
§ Compare Budget Available to Cost
§ Validate Supply Plan
§ Assess Risks and Troubleshoot

Apply Cost Reduction
Strategies and Review
Forecasting Assumptions

NO

Increase Funds?

NO

Funds Sufficient?

YES

YES

Mobilize Additional
Resources

Procure Quantities
Required

Adapted from USAID | DELIVER PROJECT, 2009

Figure 3-1. Steps in the quantification process: planning for quantification
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Because the data and information needed for quantification come from various sources, annual
national quantification is usually managed and validated by a team consisting of the malaria program
in collaboration with the procurement department of the Ministry of Health, logistics managers,
management information system managers, demographic specialists, donors, the Central Medical
Store (CMS), and pharmacy staff. Conferring with public and private sector facilities, pharmacy
and laboratory staff, as well as community health managers is crucial. In many countries, a smaller
subgroup or a committee under an appropriate body carries out the quantification.

Five Steps in Planning for Quantification
Planning for quantification involves five steps—
section 3

1. Describe the program.
2. Define the scope, coverage, and time frame of the quantification.
3. Define the target population.
4. Using standard treatment guidelines (STGs), compile the list of medicinal products to treat
malaria and febrile illness.
5. Determine what data sources are available.
Preparing a preliminary written schedule for the quantification process, which includes travel
schedules, appointments with key officials, and a preparation of final report to the program director
and other responsible officers, is a useful exercise; revise this schedule as necessary.

1. Describe the Program
The first step in planning, describing the program, requires careful examination of certain
parameters—
■■ Assess the malaria and laboratory program. Visit key locations and community level programs
to interview staff and collect data. List the data to be collected, preferably following the supply
chain down several distribution channels. Use these visits to determine data quality and identify
information gaps that must be filled before a forecast can be prepared.
■■ Describe malaria’s epidemiology. Endemic, non-endemic, epidemic, and distribution of
P. falciparum, P. vivax, or both.
■■ Describe malaria’s seasonality. The burden of malaria depends on transmission rates and
geographical and seasonal considerations and is likely to increase with a malaria epidemic and
changes in climatic conditions including rainfall patterns and emergencies such as floods. Some
regions in the same country may need different quantities at different times of the year.
■■ Describe the policy for malaria case management. With regard to diagnosis and first-/
second-/third-line therapies, some countries have two first-line therapies that will necessitate the
estimation of the proportions of populations that will be treated with each; for example, Ghana
has two first-line therapies. Review the recommendation of the policy with respect to negative
diagnosis results.
■■ Summarize the context and performance of case management in the country. This will
include the program’s goals and objectives as well as short- and medium-term strategies. This
should also include any projected change in the program that may influence future consumption.
Scaling up RDTs in the community, for example, will increase demand for RDTs.
■■ Determine the scale of the prevention activities. Knowing the scale of activities being carried
out helps to make better estimates on any reductions in parasite transmission and cases of

16
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malaria in public health facilities. To avoid overestimating quantities of diagnostic products
and treatments needed, assumptions on potential reductions in the number of cases may need
to be made (Section 4. Data Sources, Assumptions, and Proxy Data for Quantification of ACTs
and RDTs).
■■ Describe the supply chain. To determine capacity and what proportion of ACTs and RDTs will
be required at each level, the supply chain needs to be understood from the port to the central
medical store to regional distribution centers to the patient.
■■ Identify the available budget. This includes sources (current and potential new sources), and
timing of disbursements.

section 3

■■ Determine the program targets. This analysis is particularly important when there is a new
policy without reliable surveillance data so quantification may be based on scaling-up to
program targets rather than actual need.
■■ Determine actual behaviors with regard to case management. Adjust for actual practices and
behaviors including factors such as health worker prescribing patterns. While quantification
should be realistic, it should be accompanied with interventions to improve case management.
Part of the planning process will include discussions with key stakeholders as well as visiting some
health facilities to determine how cases are being managed.

2. Define the Scope, Coverage, and Time Frame of the Quantification
The second step is to define the population, the scope, and coverage of the quantification, and the
current status of access, coverage, and use of ACTs and RDTs. Determine whether the quantification is
to be conducted for national needs, for select geographical areas (e.g., selected districts), or for select
types of facilities, or for a particular donor or a specific population group (e.g., children under five
years of age). In most cases, it is useful to conduct a national-level quantification for ACT and RDT
needs and then coordinate mobilizing resources for their procurement among donors or partners. This
also enables early identification of gaps or unmet needs.
Quantification for malaria programs should cover a period of at least 12 months to allow for seasonal
changes in demand. These changes include the quantities of ACTs and RDTs to be procured as well as
time frames for procurement and delivery schedules that take lead times, buffer stock, and seasonal
requirements into account. Then the quantification should be reviewed quarterly to make adjustments
to both the procurement and supply plans.
Most commodities will be rolled out in phases. The rollout plan needs to define the target coverage of
ACTs and RDTs.

3. Define the Target Populations
The third step in planning for quantification is to define the target populations, which may include—
■■ Inpatients and outpatients by level of care in public hospitals, health centers, dispensaries, or
health posts. The level of care will influence whether microscopy or RDTs are likely to be used
for malaria diagnoses.
■■ Patients receiving treatment at the community level
■■ Patients receiving treatment in the private sector (if there is a policy supporting this)
■■ Adults and children (age groups)
■■ Special populations including migrants, displaced populations, refugees, and mobile populations

Section 3. Planning for Quantification
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4. Compile the List of Medicinal Products
The fourth step is to compile a list of products. Get a copy of the most recent STGs for malaria. Prepare
the list of ACTs and RDTs to be quantified, sort it into the order that will best facilitate data collection,
and distribute it to those officials and facilities that will enter the data. Note the preference for fixeddose combinations (FDCs) and pre-packaging for ACTs in patient packs that contain an entire course
of treatment. Specifications for each product on the list should include—

section 3

■■ ACTs
• Description of ACT by type
• Dosage form, such as tablet
• Strength or concentration—for example, 250 milligrams (mg)
• Basic unit (BU)8, for ACTs this is a pre-pack
• Dispensing pack size in BUs9
• Projected purchase price per BU or per pack
■■ RDTs
• Description of RDT by type
• Test format, such as dipstick, cassette, or card
• BU, for RDTs this is a test10
• Pack size
• Projected purchase price per BU or per pack

5. Determine What Data Sources Are Available
The fifth step is to compile a list of the data sources available for quantification (e.g., consumption data,
morbidity data) and evaluating the quality and completeness of the data. Examples of data and data
sources include the following—
■■ Reliable inventory records
■■ Data on population and patient attendance
■■ Fever/suspected and confirmed malaria cases
■■ Health facility data
■■ Surveillance data on cases
■■ Health management information system (HMIS) data
■■ Standard malaria treatments (ideal and actual)
■■ Records of supplier lead times

Planning Checklists
Once all five steps have been completed, the 20 questions in the checklist in annex E will help ensure
that all required data have been assembled for quantification.

 The BUs are the lowest unit of ordering and dispensing; these may be tablets, ampoules, test strips, etc. For ACTs, because they are
pre-packaged for each weight band, the lowest unit of ordering would be one weight-specific pack and not a tablet. If, by nature of the
product such as a pre-packaged treatment course of an ACT, the lowest unit of the product is dispensed by treatment course, the BU
would be a treatment course or one pre-pack.
9 Some ACTs are then further packed into a dispensing carton which cannot be split and is therefore the minimum quantity. For
example, artemether-lumefantrine (AL) made by Novartis is supplied in a dispensing carton containing 30 strips of the pre-packaged
AL. Therefore, orders must be placed in multiples of 30 as the dispensing carton cannot be split for orders.
10 The lowest unit of an RDT that can be used is a single test; therefore, the BU is a test.
8
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Section 4. Data Sources, Assumptions, and Proxy Data for
Quantification of ACTs and RDTs
PLANNING
§ Describe the Program
§ Define the Scope and Purpose of
the Quantification
§ Define the Target Population
§ Define What Data are Available
and Sources and Gaps

Collect Required Data
Organize and Analyze Data
Build Assumptions

FORECASTING
Select Forecasting Method(s)

QUANTIFICATION

section 4

Consumption Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Morbidity Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Collect Required Data
Organize and Analyze Data
Build Assumptions

SUPPLY PLANNING
§ Enter Data on Monthly Consumption
§ Determine Quantities Required
§ Determine Quantities to Order
§ Determine When to Place Order
§ Compare Budget Available to Cost
§ Validate Supply Plan
§ Assess Risks and Troubleshoot

Apply Cost Reduction
Strategies and Review
Forecasting Assumptions

NO

Increase Funds?

NO

Funds Sufficient?

YES

YES

Mobilize Additional
Resources

Procure Quantities
Required

Adapted from USAID | DELIVER PROJECT, 2009

Figure 4-1. Steps in the quantification process: collect the required data
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A major challenge during the quantification process is obtaining accurate (correct and complete)
and reliable logistics data on consumption or morbidity such as malaria cases or service level
statistics within endemic countries (see the area highlighted in yellow on figure 4-1) because systems
for capturing the data or data elements are inadequate. A well-functioning HMIS and logistics
management information system (LMIS) are central to obtaining quality data on past consumption,
facility use rate, referrals, and malaria cases. These systems enable the monitoring of availability of
critical items in facilities including medicines and equipment.

Preparing to Use the Data
Before the data can be used for quantification, a number of issues need to be considered. To begin—
■■ Collect the required data
■■ Organize the data
■■ Analyze and assess the quality of the data
■■ Build assumptions, use proxy data, or both

section 4

Collect Required Data
The first step is to collect the several types of data needed for quantification.
■■ Data needed for the consumption method—this is data from the LMIS on past consumption and
existing stock levels
■■ Data needed for the morbidity method—this includes morbidity data on malaria prevalence
from the HMIS, demographic or population survey; surveillance or dispensing data sources, or
laboratory records
■■ Data on program performance, plans, strategies, priorities, and targets
In addition, supplier, distribution, and seasonality data provide information essential for the timing
and orders of supplies.
Data may be collected through document reviews, interviews, and consultative meetings with key
personnel who may include malaria program managers, procurement and supply management officers,
policymakers, donors, partners, health facility personnel, or other technical experts.
Data may be obtained from centrally assembled databases including the HMIS or the LMIS or directly
from health facilities. Both will provide statistics on the number and type of health services provided
and the consumption and stock levels of ACTs and RDTs. In addition, documents and reports as well
as any data from special studies, surveys, and surveillance efforts should be reviewed, particularly for
building assumptions. Data users need to talk with the data generators to ensure that the generators
understand the rationale for the data. In general, consumption data are recorded by using medicinecentered records (e.g., registers, monthly medicine tally sheets, and bin cards). Morbidity data are
captured by using demographic and service delivery data from various patient-centered records.
Manual tools used for data collection include patient dispensing records, dispensing registers, stock
cards, and monthly consumption reports. Electronic tools often combine the capture of product
consumption and morbidity data.
Both data for forecasting and for supply planning are collected as the first step. The information below
describes the types of data needed for both.
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Data Needed for the Consumption Method
The main source of consumption data is LMIS. This system contains data on consumption of ACTs and
RDTs obtained from dispensing data from the health facilities (e.g., pharmacy, dispensing registers or
other point-of-service registers). It also contains data on patients, laboratory, operations, and finance
information.
Consumption data is typically retrospective data on the quantities of ACT and RDTs that have been
dispensed to patients within a particular period. When these data are not available, reports of stocks
of ACTs and RDTs issued or dispensed from the lowest level possible may be used. However, using
issues data as a proxy for consumption data can result in an overestimate or underestimate, because
the quantities issued (especially in a push system) may not correlate well with the actual quantities
dispensed.
Consumption data may be reported monthly or quarterly, and may be aggregated with clinical and
patient-specific data to enable observations on whether the consumption of ACTs or RDTs matches the
number of cases of suspected malaria or fever. Aggregated consumption data can also be found in the
monthly or annual reports to the intermediate (district) or central levels.
section 4

Consumption data that comes from large, well-established programs and supply systems that have
a full pipeline of products is the most reliable and useful. When based on complete dispensed data
(without extended periods of stock-outs or shortages), consumption data accurately reflects previous
years’ consumption. Extended periods of stock-outs may cause underreporting because stock outs
may influence provider behavior and dispensing (Henson et al. 2011) and consumption might have
been much higher if the product had been continuously available; however, if stock-outs are minimal,
adjustments can be made.
Similarly, reporting may be incomplete and extrapolation from incomplete data may introduce
inaccuracies. Reporting rates of less than 50 percent should be considered unacceptable to use for
quantification data. At very low levels of reporting (e.g., less than 50 percent), there will be serious
inaccuracies, For example, if no reports are available from a district for an entire first quarter, it will be
almost impossible to get accurate consumption data, especially if malaria is seasonal and consumption
varies significantly throughout the year.

Data Needed for the Morbidity Method
Morbidity data are used to estimate national-level prevalence of malaria. They are usually available
through routine information systems or surveillance or research and extrapolated to obtain nationallevel estimates. Morbidity data are usually expressed as fever or malaria episodes per 1,000 or 100,000
population, and are available from several sources.
■■ Surveys—demographic health surveys (DHS) or malaria indicator surveys. These provide
population-based data on patients with febrile episodes or demographic data which provide
demographic trends and public health utilization rates. Although some recent surveys have asked
whether a diagnostic test was done, these surveys cannot differentiate confirmed cases from
clinical cases. Demographic data is collected through surveys and censuses; for example, DHSs are
conducted every five years.
Demographic data can also be useful in new programs that have not had time to collect information
through an HMIS. However, the data is based on surveys and censuses that may be out of date by
the time they are available, so appropriate adjustments and projections must be made. Furthermore,
these population-based estimates overestimate the malaria burden and utilization of the public
health system and therefore represent the upper boundary of the potential demand of ACTs or RDTs
for a program. Nevertheless, demographic data are sometimes the only data source to use when other
sources are considered unreliable.
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Malaria indicator surveys are national surveys similar to the DHS, but specific for malaria and
include specific data on malaria indicators.
Additional surveys done for a variety of reasons by national or local governments, foreign donors, or
others (e.g., malaria situational analysis) may also contain information on malaria indicators.
■■ HMIS or pharmaceutical management information systems (PMIS). An HMIS integrates
socioeconomic, demographic, mortality, and morbidity information and service statistics. It includes
data from health facility records on patients attending the facility, diagnosis (malaria), age or age
group, and treatment given. In most cases, this data includes both confirmed cases and clinical cases,
and is very rarely disaggregated.
PMIS integrates pharmaceutical data collection, processing, and presentation of information that
helps staff at all levels of a country’s health system make evidence-based decisions to manage
pharmaceutical services. It includes LMIS.

section 4

The HMIS will also provide data on service statistics which is historical data on malaria or fever
patients and their visits to health facilities. The information system includes data on the number of
patients who received ACTs or the number of patients who were tested using microscopy or RDTs
within a given period. This data can be found in malaria program monitoring reports, HMIS data,
facility-level data on service utilization, outpatient attendance or inpatient admissions rates, or
patient records. When medicines are not dispensed according to the national treatment guidelines,
quantification based on service statistics may underestimate or overestimate the quantities issued to
patients. For example, if patients with fever are not routinely tested with RDTs to confirm malaria,
using data on the number of patients presenting with malaria rather than fever as a proxy for malaria
at a health facility will underestimate the actual requirements for ACTs as the patients with fever will
often be treated with ACTs. Furthermore, service statistics are often inaccurate or incomplete.
■■ Dispensing and laboratory logs. Laboratory data are rarely captured by the HMIS or LMIS and
often they are not even aggregated beyond the facility level. In many countries, the only way to
collect these data is by manually going through the records at the facility level.
■■ Sentinel site surveillance. Sentinel surveillance is the collection and analysis of data by facilities
or communities selected for their geographic location, medical specialty, and ability to accurately
diagnose and report high quality data on malaria incidence, morbidity, and mortality, progress in
achieving goals, and changes in patterns of morbidity and mortality among different age groups in
different geographical areas. For example, specific health facilities may be trained to collect data
on medicine efficacy or resistance. Generally, because sentinel sites may not represent the general
population, the collected data may not apply to the entire population.
■■ Malaria strategic plans, Roll Back Malaria roadmaps, work plans, and policy and strategy
documents. These documents contain data on program performance, plans, strategies, priorities,
and targets that are useful in new situations when implementation is just beginning or when the
forecast is for partial scale-up activities.

Data Needed for the Proxy Consumption Method
This method uses data on malaria incidence, ACT or RDT consumption or use, expenditures from a
“standard” supply system, or a combination of the three to extrapolate the consumption or use rate to
the target supply system, taking into account population coverage or the service level to be provided.
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Data Needed for Supply Planning
Key data needed for the supply planning step is the projected monthly consumption of ACTs and
RDTs. Other data needed may include—
■■ National, program, or regional inventory levels and their expiration dates (to assess whether they
will be used before expiration)
■■ Quantities on order (i.e., any quantities of products already on order but not yet received)
■■ Procurement and supplier lead times
■■ Shipment intervals and delivery schedule
■■ Established national or program maximum and minimum inventory levels
■■ ACT and RDT status—
• Registration, prequalification
• Are they on the essential medicines list (EML)
• Product characteristics
■■ Supplier information: prices, packs, shipping, and handling costs
section 4

■■ Funding and budgetary information: source, timing, disbursement schedule
■■ Seasonality
■■ Storage capacity
■■ Procurement information: procurement mechanisms (e.g., competitive international bidding or
donor or national procurement) and their respective lead times.
■■ Distribution information: customs clearance, storage and distribution costs, quality control
testing costs
Data for forecasting and supply planning may be collected at the same time, such as during meetings or
consultative workshops with stakeholders.
Tables 4-1 and 4-2 present the type of data needed for quantification of antimalarials, their potential
sources, and their limitations and challenges.

Organize the Data
Once the data has been collected from the various sources (LMIS, HMIS, DHS, surveillance), the next
step is to prepare it for use by organizing the data by type: consumption or morbidity. Program targets
may also be included if available and relevant.
For a morbidity-based forecast, the data sources in order of preference are—
■■ Data on the number of cases of malaria at the relevant level of care for ACTs or the number of
fever cases for RDTs (first choice) from the following sources:
• In an ideal situation and under optimal systems of reporting, data on the actual number
of cases requiring treatment at each level of care would be centrally assembled: HMIS,
management information systems (MIS), malaria surveillance data.
• In the absence of central-level data, morbidity data may be obtained from a sample of health
facilities. Many countries record patient morbidity data in individual health facilities. This is
the second data source if the HMIS is not functioning. In this case, data on fever and malaria
cases from a representative sample of health facilities may be used to project to the total target
population.
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Table 4-1. Summary of Data Sources and Limitations by Method of Forecasting
Data

Source

Limitations and Challenges

section 4

Morbidity (demographic data) method
Total population in target area

National census, United Nations
Children’s Fund (UNICEF), WHO,
and United Nations Development
Programme reports

Need to project population from
past surveys; survey data may be
outdated; limited subnational data
available

Population stratified by age group

UNICEF, WHO, national census
reports

Age breakdown may not be
available for the groups needed
or for the targeted population;
breakdown is usually under age
five or over age five

Prevalence of fever/malaria,
population at risk

Malaria situational analysis,
WHO* data, DHS, Malaria
Indicator Surveys, national malaria
control program (NMCP) reports,
studies, retrospective analysis
of patient records at facility, and
prospective analysis

Data on incidence is limited, and
the seasonal and epidemiologic
profile variations are rarely
available

Prevalence of fever/malaria by age NMCP, DHS, reports, studies,
group
malaria situational analysis, WHO
data, retrospective analysis of
patient records at pre-referral
facilities, and prospective analysis
of attendance

Age breakdown may not be
available for the groups needed
or for the targeted population;
breakdown is usually under age
five or over age five

Number of confirmed malaria
patients requiring treatment (i.e.,
positive RDTs)

Malaria situational analysis,
malaria indicator surveys,
assumptions

Difficult to estimate; assumes that
only positive RDTs will be treated

Public sector health facility
utilization rate

NMCP, DHS, reports, malaria
situational analysis, WHO data,
care-seeking behavior studies,
estimated numbers from sample
of health facilities (outpatient and
patient admission data)

NA

Morbidity (HMIS or other data) method
Proportion of fevers/suspected
malaria cases diagnosed using
RDTs

HMIS, dispensing or laboratory log
data, assumptions, NMCP reports,
studies, malaria situational
analysis, WHO data, estimated
numbers from sample of health
facilities (outpatient and patient
admission data), prospective
analysis of fever presentations,
and laboratory data

HMIS rarely captures this data; at
the start of RDT implementation,
none of these captures the
information very well and
quantification may be based on
targets

Number of cases treated with
ACTs by each type of health
facility

HMIS reports, hospital registers,
service statistics, special studies,
NMCP, malaria situational
analysis, WHO data, estimated
numbers from sample of health
facilities (outpatient and patient
admission data), and prospective
analysis of attendance

May be unreliable because of poor
or incomplete reporting by health
facilities

24

Section 4. Data Sources, Assumptions, and Proxy Data for Quantification of ACTs and RDTs

Data

Source

Limitations and Challenges

Morbidity and consumption methods
STGs (actual prescribing practice
versus ideal)

National essential medicine
program, WHO, Ministry of
Health, NMCP, surveys

Guidelines may propose
different medicines for the same
condition; parenteral treatment
duration varies between patients
depending on clinical evolution;
STGs not always used by health
providers

Records of losses of antimalarials

CMSs, health facilities, LMIS

Data on losses are often not
systematically recorded at
central level, and facilities do not
consistently report losses

PMIS, LMIS

Data may be limited

As above

Finding a comparison area or
system that matches the target
area

Consumption method

section 4

Amount of product consumed;
percentage increase in
consumption and number of
days out of stock (match the
consumption for the procurement
period (PP) with the same PP in
previous year for seasonal usage
Proxy consumption method
Above data from a comparison
area or system with good per
capita data on consumption,
patient attendance, service level,
and morbidity
* World Malaria Reports

Table 4-2. Summary of Data Sources and Limitations for Supply Planning
Data

Source

Limitations and Challenges

Supplier and donor lead times

Suppliers and donors

May be difficult to get this
information accurately

Records of inventory position
(stocks on hand, expiry date, shelf
life, and on order), storage space

Central, district, and health
facility stock cards, inventory
management records, health
facility stock cards

Data from stock cards may be
lacking or inaccurate; reporting
back to district and central level
on stock levels maybe limited

Procurement period

Procurement unit

May be difficult to get this
information
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■■ Data on the prevalence of uncomplicated malaria in the population (second choice):
■■ When data is not available on the number of cases at each facility likely to treat malaria patients,
the next option is to obtain data on the number of malaria cases in the entire population (from
DHS or MIS). These data can be further broken down into the cases at public and private facilities.
The calculation will require applying assumptions as explained in figure 4-4 and table 4-3.
■■ Data on outpatient attendances (third choice): In the absence of all the above, the quantification
team can use data on outpatient attendances and apply assumptions to estimate the proportion
of outpatient attendances because of fever and malaria.
■■ Data on the total population (fourth choice): If no data exist on the prevalence of uncomplicated
malaria in the country, the total population may be used as the starting point. Assumptions may
then be applied to calculate the uncomplicated malaria cases in the population presenting at all
health facilities. The source of these assumptions can be a selected sample of facilities that can
be considered representative on the proportion of outpatient attendances due to fever or from a
country or area with a similar epidemiology and burden of malaria.
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Figure 4-4 demonstrates the process depending on the data available including where assumptions
need to be made.
Possible
data

Fever cases
in facilities

A3

Suspected
malaria
cases

Confirmed
malaria
cases

A4

Number of
ACTs
required

A5

Number of
ACT required
by age group

A2
Fever
cases in
population
A1
Population

Legend
Assumption
A1 Fever prevalence (by age group)
A2 Public sector use rate
A3 Proportion of cases diagnosed using RDTs
A4 Proportion of cases treated with ACTs
A5 Treatment episodes by age group

Figure 4-2. Calculating need for the public sector based on the morbidity-based method

For a consumption-based forecast, the data sources in order of preference are—
1. Accurate dispensing level data from facilities
2. Lowest level data (aggregated) on stocks issued11 (e.g., from the district level)
3. Central-level data on stocks issued

Analyze and Assess the Data Quality
A critical next step is to assess the quality of the data: can the data be used for the quantification and to
assess the gaps? Some factors to consider in the assessment of data quality include—
 Stocks issued from the central or district levels are often used as proxy for actual consumption.

11
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■■ Facility reporting rate. The data must be adjusted to account for imperfect reporting rates.
For example, if 90 percent of facilities are reporting consumption of ACTs and RDTs (A), the
forecast figure must be adjusted to account for 10 percent that are not reporting (A × 100/90).
■■ Length of time of stock-outs. These data can be obtained from a sample of stock cards. If
the program has experienced prolonged periods of stock-outs of ACTs or RDTs, historical
consumption data will underestimate the future consumption and adjustments will be required
for the stock-out periods. Stock-out periods of more than three months or occurring
during periods of seasonal transmission are likely to render these data inadequate for use in
quantification.
■■ History of the program. Is the current performance of the program an accurate reflection of the
future? Will this affect the future demand for ACTs or RDTs?
■■ Rate of program scale-up, performance and targets. Estimates of the rate of scale up needs to be
built into future estimates.
■■ Age of data. In general, the older the data, the less likely it reflects the current status of the
system.

Table 4-3. Example of Analysis of Data for Forecasting for ACTs
Type of Data

Data

Quality of Data

Consumption data

§§ Central-level issues data
§§ Central-level stock on

Complete monthly issues §§ No stock on hand at
data for the past 12
facilities available
months
§§ Consumption data at
facility level not available

Morbidity data:
Services statistics

§§ Total number of

75% reporting rate for
the past 6 months

§§ No data on percentage

Morbidity data:
Demographic

§§ Malaria prevalence rate
§§ Total population

§§ 1 year old
§§ 3 years old (DHS

§§ No data on incidence by

hand

outpatient visits
§§ Percentage of outpatient
visits due to fever
§§ Number of patients given
ACTs

survey)

Gaps in Data and Notes

of fevers diagnosed as
malaria
§§ No data on fevers
diagnosed using RDTs

age group to coincide with
ACT treatment courses
§§ No data on population
growth

Source: Adapted from USAID | DELIVER PROJECT, 2008

Build Assumptions, Use Proxy Data, or Both
Once the data have been analyzed, they will have to be adjusted for completeness and quality. Attempts
should be made to fill in gaps in the data or any missing information. If not possible, assumptions may
need to be made or proxy data may be used, if appropriate.
Assumptions will need to be made at each stage of the quantification process: planning, forecasting,
and supply planning. Assumptions may need to be made to—
■■ Account for data that are missing or of questionable quality, such as unreliable, outdated,
or incomplete data. How severely accuracy is affected will depend upon the seriousness of
the data problems. These limitations do not mean that quantification cannot be performed
with less-than-perfect data. They do mean, however, that a closer review of the available data,
assumptions, and results and an understanding of the deficiencies, the application limitations,
and the risks—financial and otherwise—of using such assumptions, data, and results are crucial.
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The data collected should be analyzed for the above and presented in a suitable format. Table 4-3 shows
how data can be analyzed for quality during a quantification of ACTs.

■■ Estimate the effect of key programmatic and environmental factors expected to influence
the demand for commodities. The quantification team will need to develop and agree on
assumptions about the factors and interventions that may affect future changes in demand for
services and ACTs and RDTs, for example, population to be treated and scale-up goals.12

Making Assumptions for Forecasting of ACTs and RDTs
The quantification team will need to reach a consensus on the assumptions that will be used (see
below). The more assumptions made in the quantification process, the less accurate the end result will
be. In most cases, assumptions are made on the basis of empirical data from retrospective studies,
prospective surveys, anecdotal data, or expert opinions.
Assumptions made to account for data that are incomplete or of questionable quality
Consumption-based method
■■ Use stock issued as the proxy for consumption.

section 4

■■ During periods of stock-outs, assume that consumption continues at the same rate and adjust.
■■ Adjust for completeness of reporting based on (weighted) population and not based on
reporting rate.
■■ Assume that consumption will continue at the same level as during the review period or changes
by a proportion.
Morbidity method
■■ Prevalence of malaria. Data available through the HMIS or DHS includes both confirmed cases
and clinical cases which are an overestimate of actual malaria cases and are often not available by
age/weight group (HMIS data only provides data on children under the age of 18). Assumptions
on morbidity breakdown by age can be applied to get estimates.
■■ The weight/age bands for ACTs will further determine the needed population breakdown by
cases. When projecting the number of malaria cases by age-group, the age/weight bands for ACTs
must be correlated by age and weight of the cases or population and adjusted for patient growth.13
Assumptions made to estimate the effect of key programmatic and environmental factors
■■ Rate of access or use of public health services. Access may increase or decrease with changes to
public health services. For example, increased availability of ACTs in the public health sector will
likely increase public health services use.
■■ Adjustments for population change, distribution, decline, or movement (e.g., refugees,
migrants, or displaced persons). A review of census data may provide information on the
percentage of population growth anticipated as well as population distribution. These changes
will affect both morbidity- and consumption-based calculations and, consequently, will affect
forecast and supply planning.
■■ Adjustments for changes in demand. Program plans that may change future demand need to be
evaluated, including scale-up plans or potential reductions in malaria transmission.
■■ Changes in malaria epidemiology. Any changes in malaria epidemiology and transmission
patterns resulting from climate change, prevention scale-up, and treatment will need to be built
into the assumptions.

 Scaling up of programs generally roll out much slower than expected and decisions on these factors must be made.
 For the two lower age bands for AS/AQ, the team should determine if there have been significant stock-outs and may choose to
overestimate for these ACT products.

12
13
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■■ Changes in financing available for the procurement of ACTs and RDTs. While financing
should not encourage countries to reduce or limit forecasts, accurate quantification can be used
to advocate for funding gaps for procurement.
■■ Anticipated rate of scale-up or rollout of ACTs and RDTs. Many programs are scaling up
malaria diagnosis and rolling out the diagnosis and treatment strategies in the community. These
changing needs must be estimated and accounted for.
■■ Changes in national or site-level treatment guidelines. These changes may include the addition
of RDTs, alternative first-line treatments (two ACTs used as first-line treatment depending on
availability), or changing to FDC from pre-packaged product, dosages, or regimens. If changes
are planned, get as much information on these changes as early as possible to incorporate
changing demand.
■■ Emergence of new products on the market, for example, the availability of dispersible AL for
children.
■■ Changes in the cost of products (e.g., availability to ACTs or RDTs for no charge is likely to
increase the demand for them).

■■ Changes in rainfall patterns and epidemics. Malaria epidemics are likely to increase with
changing climate conditions (e.g., rainfall patterns and floods, El Niño). Good epidemic
surveillance may be able to predict these changes so corresponding adjustments may be made. In
this case, the total forecasted amount for the year will change.
■■ Prescribing practice and information, education, and communication. Training and
behavior change interventions to improve prescribing practices or information, education, and
communication messages to the community are likely to change the demand.
■■ Changes in care-seeking behavior. Such changes are likely to influence the use of RDTs and ACTs.
■■ Changes in the diagnostic criteria. Expanding the availability of diagnostics (i.e., microscopy
and RDTs) is likely to reduce the number of ACT treatments in the medium and long term,
provided the health worker has confidence in the tests. The treatment number can be estimated
using data on the fever cases that turn out to be malaria using data from laboratory logs
(from microscopy or RDTs) that record test results. The policy on what to do when a negative
result is obtained must be accounted for as well as the proportion of health workers that will
adhere to test results.14 Furthermore, the criteria for using the tests may change over time as
the epidemiological profiles (endemic and epidemic) changes (e.g., moving from passive case
detection to active case detection).

Using Proxy Data for the Forecasting of ACTs and RDTs
In the absence of any data on malaria cases or incidence/prevalence, the proxy incidence data in table
4-4 may be used (World Malaria Report 2008) for areas of high and low malaria transmission and for
southern Africa. These estimates can then be applied to the population to obtain the estimated number
of expected malaria cases.

14

 The number of positive RDTs/blood slides to ACT prescriptions in selected health facilities will give an estimate of adherence to
results
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■■ Seasonality of malaria. Changes in the demand for ACTs and RDTs throughout the year will
affect the supply planning and delivery schedules for the year. If the quantification is performed
annually, the quantities to be ordered and delivered will need to be adjusted to reflect the
changing demand throughout the year.

Table 4-4 Median Malaria Case Incidence Rates by Transmission Risk Category
(Cases per Person per Year)
Age

High Transmission

Low Transmission

Southern Africa

Under 5 years

1.424

0.182

0.029

5–14 years

0.587

0.182

0.029

≥15 years

0.107

0.091

Rural

Urban
Under 5 years

0.712

0.182

0.029

5–14 years

0.587

0.182

0.029

≥15 years

0.107

0.091

0.029

Making Assumptions for Supply Planning for ACTs and RDTs
These assumptions, common to all methods, will affect the amount of ACTs and RDTs that will be
procured.
section 4

■■ Timing of available funds and disbursements. Depending on the source of funding, this
information can be obtained from the Ministry of Finance or from the donor. The Global Fund
to Fight AIDS, Tuberculosis and Malaria (Global Fund) disbursements are made upon successful
reporting of indictors for the previous quarter. The local fund agent and the fund portfolio
manager may have this information.
■■ Estimated arrival dates for ACTs and RDTs. Time needed for customs clearance, and delivery
to the central warehouse will affect when the orders are placed.
■■ Minimum and maximum stock levels at each level of the logistics system (central,
intermediary, and facility levels). If these levels have not been established, assumptions will
need to be made. In the absence of any evidence-based method for calculating minimum and
maximum stock levels, using a minimum of six months of stock and a maximum of nine months
is reasonable (Section 7. Supply Planning).
■■ Cost of ACTs and RDTs. In the absence of actual cost data, from the CMS or the supplier,
estimate the cost of antimalarials from other sources, such as the MSH International Drug Price
Indicator Guide (MSH 2010) or other reliable guide.
■■ Seasonal variations in the consumption of ACTs and RDTs or cases of malaria. Calculate the
quarterly demand and set up the delivery schedule for ACTs and RDTs based on seasonality. The
assumption is that historical trends in seasonality are a reflection of future trends, and hence,
demand for ACTs and RDTs. Seasonal changes in demand can be estimated using plotted graphs
on consumption or cases in facility throughout the year. Consumption of RDTs is likely to be less
seasonal than ACTs, as fever prevalence can be relatively stable throughout the year independent
of malaria seasons.
■■ Procurement and supplier lead time. This information is an estimate and can be obtained from
the supplier and includes the time taken for the following—
• Ordering
• Processing of order
• Transportation
• Customs clearance
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QUANTIFICATION

Consumption Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Collect Required Data
Organize and Analyze Data
Build Assumptions

SUPPLY PLANNING
§ Enter Data on Monthly Consumption
§ Determine Quantities Required
§ Determine Quantities to Order
§ Determine When to Place Order
§ Compare Budget Available to Cost
§ Validate Supply Plan
§ Assess Risks and Troubleshoot

Apply Cost Reduction
Strategies and Review
Forecasting Assumptions

NO

Increase Funds?

NO

Funds Sufficient?

YES

YES

Mobilize Additional
Resources

Procure Quantities
Required

Adapted from USAID | DELIVER PROJECT, 2009

Figure 5-1. Steps in the quantification process for forecasting
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Select Forecasting Method
After organizing and analyzing the available data, the quantification team needs to select the forecasting
method (figure 5-1).
Forecasting for both ACTs and RDTs can be done with either the consumption or the morbidity
method—the choice depends on the data available. In practice, it will be a blend of both methods,
especially if RDTs are being introduced for the first time.

section 5

The consumption method uses records of past consumption of individual medicines or products
(adjusted for stock-outs and projected changes in use) to project future needs. In many instances, the
consumption approach is the simplest method for quantifying pharmaceutical needs, provided the
source data is complete, accurate, and properly adjusted for stock-out periods and anticipated changes
in demand and use. However, this approach has the potential to perpetuate irrational use by continuing
to supply quantities of medicines that may not be prescribed according to the standard diagnosis and
treatment guidelines.
The proxy consumption method, a type of consumption method, uses data on malaria incidence,
ACT or RDT consumption or use, expenditures from a “standard” supply system, or a combination of
the three to extrapolate the consumption or use rate to the target supply system, taking into account
population coverage or the service level to be provided. The proxy consumption method is generally
used in the case of a severe information deficit and when consumption and the morbidity methods are
not feasible (e.g., in new programs, with new treatment guidelines, or when data are simply not available
due to poor information systems). The proxy consumption method can also be population-based,
defining medicine use per 1,000 people; or service-based, defining medicine use per specified patient
case, inpatient admission, or rural health center visits.
The morbidity method estimates the need for specific medicines or products on the basis of the
incidence or prevalence of uncomplicated malaria (using demographic data), expected number of health
care facility visits (using service delivery data), and standard treatment patterns for the disease (i.e.,
STGs). The morbidity-based quantification remains the best alternative for estimating procurement and
budget needs in a supply system or facility in a new program with no previous consumption history or
when the malaria treatment guidelines have been revised.
Table 5-1 presents a summary of the data needed by each method of quantification and the
recommended applications.
Consumption data are often unreliable in many countries and malaria managers will most likely use the
morbidity-based method to quantify for most malaria commodities (ACTs and RDTs) until information
management systems can accurately capture, analyze and report actual consumption.
While the data needed for supply planning is the same no matter which method is used, in many cases,
morbidity trends (cases) can be used to inform timing of supplies based on spikes. Irrespective of the
forecasting method used, the results should be triangulated and validated with the other quantification
methods, if possible, and the output of the forecast will be the projected quantity of ACTs and RDTs
expected to be consumed during the defined quantification period.
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Table 5-1. Data Needed to Quantify ACTs and RDTs by Method
Method

Applications

Data Needed

Limitations

Consumption

Used when historical
consumption data are
available and if the
consumption pattern
remains unchanged

Reliable inventory or
consumption records
of medicine used for
uncomplicated malaria

§§ Must have accurate

Proxy
consumption

§§ Used when other methods

Reliable inventory or
Finding a comparison area
consumption records
or system that matches the
of medicine used for
target area
uncomplicated malaria from
a comparison area or system
with good per capita data
on consumption, patient
attendance, service level,
and morbidity

Morbidity

Used when no consumption
data exists, particularly
in new programs, new
treatments, or in rapidly
changing programs

Number of cases at health
facilities, incidences in
population and in facilities,
patient attendance, and
standard treatments (ideal,
actual)

are unreliable
§§ Used in the case of
extreme information
deficit
§§ Uses data from other areas
and supply systems

consumption data

§§ Can perpetuate irrational

use

Morbidity data are not
available for all diseases
Accurate attendance data
are not available
Standard treatments may
not really be used

Approaches for ACT and RDT Forecasting
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Implementation including stock outs and changes in consumption patterns of RDTs can directly
impact subsequent ACT adjustments. Therefore, forecasting for ACTs and RDTs should begin with
estimating the needs for RDTs.
The choice of an approach for ACT or RDT quantification will depend on whether an area has the
following:
■■ A new treatment or testing policy without reliable morbidity or consumption data (e.g.,
emergency deployment or new community care programs). In this case, the estimation of
requirements will be based on the population to be served, implementation capacity (e.g.,
capacity to perform tests), or program targets. Data and estimations required include the
population for the catchment area, the number of treatments to be dispensed, or tests expected
to be performed each day. For RDTs, this would be based on national averages of the expected
number of fever cases, or the number of qualified or trained personnel and their daily capacity
for performing the tests or diagnostic targets. Alternatively, apply the proxy consumption
method using data from a standard area.
■■ Reliable morbidity (surveillance) data but no reliable RDT consumption data. In this case,
there may be a new treatment policy with no consumption data or poor records of consumption.
HMIS and malaria surveillance data will provide morbidity information on malaria prevalence
or the number of reported fever or malaria cases in health facilities. In some cases, the tested
cases as well as the number of positive cases (i.e., tested and confirmed malaria) may be
available.15 These data provide information on the number of patients who are likely to be tested
with RDTs. Estimates therefore have to be adjusted according to any plans for scale-up (or
contraction) of microscopy services.
■■ Reliable malaria morbidity and reliable consumption data. Use the consumption method,
but validate with the morbidity method using malaria surveillance data. The minimum data
needed for quantification will be historic records of actual monthly consumption for the RDTs
 Only some HMIS systems collect this data, although it can be culled from laboratory logs.
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or ACT being quantified. Data for the entire year are needed to capture seasonal variations in
consumption of ACTs. The reported consumption data should be adjusted by the number of
stock-out days at the facility. Because consumption data are generally not available for all health
facilities or are incomplete, estimating the requirements based on a representative sample of
health facilities with reliable consumption data is acceptable.
The requirements can be affected by changes in attendance of health facilities because of better
availability of treatment, changes in the number of health facilities providing ACTs during the time
frame of the quantification, and changes in pricing of ACTs. In many countries, ACTs are provided
free of charge, particularly to children under age five, and reduction in user fees or cost to patients
potentially leads to increasing demand.

Consumption-Based Forecasting
Box 5-1. Summary of Data Needed for Consumption-Based Forecasting
§§ List of ACTs and RDTs
§§ Inventory records on consumption over the past year
§§ Information on stock-outs of the products for the duration of the review period
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§§ Projected changes in consumption patterns

In the consumption method, a list is prepared of the ACTs and RDTs eligible for procurement, and the
most accurate inventory records of past consumption are used to calculate the quantities needed for
each medicine. Consumption during a recent period of 6 to 12 months is then adjusted for stock-outs.16
Section 4, table 4-1 outlines the detailed data needed for carrying out the consumption and morbidity
methods as well as the potential sources for the data.
This section will present two different approaches to conducting consumption-based quantification.
If national-level consumption data are available, follow Steps for Using National-Level Consumption
Data for Forecasting below. If national-level data are incomplete but data exists for some representative
or standard facilities or districts, start with Steps for Using the Proxy Consumption-Based Method for
Forecasting” on page 39.

Steps for Using National-Level Consumption Data for Forecasting
Follow these steps when using national-level consumption data for forecasting—
1. Determine the period to be reviewed for consumption
2. Compile the medicine or product list
3. Review and enter data on historical consumption for each malaria product for the review period
4. Calculate average monthly consumption in a review period
5. Calculate the projected average monthly consumption for expected changes in the consumption
pattern
6. Compile decentralized forecasts (if applicable)
7. Calculate projected total consumption in the review period
8. Convert to packs
9. Compare different forecasts
Box 5-2 provides a summary of calculations used in consumption-based quantification, followed by a
detailed explanation of each step. Section 8 contains a step-by-step workbook for carrying out these
calculations.
16

 If the consumption figures reported to the central level have already been adjusted for stock-out, this step may be omitted.
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Box 5-2. Formulas for Consumption-Based Calculations
Formula
Number

Objective of Formula

Equations

1

Option 1:
Adjusted average monthly consumption

CA = CT ÷ [RM – (DOS ÷ 30.5)]

2

Options 2:
Adjusted average monthly consumption

CA = CT ÷ (RM – MOS)

3

Projected average monthly consumption
(use with options 1 and 2)

CP = CA + (CA × AU)

4

Option 3:
Adjusted consumption in a review period

CR = [(RP + TOS) × CT] ÷ RP

5

Projected consumption in a review period
(use with option 3)

Cr = CR + (CR × AU)

6

Projected consumption in a review period
(use with options 1 and 2)

Cr = CP × RP

Note: RP and TOS should be expressed in the same units. If RP is given in months, TOS should be in months also.

1. Determine the Period to Be Reviewed for Consumption
Data: Data on seasonal variations
Assumption: Seasonal variation likely to continue within forecast period17
In most cases, if the procurement is to cover a 12-month period, the consumption data for the past
12 months, if available, should be reviewed. A 12-month review may also be used for a procurement
covering six months, but if significant seasonal variations exist, using the same six-month period from
the preceding year is preferable. A short review period, such as three months, is inadequate to plan a
12-month procurement, unless the three months reviewed reflect a steady-state of consumption for the
entire year, and malaria is endemic throughout the year with little variation—not usually the case with
malaria, which tends to be seasonal.
Although seasonality affects the way a supply plan is made, it must also be considered when
conducting the forecast because seasonality will determine which review period to use. For example, if
malaria is seasonal from September to November and a six-month procurement period is used,18 then
the review period should be July to December to allow for data on any increases in consumption due to
seasonality.

 Use same review period as forecast period.
 Most countries have procurement periods of 12 months.

17

18
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CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during review period in BUs
RM = Review period in months
DOS = Number of days an item was out of stock during the review period
MOS = Estimated number of months an item was out of stock during the review period
CP = Projected average monthly consumption
AU = Use adjustment
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
Cr = Projected consumption in a review period
RP = Review period (monthly, quarterly, annually)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use months out
of stock)

2. Compile the Medicine or Product List
Box 5-3. Example: Presentation and Dosing Schedule for AL

Pack Type

Treatments per
Dispenser

Number of
Tablets per
Dispenser

6

1 × 6 tabs

30

180

15–24 kg (3–9 years)

12

2 × 6 tabs

30

360

25–34 kg (9–14 years)

18

3 × 6 tabs

30

540

>34 kg (>14 years)

24

4 × 6 tabs

30

720

Number of
Tablets

5–14 kg (<3 years)

Body Weight

Note: These dosages are brand specific for Coartem®

3. Review and Enter Data on Historical Consumption for Each Malaria Product
for the Review Period
Data: Product list, consumption in review period, period out of stock for each product
Assumption: Records from lowest level available of stocks issued is a proxy for consumption
For each product on the list, enter the following—
■■ The strength, BU, and pack size for each pre-packaged ACT and the unit and pack size for each
RDT.
■■ The total quantity used during the review period in BUs.
section 5

• For pre-packed ACT size (i.e., patient packs that contain a course of treatment [annex B]), the
BU is the whole pack; each pack size should be quantified separately.
• For RDTs, the total annual consumption is in tests, rather than in packs.
■■ The number of days in the review period that the product was out of stock.
Note: If the number of days out of stock cannot be accurately determined, the estimated number of
months out of stock during the period can be entered.
The most accurate and current records for consumption data are stock records and distribution reports
from a central distribution point, stock records and reports from regional or district warehouses,
dispensing records from health facilities, RDT use data from laboratories, and records from health
facilities or community workers.
The data should be left in the form in which it arrives. If the consumption data initially is obtained
annually, this quantity can be converted to average monthly consumption.19 If the data obtained is
monthly or quarterly, this quantity should not be converted to average monthly consumption because
adding the months up and dividing by 12 to change them to average monthly consumption would
smooth over seasonal variations which must be included for quantification.

4. Calculate Adjusted Consumption in a Review Period (Adjusted for Stock-Outs)
Data: Product list, consumption in review period, period of time out of stock for each product
Assumption: Consumption during stock-out period is the same as if there had been no stock-out
If stock-outs occurred during the review period, the historical consumption recorded in step 3 must be
adjusted to include the consumption that would have occurred if stock had been available. If an average
monthly consumption is not being used, each month’s or quarter’s data must be adjusted for stock-outs.
 The seasonality issue would be addressed in the supply planning step.

19
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There are three options to adjust for stock-outs when computing average monthly consumption.
Method 1, which adjusts for stock-outs, is used if the data obtained was aggregated in an annual form.
It is shown as formula 1 in box 5-2.
Enter the total consumption, and divide it by the number of months in the review period minus the
result of the following calculation: the total number of days out of stock in the same period divided by
30.5 to convert to months. Therefore, the average monthly consumption is—
CA = CT ÷ [RM – (DOS ÷ 30.5)]
Where
CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during review period, in BUs
RM = Total consumption review period, in months
DOS = Number of days an item was out of stock during the review period
Method 2, which is simpler but less precise, uses the estimated number of months out of stock for
adjusting consumption, thereby omitting the step of converting days to months. It is shown as formula
2 in box 5-2. The adjusted average monthly consumption is—
CA = CT ÷ (RM – MOS)
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Where
CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during review period, in BUs
RM = Total consumption review period, in months
MOS = Estimated number of months an item was out of stock during the review period
In formulas 1 and 2, the average monthly consumption adjusted for stock-outs can then be multiplied
by the review period to convert it to the adjusted consumption for the review period—
Cr = CP × RP
Where
Cr = Projected consumption in a review period
CA = Average monthly consumption, adjusted for stock-outs
RP = Review period (monthly, quarterly, annually)
Method 3, which calculates the adjusted consumption in a review period, is used if the data obtained
was for monthly consumption, and if an average monthly consumption is not being used. In this case,
each month’s or quarter’s data must be adjusted for stock-outs (formula 4).
CR = [(RP + TOS) × CT] ÷ RP
Where
CR = Adjusted consumption in a review period (monthly, quarterly, annual)
CT = Total consumption during the review period
RP = Review period (months, quarter, annual)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use
months out of stock)
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5. Calculate the Projected Average Monthly Consumption or Projected
Consumption in the Review Period for Expected Changes in Consumption Pattern
Data: Adjusted consumption (step 4), data on policy changes
Assumptions: Expected changes in consumption pattern (e.g., consumption will increase by
5 percent) and completeness of reporting (see Making Assumptions for Forecasting of ACTs and
RDTs on page 28 in section 4).
If use is expected to increase by 5 percent in the coming year, the adjusted consumption in a review
period should be adjusted by 5 percent.
CP = CA + (CA × AU)
or
Cr = CR + (CR × AU)
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Where
Cr = Projected consumption in a review period
CA = Average monthly consumption, adjusted for stock-outs
AU = Use adjustment
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
CP = Projected average monthly consumption
A trend analysis of the past consumption may be used to determine how adjustments for future
consumption beyond 24 months will be made. Methods for conducting these analyses can be found
elsewhere (Managing Drug Supply, 1997; USAID | DELIVER PROJECT 2009a, 2009b).
For the first two options, convert the projected average monthly consumption to projected
consumption in the review period by multiplying by the number of months in the review period.
Note: If average monthly consumption is not being used and each month is being calculated separately,
the projected consumption for each month (Cr) is calculated by multiplying by the adjustment factor.

6. Compile Decentralized Forecasts (If Applicable)
In a decentralized quantification, staff members at each facility or storage point enter their own
consumption quantities and stock-out information. Then the estimates of the individual facilities are
totaled and compiled on the master quantification list at the central level.

7. Calculate Projected Total Consumption in the Review Period
Using formula 6 in box 5-2, calculate the projected total consumption in the review period by
multiplying the projected average monthly consumption (CP) by the review period.
Cr = CP × RP
Where
CP = Projected average monthly consumption
Cr = Projected consumption in a review period
RP = Review period (months, quarter, annually)

38

Section 5. Forecasting

8. Convert to Packs
Data: Projected consumption (from step 4 or 5); pack size
Convert the quantities obtained in the calculation above to the number of packs by dividing the
number of BUs by the pack size. ACTs are already quantified by pack size; however, the quantity may
need to be rounded up to obtain the number of dispenser packs (e.g., 30 treatments of AL). In the same
way, RDTs will need to be rounded up to the number of boxes of tests.
This step is carried out under supply planning in some countries.
Section 8 provides an example of the calculations using the consumption-based method as well as a
workbook to perform the calculations with your own data. Blank tables for entering data are available
in annex F.

9. Compare Different Forecasts
See Section 6. Interpreting Results on page 49.

Proxy Consumption-Based Forecasting

section 5

If central-level data are incomplete, but data exist for some representative or standard facilities or
districts, the proxy consumption method is used. The proxy consumption method uses known
consumption data from one system, called the standard, to estimate the product needs in a similar or
expanded system, known as the target (box 5-4). This method may be useful for a pilot community
management of malaria or RDT program.
Box 5-4. Summary of Data Needed for Proxy Consumption-Based Forecasting
§§ Good per capita data on consumption, patient attendance, service level, and morbidity from a

comparison area or system

§§ The number of local health facilities in the standard and target areas by level of care
§§ Estimate of local user population broken down by age groups
§§ Projected changes in consumption pattern
§§ Complete and accurate records of treatment episodes

Steps for Using the Proxy Consumption-Based Method for Forecasting
Follow these steps when using the proxy consumption-based method for forecasting—
■■ Select the standard system for comparison and extrapolation
■■ Review records from the standard system for the determined review period
■■ Calculate the adjusted consumption in a review period
■■ Calculate the projected average monthly consumption for expected changes in consumption
pattern
■■ Obtain the total projected average monthly consumption
■■ Obtain the total projected consumption in the review period
■■ Obtain rate of consumption use per 1,000 treatment episodes
■■ Obtain the projected amounts of products needed in the target system
Follow steps 4, 5, 6, and 7 in Steps for Using National-Level Consumption Data for Forecasting at the
beginning of this section on page 34 to obtain the projected consumption in the review period.
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1. Select the Standard System for Comparison and Extrapolation
Data: Geography, climate, patient population, morbidity patterns including complete and
accurate records of treatment episodes, prescribing practices, treatment guidelines, EMLs, and
pharmaceutical supply status of standard and target supply system
Assumption: Projected consumption in the target system will be similar to past consumption in the
standard system
The standard facilities (use form in sample form 5-1) should, if feasible, closely resemble the region
or country for which the estimate is made in terms of geography, climate, patient population,
morbidity patterns, prescribing practices, treatment guidelines, EMLs, and pharmaceutical supply
status. Representative standard facilities should be selected at each level of health care that has a
different EML, morbidity patterns, or prescribing practices. The facility should have an adequate and
uninterrupted pharmaceutical supply of ACT and RDT products (but not be greatly overstocked),
fairly rational prescribing practices, and complete and accurate records of treatment episodes and
pharmaceutical inventory movement for the period reviewed. Finding an ideal standard may not be
possible, but an effort should be made to select the best standard data available.
Sample Form 5-1. List of Standard Facilities
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Referral/District Hospital

Health Center

Dispensary/Health Post

2. Review Records from the Standard System for the Determined Review Period
Data: Procurement period, consumption data
Assumptions: Projected consumption in the target system will be similar to past consumption
in the standard system. Assumptions on future projections and the factors that may change the
demand will be the same in both systems.
As in previous methods, if the procurement is to cover a 12-month period, the consumption data
in the standard population for the past 12 months should be reviewed (if an entire year’s useful data
are available). A 12-month review may also be used for a procurement covering six months, but if
significant seasonal variations exist, using the same six-month period from the preceding year may be
preferable. A short review period, such as three months, is inadequate to plan a procurement to cover
12 months, unless the three months reviewed reflect a steady state of consumption for the entire year.
For each product on the list, enter the following—
■■ The strength, unit, and pack size for each ACT dosage unit and each RDT
■■ The total quantity used during the review period, in BUs for each weight-specific pack— use
available reports on consumption by age groups in the standard system to extrapolate to
consumption by age group in the target area. If reports with suitable data are not already
compiled, a survey of standard facilities can be done to determine the consumption by age
groups during the period established. A similar survey might be carried out in the target system,
but if the target system has had a severe problem with stock-outs, the data may not reflect the
true picture.
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■■ The number of days in the review period that the product was out of stock (if the number of days
out of stock cannot be determined with accuracy, the estimated number of months out of stock
during the period can be entered)

3. Calculate the Adjusted Consumption in a Review Period (Adjusted for
Stock Outs)
The simple approach is to divide total consumption by the number of months reviewed. If stock-outs
occurred during that period, the average must be adjusted to include the consumption that would have
occurred if stock had been available (formula 2 in box 5-2).
CA = CT ÷ (RM – MOS)
Where
CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during the review period
RM = Review period in months
MOS = Estimated number of months item was out of stock during the review period or DOS ÷ 30.5
Multiply the average adjusted monthly consumption (CA) by the number of months in the review
period to obtain the adjusted consumption (CR) in a review period (monthly, quarterly, annually).
Alternatively, if an average monthly consumption is not being used, each month’s or quarter’s data must
be adjusted for stock-outs using this formula:
CR = [(RP + TOS) × CT] ÷ RP
section 5

Where
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
CT = Total consumption during the review period
RP = Review period (months, quarter, annually)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use
months out of stock)

4. Calculate the Projected Average Monthly Consumption for Expected Changes
in Consumption Pattern
Follow step 5 in the previous section on consumption to obtain the projected average monthly
consumption adjusted for stock-outs and future changes in consumption.

5. Obtain the Total Projected Average Monthly Consumption
Multiply the projected average monthly consumption with the number of facilities of each type to
obtain the total projected average monthly consumption.

6. Obtain the Total Projected Consumption in the Review Period
Multiply the total projected average monthly consumption by the number of months in the review
period to obtain the total projected consumption in the review period (Cr).

7. Obtain the Total National Projected Consumption in a Review Period
Obtain this by adding up the projected consumption in a review period for each type of health facility.

8. Obtain Rate of Consumption per 1,000 Treatment Episodes
The projected consumption for the review period should be converted to standard quantities per 1,000
treatment episodes. This conversion is made by determining the number of treatment episodes of
Section 5. Forecasting
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malaria treated in facilities and dividing the projected consumption in a review period by the number
of episodes in the review period.

9. Obtain the Projected Amounts of Products Needed in the Target System
Multiply the consumption rate per 1,000 episodes by the estimated thousands of episodes in the
standard area with the number of treatment episodes in the target area to obtain the projected amounts
of products needed in the target system.
Sample Form 5-2. Projected Amounts of Products Needed

Type of
product

Rate of Consumption
per 1,000 Treatment
Episodes (CS)

Number of Malaria
Treatment Episodes in
Target System ET

Projected Consumption
(Quantity Required) in
Target System
CTarget = CS * ET * 1,000

ACT (1 × 6)
ACT
RDT

Follow steps 6, 7, and 8 in Steps for Using National-Level Consumption Data for Forecasting at the
beginning of this section on page 34 to obtain the projected consumption in the review period (Cr;
box 5-2).
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Morbidity-Based Forecasting
Box 5-5. Summary of Data Needed for Morbidity-Based Forecasting
§§ List of ACTs and RDTs to be quantified (from malaria treatment guidelines)
§§ Standard and average medicine treatment regimen or the quantity of each RDT and ACT needed for

each episode of febrile illness or malaria (1 ACT treatment, 1 RDT test strip)

§§ Number of suspected malaria episodes likely to be tested using an RDT
§§ Number of reported malaria cases or treatment episodes
§§ Expected projected changes in consumption (potential losses or scale-up in use)
§§ Reporting rates

The forecasting formula involves multiplying the quantity of each ACT or RDT included in the malaria
treatment guidelines by the number of projected diagnostic and treatment episodes (suspected cases
tested with RDTs and confirmed cases treated with ACTs).

Steps for Using the Morbidity-Based Method for Forecasting
Follow these steps when using the morbidity method for forecasting—
1. Establish standard or average treatment regimens for ACTs
2. Calculate the number of fever episodes to determine the RDT needs
3. Calculate the expected number of treatment episodes for each standard course of treatment for
ACTs
4. Calculate the number of treatment episodes for each standard course of ACT by age/weight
group
5. Calculate the quantity of each ACT product needed for the forecast period
6. Adjust for programmatic changes
7. Convert to packs
8. Compare forecasts
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Box 5-6 lists the formulas needed for morbidity-based calculations.
Box 5-6. Formulas for Morbidity-Based Calculations
Formula
Number

QE
ET
QT
PT
QA
AU

=
=
=
=
=
=

Objective of Formula

Calculations

1

Quantity required in BUs before adjustments

QT = ET × QE × PT

2

Total quantity required after adjustments

QA = QT + (QT × AU)

Quantity of each medicine needed for each treatment episode
Number of expected treatment episodes
Quantity required in BUs, before adjustment for programmatic changes and uncertainties
Percentage of cases expected to be treated
Quantity required in BUs, after adjustment for programmatic changes and uncertainties
Use adjustment (for programmatic changes and uncertainties)

1. Establish Standard or Average Treatment Regimens for ACTs
Data: Country malaria treatment guidelines (actual and ideal)

A combination approach should be used as inaccuracies may unfold, should the forecast not reflect
reality. At the same time, estimate the percentage of treatment episodes that will receive either of the two
regimens while training, behavior change communication, and supervision interventions are implemented
to change these practices. For example, it was previously mentioned that health workers often combine
or break packs when the required pack size is not available. To avoid this, the program may decide to
over-quantify and overstock certain pack sizes in the short term while implementing behavior change
communication interventions to correct the problem.
Whichever option is used, the output will be the quantity of each medicine needed for each treatment
episode (QE).The following same information must be compiled as appropriate—
■■ The name of each ACT and strength with separate treatments listed for each age and weight
level, as appropriate
■■ The number of BUs for each age and weight band (for ACTs the basic units are one pack)

2. Calculate the Number of Fever Episodes to Determine the RDT Needs
Data: Number of suspected malaria cases (i.e., fever with other malaria-like symptoms); the total
number of cases tested by microscopy and RDTs; the number of positive (i.e., tested and confirmed
malaria) cases; the number of negative (i.e., tested and confirmed not malaria) cases; information on
scale-up plans or targets; completeness of reporting
Assumption: Percentage of patients presenting with fever that will be tested with an RDT according
to the treatment guidelines and scale-up plans20

 This may vary from level to level as well as between providers; for example, lower cadres of health workers may be more likely to use
RDTs while nurses or doctors may use their clinical judgment over RDTs.

20
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Consult the malaria treatment guidelines for the country. Standard treatments for malaria can be
developed as average actual treatments or ideal treatments; average regimens are based on observed
or reported practices and are more likely to predict what will actually happen whereas ideal regimens
describe what should happen if prescribers follow the ideal guidelines. If one treatment regimen
is viewed as ideal but another is commonly used, include both regimens in the guidelines for
quantification.

The method for calculating RDT needs will depend on the country strategy. The first step is to
determine the number of fever (suspected malaria) cases that will be diagnosed using RDTs. If all
fevers are to be tested for malaria, this would be the starting data. HMIS data on fever or suspected
malaria cases and data on slide positivity rates from sentinel sites, community prevalence data, or data
from the laboratory services on the number of blood slides examined microscopically for confirmation
of malaria can be used to estimate the number of patients that would be tested using RDTs. This
estimate must then be corrected for the completeness of reporting by the laboratory or health worker
conducting the test (divided by the proportion of complete reports received).
A decision tree (figure 5-2) is a good way to visualize this, think through assumptions, and help
identify where decisions need to be made. This technique is particularly useful for the morbidity-based
method.
Suspected
Malaria Cases

Currently Not Tested
(Probable or Unconfirmed)
by Microscopy

Tested by Microscopy
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Positive
(Confirmed
Malaria)

Negative
(Confirmed not
Malaria)

Tested
Using RDTs

Positive
(Confirmed
Malaria)

Negative
(Confirmed not
Malaria)

Treated
Using ACTs

Figure 5-2. Relationship between suspected malaria cases, tested and not tested (i.e., probable
or unconfirmed), and treated

Alternatively, past ACT consumption in an area where clinical diagnosis has been the standard would
also be a reasonable estimate for how many patients require testing with an RDT if universal diagnostic
testing is to be rolled out. Estimates therefore have to be adjusted according to the plans for scale-up
(or contraction) of diagnostic services.

3. Calculate the Expected Number of Treatment Episodes for Each Standard Course
of Treatment for ACTs
Data: Malaria treatment episodes or cases, reporting rate
Assumptions: Fevers (a proxy for malaria), public sector utilization rate, proportion of cases diagnosed
using RDTs, proportion of cases treated with ACTs
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A treatment episode (ET) is a contact with a malaria patient for which the standard course of ACT
treatment is required. Each treatment episode requires a weight specific ACT pack. The quantification
team will need to know the episodes per target population for each of the levels of care. Often,
developing a decision tree will help visualize the episodes (figure 5-2).
There are four options for calculating the number of treatment episodes—
Table 5-2. Calculating the Number of Treatment Episodes
Option

Method

Example

1

Using data on the number of cases of
malaria or febrile illness at the relevant level
of care (first choice)

Number of malaria patients as reported at the
central level or a sample of health facilities

2

Using data on the number of uncomplicated If the incidence of malaria in a population is N ÷
malaria cases or incidence in the population 1,000, then the number of treatment episodes is
(second choice)
N × population at risk of malaria × 1,000

3

Using data on outpatient attendances
(third choice)

If the number of outpatient attendances is M, and
P% of them are due to malaria or fever, then the
number of treatment episodes is M × P%

4

Using data on the total population
(fourth choice)

If L% of the population presents to health facilities
with uncomplicated malaria, then the estimated
number of treatment episodes is L% × total
population

See Section 4. Data Sources, Assumptions, and Proxy Data for Quantification of ACTs and RDTs on
page 19 for details on obtaining this data.
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4. Calculate the Number of Treatment Episodes for Each Standard Course of ACT
by Age/Weight Group
Data/assumption: Malaria episodes by age/weight group
Malaria medicines have different age/weight bands for different age groups, including both adults and
children. For any given period, the quantification team will need to know the number of treatment
episodes in each age group and the episodes per target population or age group at each level of care.
To calculate these figures, the number of treatment episodes for each of these age groups must be
established. This step is particularly important for quantifying needs for prepackaged ACT treatments,
which have three or four different treatment regimens based on age or weight criteria and indeed are
prepackaged for these groups. In this case, the number of episodes expected to be treated with each of
the treatment packs or in each age/weight group is needed.
Many countries will likely not have data on the number of malaria episodes requiring treatment
separately by each discreet weight/age band. In this case, three options for estimating these figures are
available in order of accuracy and ease of data collection—demographic statistics, a sample survey, or
a prospective study. (A prospective study is done when there is no data at all; they take longer to do,
but the information can be used for future calculations.) If these three pieces of information cannot be
used, the analyst can use data from a country that has a similar epidemiological profile by age group
or proxy data from published literature or other estimates. In this case, the data is extrapolated to the
target area using the percentage populations in each weight/age band.
Some countries may be able to subdivide episode data into only two categories: (a) children age five
years or under, and (b) adults and children over five. In this case, proxy data from areas with similar
transmission rates to the target area can be used (Section 4. Data Sources, Assumptions, and Proxy
Data for Quantification of ACTs and RDTs on data and assumptions).
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5. Calculate the Quantity of Each ACT Product Needed for the Forecast Period
Data: Treatment episodes or cases
Assumption: Proportion of cases expected to be diagnosed or treated
The number of treatment episodes from step 4 (ET) is multiplied by the quantity of each medicine
needed for each treatment episode (QE, in BUs specified in the guidelines for each age group (and each
level of disease severity). This result is then multiplied by the percentage of cases that are expected to be
treated (PT) with that regimen. The full formula is (formula 1 in box 5.6)—
QT = ET × QE × PT
Where
QT = Total quantity of each medicine needed in BUs per year (average treatment course)
ET = Number of treatment episodes per year
QE = Quantity of each medicine needed for a single treatment episode
PT = Percentage of cases expected to be treated
Table 4-1 lists the adjustments that may need to be made and the sources of data for those assumptions.

6. Adjust for Programmatic Changes
Data: Quantity required (from steps 2 and 5 above)
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Assumptions: Programmatic changes and other uncertainties; reporting rate
This adjustment can be made before or after converting the number of episodes to products. If the
number of episodes is expected to change, these adjustments can be made when estimating the number
of episodes.
In addition, an increase in the number of patients will result in an increase in consumption of ACTs
and RDTs over time. The scale-up of effective treatments (e.g., ACTs) or other interventions such
as long-lasting insecticidal nets and indoor residual spraying may lead to a decrease in malaria
transmission. Potential changes in needs may also occur due to seasonality, epidemics, and other
emergencies or disasters. Additionally, any interventions that may affect provider behavior and
adherence to test results will need to be adjusted over time. Furthermore, stock-outs of RDTs may
suddenly increase ACT consumption.
If annual morbidity figures are used, they will account for changes in seasonality. In epidemic-prone
areas, the stock may not be sufficient to cover the increased quantities needed, and making further
adjustments to ensure stock availability may be necessary. Furthermore, any emergency situations, such
as an influx of refugees, will require adjustments because of increased chances of epidemics in refugee
camps (see Section 4. Data Sources, Assumptions, and Proxy Data for Quantification of ACTs and
RDTs on page 19 for information on data and assumptions).
The team needs to consider all of these uncertainties to avoid overstock as well as stock-outs. Review
the records at the CMS or dispensary, depending on the level, to determine the percentage of loss—
most systems allow for at least 5–7 percent loss (MSH 2012). Review facility-level cases to determine
any changes in transmission. Review climatic and past epidemic data to determine epidemic
frequencies, and assess the political system to include any potential changes in need due to an influx
of refugee populations. The estimated rate of system growth can be worked into the calculation, if
applicable.
For forecasting and budgetary purposes, adding a percentage for uncertainties in demand to avoid
stock-outs might be sensible.
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Adjustments due to under-reporting will also need to be made, using formula 2 in box 5-6.
QA = QT + (QT × AU)
Where
QA = Quantity required in BUs, after adjustment for programmatic changes and uncertainties
QT = Quantity required in BUs, before adjustment for programmatic changes and uncertainties
AU = Use adjustment (for programmatic changes and uncertainties)

7. Convert to Packs
Convert the quantities obtained in the calculation above to the number of packs by dividing the
number of BUs by the pack size.
Boxes 5-7 and 5-8 provides case studies of forecasting for ACTs and RDTs.
Section 8 provides an example of the calculations made with the consumption-based method as well as
a workbook to perform the calculations with your own data. Blank tables for entering data are available
in annex F.

8. Compare Forecasts
Compare the forecast to past data, RDT needs, or other consumption data. In addition, compare the
forecasts obtained using different methods.
Box 5-7. Forecasting for Antimalarials to Treat P. Falcipirum and P. Vivax Malaria
in a Low-Incidence Country: A Case Study
section 5

Background: Ecuador has seen a decrease in malaria from 104,000 to 5,000 cases between 2000 and
2008. The number of P. falcipirum cases decreased from 49,000 to 500 during the same timeframe.
A majority of the cases in 2008 occurred in a few rural cantons where the population had poor access
to medical treatment (PAHO 2010). The national malaria control program provides antimalarials for
P. falcipirum and P. Vivax in zones that currently have malaria and zones that were previously endemic.
Ecuador agreed to change the standard first-line treatment of P. falcipirum malaria to AL and primaquine
in January 2012. An ACT plus primaquine is recommended in areas working toward elimination of malaria.
Data and assumptions:
§§ The forecast period is 2012.
§§ 50 percent of population is at risk for malaria (Ministerio de la Salud Pública, 2011).
§§ The projected number of malaria episodes is 250 cases of P. falcipirum and 1700 cases of P. vivax

(Ministerio de la Salud Pública, 2011).

§§ An outbreak or imported case could occur in previously endemic zones.

Procurement: Medications will be ordered in May from the Pan-American Health Organization strategic
fund. Delivery and distribution of medications to zones and health facilities will occur before January 2012.
Data: The NMCP used current zone and canton data to determine incidence. Spatial data for cases helped
determine location for all cases in the country. This data was used to determine the number of cases in
each canton, zone, and total cases. Ecuador plans to conduct quantification based on epidemiological data
from the past year. Steep declines in incidence have rendered several zones with few or no cases in 2010;
however, these zones still have conditions for malaria transmission.
Forecast: The NMCP observed that if epidemiological data is used solely to determine future
quantification, zones with zero cases of malaria last year would not stock any medications for the future.
Another strategy should be developed to establish minimum medication levels in zones with previous
malaria transmission. The NMCP developed standard operating procedures for minimum medication
stock-levels for areas where transmission has occurred in the past. This will ensure treatment is available in
case of an outbreak or imported case of malaria. Minimum stocks of four treatments were established for
the diagnostic locale and the zonal store.
Source: Espinoza 2011.
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Box 5-8. National-Level Forecasting for ACTs and RDTs: A Case Study
In 2010, the Government of Ethiopia introduced a standardized quantification system for malaria
commodities through close collaboration with partners. To have effective supply chain management for
malaria products, a national quantification of antimalarials and other commodities was carried out. The
objective of the quantification was to estimate total requirements and costs for five years (2011–15).
Quantification: Because of a lack of data on antimalarial medicine consumption at the national level and
the seasonality of malaria transmission, the morbidity method was used.
Data: The 2007 census for population data, 2007 MIS results, 2005 DHS, and the 2005 UN Millennium
Task Force reports were used to estimate malaria incidence by weight and age groups. The national malaria
diagnosis and treatment guidelines were used to determine treatment regimes. The national malaria
strategic plan was used for diagnosis strategy for the years 2011–2015. The price information was obtained
from the International Drug Price Indicator Guide.
Assumptions:
Forecast period is from January 2011 to December 2015.
National diagnosis treatment guidelines will be followed as prescribed at all sites.
Population growth rate will be 2.6 percent per year nationally (2007 census).
Of the total population, 68 percent is at risk for malaria (2005 DHS).
The malaria burden will decline by 5 percent each year (Global Fund proposal and 2005 UN Millennium
Task Force report).
§§ Prices are held constant throughout the forecast period (International Price Indicator Guide).
§§
§§
§§
§§
§§

For RDTs:

§§ Provision for quality control, wastage, and training for RDTs is 5 percent.
§§ RDTs will be used to diagnose 70 percent of febrile illness.

For ACTs:

§§ Distribution of population at risk by weight group was 6.8 percent (5 – <15 kg), 16 percent (15 – <25 kg),
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8.3 percent (25 – <34 kg), and 67 percent for ≥ 34 kg (2005 UN Millennium Task Force report).

§§ Incidence of febrile illness per person per year was 1.548 (5 – <15 kg), 1.16 (15 – <25 kg), 0.774 (25 –

<34 kg), 0.232 (≥34 kg) (2005 UN Millennium Task Force report).

§§ Malaria slide positivity rate of 47 percent was used (2001 Ministry of Health health indicator data).
§§ P. falciparum accounts for 70 percent of cases and P. vivax for 30 percent.
§§ Wastage is 8 percent for 2011 and 5 percent for 2012–15.

Major Challenges and Concerns:
1. The Ministry of Health’s planning and reporting time is based on the local calendar whereas the
quantification procurement period is based on the Gregorian calendar; the discrepancy might cause
problems in coordinating planning and procurement.
2. Facility-based consumption data are lacking at all levels.
3. National data on malaria morbidity and mortality are inadequate.
4. Malaria diagnosis and treatment guidelines are under revision, resulting in confusion on which guideline
to use.
Source: SPS 2011.
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Section 6. Interpreting Results
The last step in the forecasting process is to check the forecasts.21 Reconcile and validate the forecasted
quantities required after adjustments by comparing them with any morbidity data, if available.
Alternatively, the forecast and assumptions may be validated on a given base year when a full data set is
available. For example, use data on actual orders, stock-outs, and consumption from a previous year to
check the model for the forecast period, and then use or project the assumptions forward based on the
algorithm used.
Morbidity- and consumption-based estimates will usually give two different results. Ideally, the
estimates would produce very similar results, but in practice this rarely happens. In this situation, the
quality of the source data used and the results obtained need to be reviewed to make an informed
judgment on the best estimate of quantities required. Calculated quantities may also need to be
adjusted to fit available funding.
Comparing morbidity and consumption results is still useful, however, even if the accuracy of the
data is questionable and even if the comparison can be done only roughly and with difficulty. The
comparison has the potential to catch large discrepancies and can force a reevaluation of preconceived
notions about the data’s accuracy. Investigating the reasons for discrepancies often turns up important
information that can significantly affect the forecast.
The scenarios that follow explain and suggest actions to take on the basis of the results of each method
and depending on confidence in the data used. For the consumption method, there should be confidence
in the accuracy and reliability of the LMIS that maintains data on consumption in contrast to stock
movement, which in addition to the quantity consumed, may include losses caused by theft, expired
stock, or both. A crucial factor to consider in any analysis is irrational use of medicines in the system.

When the Consumption-Based Estimate is Greater than
the Morbidity-Based Estimate

 Adapted from Quantimed, Rational Pharmaceutical Management Plus Program.
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If the consumption-based estimate is more than 50 percent greater than the morbidity-based
estimate, a more detailed investigation of the data should be undertaken before proceeding with the
quantification. Were data entry and transcription done correctly? Was the correct population and
morbidity information obtained? Is there a possibility of large-scale leakage, diversion of supplies, or
both? Are any special factors at work? Were patients with negative RDT results given ACTs? When the
data are verified, proceed as follows.

If you are not confident in the quality of either the consumption or morbidity data—
■■ Find comparative facilities, regions, or countries with reliable information systems and use their
data as proxy data.
■■ Try to judge the percentage of confidence in the accuracy, completeness, or reliability of the data,
and adjust the results accordingly. This assessment can be made through interviews with health
care personnel.
If you are more confident in the consumption data than the morbidity data—
■■ Examine the morbidity data for underestimation of disease incidence.
■■ Make sure the population data are current; ask whether any large movement of population into
the area has occurred, such as refugees, seasonal workers, or employees of new industries.
■■ Determine whether STGs are followed.
If you are more confident in the morbidity data than the consumption data—
■■ Consider whether pilferage, expiration, or leakage of stock is high.
■■ Ask whether stock-outs of other related pharmaceuticals caused higher consumption of this item
(e.g., did a stock a stock-out of RDTs cause higher consumption of ACTs).
If you are confident in the quality of both the consumption and morbidity data, use the consumptionbased estimate to avoid ordering too few pharmaceuticals and supplies.

When the Morbidity-Based Estimate is Greater than
the Consumption-Based Estimate
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If you are more confident in the consumption data than the morbidity data follow the steps above. In
addition—
■■ Consider whether program coverage is low, support services or diagnostics for health conditions
are inadequate, or both.
If you have chosen to work with the morbidity data, also consider—
■■ Is the LMIS inadequate and the data obtained either poor or incomplete?
■■ Is the budget sufficient to meet the full needs of the population or if a proportion has gone
untreated?
■■ Is the program coverage poor, support services or diagnostics for health conditions inadequate,
or both; and has access to these services been limited by unrest, strikes, or transportation
problems?
■■ Are products are being supplied from multiple sources not included in the quantification?
If the quality of both consumption and morbidity data is good, use the morbidity-based estimate so
that you do not order too few medicines and supplies.
Discuss the forecast(s) with country program managers and, where appropriate, donor staff to obtain
consensus on the selection of a reasonable forecast.
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Section 7. Supply Planning
PLANNING
§ Describe the Program
§ Define the Scope and Purpose of
the Quantification
§ Define the Target Population
§ Define What Data are Available
and Sources and Gaps

Collect Required Data
Organize and Analyze Data
Build Assumptions

FORECASTING
Select Forecasting Method(s)

QUANTIFICATION

Consumption Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Morbidity Based
§ Build Assumptions
§ Calculate Forecasted
Demand for ACTs
and RDTs

Collect Required Data
Organize and Analyze Data
Build Assumptions

Apply Cost Reduction
Strategies and Review
Forecasting Assumptions

NO

Increase Funds?

NO
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SUPPLY PLANNING
§ Enter Data on Monthly Consumption
§ Determine Quantities Required
§ Determine Quantities to Order
§ Determine When to Place Order
§ Compare Budget Available to Cost
§ Validate Supply Plan
§ Assess Risks and Troubleshoot

Funds Sufficient?

YES

YES

Mobilize Additional
Resources

Procure Quantities
Required

Adapted from USAID | DELIVER PROJECT, 2009

Figure 7-1. Steps in the quantification process: supply planning
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The steps required for supply planning are the same irrespective of the method of forecasting used (see
the yellow highlighted area in figure 7-1).

The Purpose of Supply Planning
Supply planning is an essential step in quantification and works hand in hand with forecasting to
ensure an optimal procurement and delivery schedule, so supply and demand are well coordinated.
Effective supply planning allows for rapid changes to realign inventory, transport, manufacturing, and
purchasing plans to address any changes in the supply chain. If a software tool such as PipeLine is
being used, the forecast consumption would be input or transferred to the tool at this stage. PipeLine
uses stock on hand, maximum and minimum stock levels, and total lead time to procure products
to determine the optimal procurement and delivery schedule. A supply plan defines quantities to
order, suppliers, and order and arrival dates in the country, all of which depend on the supplier,
procurement agency, or donor. The timing of when to order will be determined by when the products
are needed. Once the forecast numbers are obtained from the previous chapters, the quantification
team may want to work backward from the date the products are expected to arrive to determine the
best time to place orders.
Before completing the plan, the team will note the stocks that are available on hand and calculate how
these translate to months of stock so that orders arrive when the stock level declines to the minimum
stock level. A regularly updated supply plan would provide the right triggers for reordering. The
shipment quantities should bring the stock level up to the established maximum.
Effective supply planning is actually a complicated process and is affected by several variables and risks,
including procurement lead time (box 7-1). It is achieved through robust reporting that helps identify
trends in demand. Malaria seasonality will determine when and what quantity of supplies should be
replenished. Replenishment planning should be integrated into the overall supply chain planning at
different points in the total distribution timeline; this will allow the most efficient use of resources in
replenishing inventory in areas where the demand is greatest.
Factors to consider in supply planning include—
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■■ Projected monthly consumption
■■ Minimum stock and reorder levels (i.e., the trigger for the need to reorder an item which
includes safety stock)
■■ Maximum stock level
■■ Stock position (i.e., stock on hand and stock on order)
■■ Procurement period or lead time
■■ Seasonality
■■ Supplier (influences lead time)
■■ Other factors that may affect lead time (e.g., availability of raw material)
Box 7-1 outlines some of the factors that may affect procurement lead time. Data on supplier lead time
can be obtained by discussions with the suppliers, procurement agencies, or through websites such as
the Global Fund’s Price Price and Quality Reporting Tool. Annex G illustrates some timelines for some
donors and suppliers.
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Box 7-1. Factors Influencing Procurement Lead Time
Plan to order

§§ Donor (World Bank, PMI, Global Fund)
§§ Use of procurement agent or voluntary pooled procurement
§§ Tender process

Order to ship

§§ Supplier
§§ Brand of ACT or RDT (particularly an issue with RDTs)
§§ Fund disbursements

Ship to receive

§§ Method of transport
§§ Quality assurance procedures (pre- and post-shipment)
§§ Length of time for port clearance

Supply Planning
Follow these steps to complete the supply planning task of quantification—
1. Organize and analyze the data
2. Enter data on projected monthly consumption
3. Establish minimum and maximum stock levels
4. Determine the quantity to order
5. Determine when to place the order, depending on supplier lead time
6. Estimate costs for each ACT and RDT and total cost
7. Compare total costs with budget; make adjustments or mobilize additional resources
8. Validate the supply plan
9. Carry out a risk assessment and troubleshoot problems
Box 7-2. Summary of Data Needed for Supply Planning
Procurement period
All shipments on order by supplier with the expected arrival date
All planned shipments by supplier with the expected arrival date
Supplier lead times
Procurement lead time
Stocks on hand
Potential losses
Minimum and maximum stock levels
Pricing data
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§§
§§
§§
§§
§§
§§
§§
§§
§§

Box 7-3 lists the formulas needed for supply planning calculations.
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Box 7-3. Formulas for Supply Planning Calculations
Formula
Number
1

Objective of Formula

Calculations

Basic safety stock requirements (in months)*

SS = CP × LT
SS = C × LT
SS = 1/2 × RP

2

Minimum stock level (in months)

SMIN = LT + SS

3

Maximum stock level (in months)

SMAX = SMIN + PP

4

Quantity required

Q1 = SMAX × C

5

Quantity to order

QO = Q1 - (SOH + SOO)

SS = Quantity needed for safety stock*
QA =	Total quantity of each medicine needed after adjustments, in BUs (average treatment course;
product of morbidity-based forecast)
LT = Average lead time (for projected supplier or worst case), in months
SMIN = Minimum stock level, in months
SMAX = Maximum stock level, in months
Q1 = Quantity required, in BUs
QO = Quantity to order, in BUs
PP = Procurement period (number of months to be covered by order)
SOH = Stock on hand, in BUs
SOO = Stock on order, in BUs
Cr = Projected consumption in a review period (product of consumption-based forecast)
CP = Projected average monthly consumption or QA/RP or Cr/RP
C
= Consumption during a particular month (having taken seasonality into account)
* The amount of SS required is usually a policy decision obtained after reaching consensus among the stakeholders. Any of the
formulae listed can be used to calculate SS; the second formula is more accurate than the first.

1. Organize and Analyze the Data
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The following data need to be obtained—
■■ Forecasted projected consumption for ACTs and RDTs in the review period22 (Section 5.
Forecasting; QA or Cr)
■■ All shipments on order by supplier with the expected arrival dates
■■ All planned shipments by supplier with the expected arrival dates
■■ Supplier lead times
■■ Stocks on hand

Working with the Data
Once the data have been collected from the various sources (Section 4. Data Sources, Assumptions,
and Proxy Data for Quantification of ACTs and RDTs, Box 5-1, and Section 5. Forecasting), they will
need to be organized and analyzed.
Assumptions have already been factored into the determination of required quantities (section 5).
However, when other supply planning data (shipments on order, arrival dates, lead times, stock on
hand) are unavailable, incomplete, unreliable, or when significant future changes to the program are
expected, additional assumptions will need to be made, proxy data will need to be used, or both.
In addition, financial resources available for procurement and delivery of the commodities, human
resource capacity, storage capacity, and capacity of the health system to deliver services must be
assessed at this stage.
 Formulas 5 and 6 in box 5-2 (Cr = CR × AU and Cr = CP × RP, respectively) or formula 2 in box 5-6 [QA = QT + (QT × AU)].

22

54

Section 7. Supply Planning

Building the Supply Planning Assumptions
Each assumption and the source of information must be documented. Consensus on the assumptions
must be reached within the quantification team. Assumptions that may need to be built for supply
planning are outlined in section 4 under Making Assumptions for Supply Planning of ACTs and RDTs
on page 30.

2. Enter Data on Projected Monthly Consumption
Data: Monthly consumption of ACTs and RDTs
Assumptions: Seasonality of malaria; proportion of cases expected to be diagnosed or treated
Start with the product QA from the forecasting exercise in section 5 (in the case of the morbidity-based
forecast) or Cr (in the case of of the consumption-based forecast). If the forecasting exercise produced
a monthly forecast, these data should be used as is because they already incorporate monthly changes
in projected consumption due to factors such as seasonality, and this step should be skipped. If the
product of the forecasting exercise was an annual (or semi-annual or quarterly) projected consumption
of each ACT and RDT, these data will need to be divided into months which will need to take
seasonality into account as follows.
Seasonal changes for malaria are relatively predictable; however, seasonal changes for ACTs and RDTs
are less predictable. Although treatment with ACTs is likely to increase during the rainy or malaria
season and decrease during the dry season, RDT use is not likely to drop and rise as drastically as ACTs
because the number of patients presenting with fever for which a test will need to be performed will
not show as many peaks and troughs.
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Fever cases (per 1,000 population)

500

ACT consumption (1,000 treatment courses)

Plot graphs of the previous year’s consumption (for ACTs and RDTs separately) or malaria cases in
the last comparable season or endemic cycle by month to assess the trends in the variation of demand
(figures 7-2 and 7-3).

Figure 7-2. Cases of fever by month (2010)	Figure 7-3. Consumption of ACTs by month
(2010)

The goal of this step is to determine the burden by the spike in cases or consumption, how many spikes
there are, and the gradient of the spike. Ratios of expected (projected) consumption by month (C) can
then be compiled for the procurement period to determine to what extent consumption will increase
during these periods of higher incidence. In all cases, additional stocks should arrive in anticipation of
the rise in the number of cases or consumption.
The output of this step will be projected consumption by month (C), taking seasonality into account.
Section 7. Supply Planning

55

3. Establish Minimum and Maximum Stock Levels
When the stock level falls below the minimum stock level, the quantity required (Q1) is calculated as
the product of the maximum stock and the projected consumption (by month; formula 4 in box 7-3).
The basic formula for setting the minimum stock level is lead time plus safety stock (formula 2 in box
7-3)—
SMIN = LT + SS
Where
SMIN = Minimum stock level, in months
LT = Lead time (total)
SS = Safety stock (driven by uncertainty in demand)
The maximum stock level (SMAX) is often used in scheduled purchasing with set order intervals. It is
calculated with formula 3 in box 7-3—
SMAX = SMIN + PP
Where
SMAX = Maximum stock level, in months
SMIN = Minimum stock level, in months
PP = Procurement period, in months

4. Determine Quantity Required (Taking Maximum and Minimum Stock Levels
into Account)
Use formula 4 in box 7-3 to calculate the quantity required (Q1) by multiplying the maximum stock
level in months by the projected consumption for that particular month. Use sample form 7-1 to enter
the information for each month.
Q1 = SMAX × C

section 7

Where
Q1 = Quantity required, in BUs
SMAX = Maximum stock level, in months
C = Projected consumption for the month
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January
February
March
April
May
June
July
August
September
October
November
December

Month

Quantity Required (Q1)

Stock on Hand (SOH)

Quantity to Order
QO = Q1 - (SOH + SOO)

Projected Consumption (C)

Quantity to Order

January
February
March
April
May
June
July
August
September
October
November
December

Month

Quantity Required

Sample Form 7-1. Supply Planning Matrix
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Supplier(s)

Ending Balance

Quantity Required
Q1 = C × SMAX

Order Placed (Date)

Stock on Order (SO)

Minimum stock level: 

Maximum stock level: 

Shipment Expected

Months of Stock
MOS = SOH + SOO

5. Determine Quantity to Order (Taking the Existing Pipeline into Account)
Data: Procurement period, quantity on hand and on order, expiry dates
Assumptions: Minimum and maximum stock levels
Obtain the quantity of stock (in packs) to order (Q1), taking minimum and maximum stock levels into
account, and deduct the stock on hand (SOH) and the quantity on order (SOO) (formula 5 in box 7-3).
SOH is the total stock in the pipeline, a quantity that may be obtained from the CMS or the procurement
unit at the Ministry of Health. In addition, any products that expire before being used will also need to
be subtracted. Consultation and coordination across different donors, partners, the Ministry of Health,
and procurement mechanisms will need to be conducted to ensure that all the stocks being procured
by various agencies are accounted for.
QO = Q1 – (SOH + SOO)
Where
Q1 =	Quantity required after taking minimum and maximum stock levels and seasonality into
account
QO = Quantity to order, in BUs
SOH = Stock in inventory, in BUs
SOO = Stock on order, in BUs
Figure 7-4 shows an ideal inventory control system where orders are placed when the stock levels reach
the established minimum, and orders arrive before any of the safety stock is used up.
Note: When the stock levels reach the established minimum, the placing of an order will be required.
If a software program is not in use, a supply planning matrix may help the quantification team visualize
all the data needed (sample form 7-1).
Max.

Actual Stock
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I

Average
Stock

Working
Inventory

Min.

Lead
Time

Safety Stock

Reorder

Lead
Time
Receipt

Reorder

Safety Stock

S

Receipt

Time (months)

Figure 7-4. Ideal inventory control system

6. Determine When to Place the Order, Depending on Supplier Lead Time
The procurement order quantity should be sufficient to last until the next procurement cycle is
completed. The procurement process may take several months. In addition, after an order is placed,
several more months are often required for the pharmaceuticals to arrive in the country, clear customs,
and reach the central warehouse. The waiting period from the time an order is prepared until it arrives
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in the country and is available for use is called the lead time. Step 4 in this section has already indicated
that orders should be placed when stock levels fall below the minimum level, which is determined, in
part, by lead time. The lead time can vary for each product, supplier, or both and must be monitored as
part of supplier performance. When lead times are underestimated, the likely results are shortages and
more expensive emergency purchases. Box 7-1 and annex G illustrate what factors influence lead times
and potential lead times by donors and suppliers.
Note that RDTs have multiple brands and suppliers, so lead times are likely to vary significantly across
the various brands.
For both ACTs and RDTs, staggered deliveries are preferable because of short shelf-life, stability issues,
and the need for cool storage conditions. Plan for shipments to arrive before expected increases in
malaria episodes from seasonality of transmission, for example, before the rainy season.
Remember, the orders should be placed so that the products arrive before the peaks in consumption or
cases (figure 7-3). Prepare proposed shipping schedules (separately for each supplier) for quantities that
must be procured.
Timely ordering is achieved through efficient pipeline monitoring, which includes—
■■ Monitoring stock balances, in terms of quantities and MOS in the entire program (aggregate of
stock at all levels)
■■ Comparing stock balances to maximum and minimum stock levels
■■ Identifying potential pipeline problems (quantities needed, stock-outs, balances below minimum
or above maximum)

7. Estimate Costs for Each ACT and RDT and Total Cost
To estimate the total procurement costs, multiply the quantities estimated for each product by the most
accurate prediction of the expected next-purchase price (not the last purchase price).
In some cases, the pack price is used as the basis for making these projections, but in many cases,
using the BU23 price is preferable, because combining information from different sources to arrive at
an average allows for greater flexibility. The BU price is also preferable if it is unclear what pack sizes
will be ordered or if projections are based on average international prices from a source such as the
International Drug Price Indicator Guide (MSH 2010).

Estimates on the costs of insurance and freight, customs clearance, and import taxes as well as incountry storage and distribution costs may need to be added to the cost of the ACTs and RDTs if they
are not included in the supplier costs. In addition, the costs of transport, security, and warehousing
should be considered for each of the ACTs and RDTs (box 7-4). When using multiple sources of funds,
check which costs are covered and what provisions are made for associated expenses such as customs
clearance or distribution.

 For ACTs, the BU is one pre-pack.
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After the estimated procurement value has been calculated for each product, the next step will be to
add up the estimated procurement values for all products to obtain the total expected cost for the
procurement.

Box 7-4. Cost Components of ACTs and RDTs
§§
§§
§§
§§
§§

Cost of ACT or RDT
Freight, insurance
Customs clearance
Taxes and tariffs (if applicable)
Transport

§§
§§
§§
§§

Security
Warehousing and storage
Distribution
Quality control

8. Compare Total Costs with Budget and Make Adjustments or Mobilize Additional
Resources
Note: Skip this step if writing a proposal for a grant (for example, to the Global Fund) and revisit if the
proposal is not fully funded.
If the total expected procurement cost exceeds the available budget, the quantification team is faced
with limited choices—identify funding gaps and advocate with other groups to obtain more funds,
reduce the number or quantities, or do both, for the products ordered. Several approaches can be used
to reduce the quantities, two of which are suitable for ACTs and RDTs—
■■ Use the so-called equal misery approach whereby the total quantities are reduced by a proportion
corresponding to the deficit in the budget.
■■ Return to the forecasting assumptions, and reduce the number of malaria episodes that will be
treated. This technique is the preferred one for ACTs and RDTs. The minimums and maximums
should not be changed or revisited.
After adjusting the forecasting assumptions, the team will need to repeat the steps in the quantification
process to obtain the quantity to order.

9. Validate the Supply Plan
Validate the supply plan by discussing it with key stakeholders, and refine it as needed, taking into
account sources of funds for the quantities needed to identify gaps or overlaps in resources.

10. Carry Out a Risk Assessment and Troubleshoot Problems
As always, contingency plans and emergency solutions may need to be developed to address
vulnerabilities in the supply process. Some activities that may be especially risky are—
section 7

■■ Inaccurate forecasted quantities
■■ Delayed grant signature
■■ Delayed disbursements
■■ Long supplier lead-time
■■ Delayed tender evaluation and award
■■ Delayed customs clearance
■■ Failed pre-shipment quality assessment
The confidence in forecasted levels decreases over time, and although forecasts may be prepared
three to five years in advance for planning and budgetary purposes, orders should not be placed more
frequently than annually.
The next step in the supply process is the development of a distribution plan to the intermediate levels
and peripheral facilities. This step is beyond the scope of this manual.
The final step is to evaluate the quantification process. Instructions for how this may be done are
provided in annex H.
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Section 8. Workbook for Quantification of ACTs and RDTs
for the Consumption and Morbidity Methods of Forecasting
This section lays out the steps for quantification in a stepwise fashion. Examples are included for
illustration purposes. Users can fill in their own data and follow the steps to carry out their own
quantification and compare their calculation with the sample calculations. A master table with all the
calculations is also included at the end of each method, and blank master tables are available in annex F.

Forecasting
■■ If central-level consumption data are available, follow steps outlined in Steps for Using NationalLevel Consumption Data for Forecasting in section 5 on page 34.
■■ If central-level data are incomplete but data exists for some representative or standard facilities
or districts, start with Steps for Using the Proxy Consumption-Based Method for Forecasting in
section 5 on page 39.
■■ If morbidity data are available, follow the steps in Steps for Using the Morbidity-Based Method
for Forecasting in section 5 on page 42.
The sources of data and the detailed assumptions that must be made for conducting the quantification
are discussed in detail in table 4-1 on page 24.

Steps for Using National-Level Consumption Data for ACT and RDT Forecasting
Planning
Before embarking on the consumption-based method of quantification, the following questions must
be answered—
■■ Are data on past consumption available?
■■ Are the data accurate and complete?
■■ How accurate (give a percentage, if possible) are the data?
Box 8-1. Summary of Data Needed for Consumption-Based Forecasting
§§
§§
§§
§§

List of all ACTs and RDTs
Inventory records on consumption over the past year
Information on stock-outs of the products for the duration of the review period
Projected changes in consumption patterns

s
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1. Determine the Period to be Reviewed for Consumption
For more details, refer to page 35 (Section 5. Forecasting).
Data: Data on seasonal variations
Assumption: Seasonal variation likely to continue within forecast period24
6 months
______
12 months
______
Other (specify) ______
Box 8-2. Example: Scenario Using the Consumption Method
The recommended first-line treatment for uncomplicated malaria in a hypothetical country X1 is AL,
available as a co-formulated tablet containing 20 mg of artemether and 120 mg of lumefantrine. The table
below presents the available data for use in the calculations. You have been asked to carry out a forecast
for 9 months (January-September 2013).
Available Data from Hypothetical Country X1
Parameter
Consumption period in months
Average number of days per month

Value
9
30.5

Number of days out of stock

15

Annual rate of growth

3%

Procurement period in months
Loss adjustment factor

9
5%

Note: RDTs are being introduced during this period and the quantification committee decided to assume that 50% of cases would be
diagnosed using RDTs. They also decided that the consumption of ACTs is not likely to change in the coming 9 months.

section 8

Box 8-3 lists the formulas needed for consumption-based calculations.

 Use same review period as forecast period.

24
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Box 8-3. Formulas for Consumption-Based Calculations
Formula
Number

Objective of Formula

Equations

1

Option 1:
Adjusted average monthly consumption

CA = CT ÷ [RM – (DOS ÷ 30.5)]

2

Options 2:
Adjusted average monthly consumption

CA = CT ÷ (RM – MOS)

3

Projected average monthly consumption
(use with options 1 and 2)

CP = CA + (CA × AU)

4

Option 3:
Adjusted consumption in a review period

CR = [(RP + TOS) × CT] ÷ RP

5

Projected consumption in a review period
(use with option 3)

Cr = CR + (CR × AU)

6

Projected consumption in a review period
(use with options 1 and 2)

Cr = CP × RP

CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during review period in BUs
RM = Review period in months
DOS = Number of days an item was out of stock during the review period
MOS = Estimated number of months an item was out of stock during the review period
CP = Projected average monthly consumption
AU = Use adjustment
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
Cr = Projected consumption in a review period
RP = Review period (monthly, quarterly, annually)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use months out
of stock)
Note: RP and TOS should be expressed in the same units. If RP is given in months, TOS should be in months also.

2. Compile the Medicine or Product List
Box 8-4. Example: Presentation and Dosing Schedule for AL

Pack Type

Treatments per
Dispenser

Number of
Tablets per
Dispenser

6

1 × 6 tabs

30

180

15–24 kg (3–9 years)

12

2 × 6 tabs

30

360

25–34 kg (9–14 years)

18

3 × 6 tabs

30

540

>34 kg (>14 years)

24

4 × 6 tabs

30

720

Number of
Tablets

5–14 kg (<3 years)

Body Weight

Note: These dosages are brand specific for Coartem®
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3. Review and Enter Data on Historical Consumption for Each Malaria Product
for the Review Period
Data: Product list, consumption in review period, period of time out of stock for each product
Assumption: Records of stocks issued from lowest level available is a proxy for consumption
For each product on the list, enter the following in sample form 8-1—
■■ The strength, unit, and pack size for each ACT dosage unit
■■ The unit and pack size for each RDT
■■ The total quantity used during the review period in BUs
• For pre-packed ACTs (i.e., patient packs that contain a course of treatment), the BU is the
whole pack; each pack size should be quantified separately
• Alternatively, enter this data in columns a, b, c, and d in master table 8-1
• For RDTs, the total annual consumption is in tests, rather than in packs.
		 Note: To obtain the quantity of packs, divide the total number of tests used by the pack size. To
obtain the quantity of tests, multiply the total number of packs used by the number of tests in
each pack.
		 Note: Leave the data in the form it arrived in—that is, if available as monthly data, keep as
monthly data; if available as aggregated data for the year, leave as is.
■■ The number of days in the review period that the product was out of stock.
		 Note: If the number of days out of stock cannot be accurately determined, the estimated
number of months out of stock during the period can be entered.
Sample Form 8-1. Consumption Data

ACT
or RDT

Strength (if
applicable)

BU

Pack
Type

Review Period in
Months (RM)*

Number of Days
or Months out of
Stock (DOS)

Consumption
Data for the
Review Period
(CT)

* The same 9 months should be used as the review period for past consumption.

Box 8-5. Example: Consumption Data
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The table below provides the consumption data in country X1.
Number of Days
or Months out of
Stock (DOS)

Consumption Data
for the Review
Period (CT)

ACT

BU

Pack Type

Review Period in
Months (RM)

AL

Pack

1 × 6 tabs

9

15

60,625

AL

Pack

2 × 6 tabs

9

15

45,350

AL

Pack

3 × 6 tabs

9

15

28,835

AL

Pack

4 × 6 tabs

9

15

112,049
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4. Calculate Adjusted Consumption in a Review Period (Adjusted for Stock-Outs)
Data: Product list, consumption in review period, period of time out of stock for each product
Assumption: Consumption during stock-out period is the same as if there had been no stock-out
Method 1: If days out of stock can be obtained, use the following method to adjust for stock outs.
Use formula 1 in box 8-3 to calculate the average monthly consumption. Enter the total consumption
(CT) in sample form 8-2, and divide it by the number of months in the review period (RM) minus
the result of the total number of days out of stock in the same period divided by 30.5 (to convert to
months), that is—
CA = CT ÷ [RM – (DOS ÷ 30.5)]
Where
CA = Adjusted consumption (for stock-outs)
CT = Total consumption during the review period
RM = Review period, in months
DOS = Number of days item was out of stock during the review period
Sample Form 8-2. Average Monthly Consumption
ACT or RDT

Consumption Data for the Review
Period CT

Average Monthly Consumption
CA = CT ÷ [RM – (DOS ÷ 30.5)]

Method 2: If the days out of stock cannot be obtained, use the following alternative method (formula 2
in box 8-3), which is simpler but less precise.
CA = CT ÷ (RM – MOS)
Where
CA = Adjusted consumption, adjusted for stock-outs
CT = Total consumption during the review period
RM = Review period in months
MOS = Estimated number of months an item was out of stock during the review period
This method uses the estimated number of months out of stock for adjusting consumption, thereby
omitting the step of converting days to months.
For both of the above methods, if the data was aggregated when it arrived, convert it back to the
original form by multiplying by the number of months (formula 6 in box 8-3).
section 8

Cr = CP × RP
Where
Cr = Projected consumption in a review period
CP = Projected average monthly consumption
RP = Review period (months, quarterly, annually)
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Method 3: Alternatively, if an average monthly consumption is not being used, each month’s or
quarter’s data must be adjusted for stock-outs (formula 4).
CR = [(RP + TOS) × CT] ÷ RP
Where
CR = Adjusted consumption in a review period (monthly, quarterly, annual)
RP = Review period (months, quarter or annual)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use
months out of stock)
CT = Total consumption during the review period
Box 8-6. Example: Average Monthly Consumption
ACT

Consumption Data
for Review Period (CT)

Average Monthly Consumption
CA = CT ÷ [RM – (DOS ÷ 30.5)]

AL 1 × 6 tabs

60,625

60,625 ÷ [9 – (15 ÷ 30.5)] = 7,123

AL 2 × 6 tabs

45,350

45,350 ÷ [9 – (15 ÷ 30.5)] = 5,329

AL 3 × 6 tabs

28,835

28,835 ÷ [9 – (15 ÷ 30.5)] = 3,388

AL 4 × 6 tabs

112,049

112,049 ÷ [9 – (15 ÷ 30.5)] = 13,167

5. Calculate the Projected Average Monthly Consumption for Expected Changes
in Consumption Pattern
Data: Adjusted consumption (step 3), data on policy changes
Assumption: Expected changes in consumption pattern (e.g., consumption will increase by 5
percent) and completeness of reporting (Making Assumptions for Forecasting of ACTs and RDTs in
section 4)
If use is expected to increase by 5 percent in the coming year, the adjusted consumption in a review
period should be adjusted by 5 percent.
Use formula 3 or 5 (box 8-3) to calculate the projected average monthly consumption:
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CP = CA + (CA × AU)
or
Cr = CR + (CR × AU)
Where
CP = Projected average monthly consumption
CA = Average monthly consumption, adjusted for stock outs
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
Cr = Projected consumption in a review period
AU = Use adjustment
Multiply the adjusted consumption CA or CR with the adjustment factor AU to obtain the absolute
increase in consumption or adjustment quantity. The projected consumption CP is the sum of CA or CR
and the adjustment quantity (see sample form 8-3 and column g in master table 8-1).
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Sample Form 8-3. Projected Average Monthly Consumption

Product

Average Monthly
Consumption
CA or CR

Use Adjustment
AU

Adjustment
Quantity
= CA or CR × AU

Projected
Consumption
CP = CA or CR + C

Box 8-7. Example: Projected Average Monthly Consumption Using Formula 3

Product

Average Monthly
Consumption or
Consumption in
review period
CA or CR

Use
Adjustment
AU

Adjustment Quantity
CA or CR × AU

Projected Average
Monthly Consumption
CP = CA or CR +
Adjustment Quantity

1 × 6 tabs

7,125

3%

7,125 + (7,125 × 0.03)

7,339

2 × 6 tabs

330

3%

5,330 + (5,330 × 0.03)

5,490

3 × 6 tabs

3,389

3%

3,389 + (3,389 × 0.03)

3,491

4 × 6 tabs

13,170

3%

13,170 + (13,170 × 0.03)

13,565

6. Compile Decentralized Forecasts (If Applicable)
Use sample form 8-4 for the compilation.
Sample Form 8-4. Compile Decentralized Forecasts
Facility Name

Projected Consumption

Hospitals

XX

Health centers

YY

Total

XX + YY

7. Calculate Projected Total Consumption in the Review Period
Using formula 6 in box 8-3, calculate the projected total consumption in the review period by
multiplying the projected average monthly consumption (CP) by the review period.
Cr = CP × RP
Where
CP = Projected average monthly consumption
Cr = Projected consumption in a review period
RP = Review period (months, quarter, annually)
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See column h in table 8-1.
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Box 8-8. Example: Projected Total Consumption in the Review Period
Calculate the projected total consumption in the review period by multiplying CP by the review period
(9 months)
Pack Type

Projected Average Monthly
Consumption CP

Projected Total Consumption
in the Review Period

1 × 6 tabs

7,339

66,051

2 × 6 tabs

5,490

49,410

3 × 6 tabs

3,491

31,419

4 × 6 tabs

13,565

122,085

For RDTs—
Assume 50 percent of cases were diagnosed by using RDTs.
Projected consumption of RDTs in the review period is 268,965/2 = 134,483

8. Convert to Packs
Data: Projected consumption (from step 4 or 5), pack size
Convert the quantities obtained in the calculation above to the number of packs by dividing the
number of BUs by the pack size. ACTs are already quantified in pack size; however, you may need to
round the quantity up to the dispenser pack (e.g., 30 treatments for AL). In the same way, RDTs will
need to be rounded up to the number of boxes of tests.
See column i in master table 8-1.
This step is carried out under supply planning in some countries (sample form 8-5).
Sample Form 8-5. Projected Quantity Needed in Packs
Medicine or Test

Projected Consumption
in BU

Treatments, Tests or
Packs

Number of Packs
Needed

Box 8-9. Example: Projected Quantity Needed in Packs
Coartem is packed into dispensers containing 30 treatments each. The table below shows the
quantities required.
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Product

Projected Consumption
(BUs)

Packs (Minimum
Quantity to Order:
Dispenser size)

Number of Packs Needed

AL 1 × 6 tabs

66,051

30

66,051÷ 30 = 2,202

AL 2 × 6 tabs

49,410

30

49,410÷ 30 = 1,647

AL 3 × 6 tabs

31,419

30

31,419÷ 30 = 1,048

AL 4 × 6 tabs

122,085

30

122,085÷ 30 = 4,070

RDT

134,483

25

134,483÷ 25 = 5,380

9. Compare Different Forecasts
The final step is to check these estimates with any consumption data, if available. See Section 6.
Interpreting Results on page 49.
Data can alternatively be calculated in the master table (table 8-1).
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20/120

20/120

20/120

AL

AL

AL

Test

Pack (4 × 6)

Pack (3 × 6)

Pack (2 × 6)

Pack (1 × 6)

BU

c

112,049

28,835

45,350
15

15

15

15

Days out of
Stock DOS

Total
Consumption in
Period (BU)
CT
60,625

e

d

Note: A blank table for entering data is available in annex F.

RDT

20/120

Strength

Medicine

AL

b

a

f

13,167

3,388

5,329

7,123

Adjusted
Average Monthly
Consumption (BU)
CA

Table 8-1. Calculations Using the Consumption-Based Method: Master Table
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13,565

3,491

5,490

7,339

Projected
Average Monthly
Consumption (BU)
CP

g

122,085 ÷ 30 = 4,070
134,483 ÷ 25 = 5,380

134,483

31,419 ÷ 30 = 1,048

49,410 ÷ 30 = 1,647

66,051 ÷ 30 = 2,202

Quantity Needed
(boxes )

i

122,085

31,419

49,410

66,051

Projected Total
Consumption in the
Review Period (BU)
Cr

h

Steps for Using the Proxy Consumption-Based Method for Forecasting
See page 39 for more details on using the proxy consumption-based method.
Box 8-10. Example: Scenario Using the Proxy Consumption Method
The recommended first-line treatment for uncomplicated malaria in a hypothetical country X1 is AS/AQ,
available as a co-formulated tablet. Consumption data from country X1 is not available. However, data
from a nearby “standard” country that matches the epidemiological profile of country X1 is available. The
table below presents the available data for use in the calculations. The requested forecast is for 9 months
(January-September 2013).
Available Data from Hypothetical Standard Country X1
Parameter
Consumption period
Average number of days per month
Number of days out of stock
Procurement period in months
Expected growth and future change in consumption

Value
9
30.5
15
9
5%

1. Select the Standard System for Comparison and Extrapolation
Data: Geography, climate, patient population, morbidity patterns including complete and
accurate records of treatment episodes, prescribing practices, treatment guidelines, EMLs, and
pharmaceutical supply status of standard and target supply system
Assumption: Projected consumption in the target system will be similar to past consumption in the
standard system
The standard facilities should, if feasible, closely resemble the region or country for which the estimate
is made in terms of geography, climate, patient population, morbidity patterns, prescribing practices,
treatment guidelines, EMLs, and pharmaceutical supply status.
Identify the standard facilities, that is, a sample of facilities that are representative of their levels
of facility for representative workload, acceptable medicine supply, rational prescription, and
consumption (sample form 8-6).
Sample Form 8-6. Examples of Standard Facilities
Type of Facility

Number of Facilities

Hospital
Health center

section 8

Dispensary or health post

Box 8-11. Example of Standard Facilities from Standard System in Country X
Type of Facility

Number of Facilities

Hospital

6

Health center

24

Dispensary or health post

36
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2. Review Records from the Standard System for the Determined Review Period
Data: Procurement period, consumption data
Assumptions: Projected consumption in the target system will be similar to past consumption
in the standard system. Assumptions on future projections and the factors that may change the
demand will be the same in both systems.
Enter existing consumption data for ACT and RDT products in the standard facilities, and use this
information to forecast future needs (sample form 8-7). The types of data needed are identical to those
needed for the previous method; however, these data are obtained for each standard facility instead of
the national level.
Sample Form 8-7. Consumption for ACTs and RDTs
Consumption
Product

Pack Type/
Size

Hospital

Health Center

Dispensary or
Health Post

For each product on the list, enter the following in sample form 8-7 or in column e in master table 8-2—
■■ The strength, unit, and pack size for each ACT dosage unit and each RDT
■■ The total quantity used during the review period, in BUs, for each weight-specific pack of ACTs
and RDTs at each level
■■ The number of days in the review period that the product was out of stock (if the number of days
out of stock cannot be determined with accuracy, the estimated number of months out of stock
during the period can be entered)
Box 8-12. Example: Consumption for ACTs and RDTs
Consumption
Product
AS/AQ 1-6 years

Pack
Type/ Size

Hospital

Health Center

Dispensary or
Health Post

1

50,000

44,000

20,000

3. Calculate the Adjusted Consumption in a Review Period (Adjusted for Stock Outs)

CA = CT ÷ (RM – MOS)
Where
CA = Average monthly consumption, adjusted for stock-outs
CT = Total consumption during the review period
RM = Review period in months
MOS = Estimated number of months item was out of stock during the review period or DOS ÷ 30.5
Multiply the average adjusted monthly consumption (CA) by the number of months in the review
period to obtain the adjusted consumption (CR) in a review period (monthly, quarterly, annually).
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The simple approach is to divide total consumption by the number of months reviewed. If stock-outs
occurred during that period, the average must be adjusted to include the consumption that would have
occurred if stock had been available (formula 2 in box 8-3).

Alternatively, if an average monthly consumption is not being used, each month’s or quarter’s data must
be adjusted for stock-outs using this formula:
CR = [(RP + TOS) × CT] ÷ RP
Where
CR = Adjusted consumption in a review period (monthly, quarterly, annually)
CT = Total consumption during the review period
RP = Review period (months, quarter, annually)
TOS =	Time out of stock (if the review period is in days, use days out of stock; if in months, use
months out of stock)

4. Calculate the Projected Average Monthly Consumption for Expected Changes in
Consumption Pattern
Follow step 4 in the previous section on consumption to obtain the projected average monthly
consumption adjusted for stock-outs and future changes in consumption (column h in master table 8-2).

5. Obtain the Total Projected Average Monthly Consumption
Multiply the projected average monthly consumption with the number of facilities of each type to
obtain the total projected average monthly consumption (column j in master table 8-2).

6. Obtain the Total Projected Consumption in the Review Period
Multiply the total projected average monthly consumption by the number of months in the review
period to obtain the total projected consumption in the review period (column k in master table 8-2).

7. Obtain the Total National Projected Consumption in a Review Period
Obtain this by adding up the projected consumption in a review period for each type of health facility
(column l in master table 8-2).

8. Obtain Rate of Consumption per 1,000 Treatment Episodes
The projected consumption for the review period should be converted to standard quantities per 1,000
treatment episodes. This conversion is made by determining the number of treatment episodes of
malaria treated in facilities and dividing the projected consumption in a review period by the number
of episodes in the review period.
Sample Form 8-8. Rate of Consumption
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Type of Product

Projected Consumption
in a Review Period CP

Number of Malaria
Treatment Episodes in
Standard System ES

Rate of Consumption
per 1,000 Treatment
Episodes
(CS = (CP/E)/1,000)

ACT (1 × 6)
ACT
RDT

Box 8-13. Example: Rate of Consumption

Type of Product
AS/AQ (1-6 years)
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National Projected
Consumption in a
Review Period CP

Number of Malaria
Treatment Episodes in
Standard System ES

Rate of Consumption
per 1,000 Treatment
Episodes
(CS = [CP/E]/1,000)

3,842,775

3,000,000

1.28
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9. Obtain the Projected Amounts of Products Needed in the Target System
Multiply the consumption rate per 1,000 episodes by the estimated thousands of episodes in the
standard area with the number of treatment episodes in the target area to obtain the projected amounts
of products needed in the target system.
Sample Form 8-9. Projected Amounts of Products Needed

Type of Product

Rate of Consumption
per 1,000 Treatment
Episodes (CS)

Number of Malaria
Treatment Episodes in
Target System ET

Projected Consumption
(Quantity Required)
in Target System
CTarget = CS * ET * 1,000

ACT (1 × 6)
ACT
RDT

Box 8-14. Example: Projected Amounts of Products Needed

Type of Product
ACT (1 × 6)

Rate of Consumption
per 1,000 Treatment
Episodes (CS)

Number of Malaria
Treatment Episodes in
Target System ET

Projected Consumption
(Quantity Required)
in Target System
CTarget = CS * ET * 1,000

1.28

4,000,000

5,120,000

Follow steps 7 and 8 in Steps for Using National-Level Consumption Data for Forecasting at the
beginning of this section to obtain the projected number of packs needed.
Data can be calculated in the master table (table 8-2).
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AS/AQ

AS/AQ

AS/AQ

Referral

Health center

Health post

1×6

1×6

1×6

Pack
Size

c

Pack

Pack

Pack

BU

d

20,000

44,000

50,000

Total
Consumption in
Period (BU) CT

e

20

30

34

Days Out of
Stock DOS

f

1×6

Pack
Size

3,842,775

3,000,000

Number of Malaria
Treatment Episodes in
Standard System ES

Total National Average
Consumption in the
Review Period*
CP

Note: A blank table for entering data is available in annex F.

* Add consumption from referral, health center, and health post facilities for each product.

AS/AQ

Product

m

l

n

3,929

9,210

1.28

Rate of Consumption per
1,000 Treatment Episodes
(CS = [CP/E]/1,000)

3,742

8,771

10,747

Projected
Average Monthly
Utilization (BU)
CP

Adjusted
Average Monthly
Consumption
(BU) CA
10,235

h

g

Total Consumption for Target Facility Calculated from Standard Facility Data Above

Product

b

Type of
Standard
Facility

a

Data from Standard Facilities

Table 8-2. Calculations Using the Proxy Consumption Method: Master Table
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4,000,000

5,120,000

Projected Consumption
(Quantity Required) in
Target System
CTarget = CS * ET * 1,000

Number of Malaria
Treatment Episodes in
Target System
ET

1,273,140

1,989,315

p

141,460

221,035

580,320

Total Projected
Utilization in the
Review Period
(j*RP)

Total Projected
Average
Monthly
Utilization
64,480

k

j

o

36

24

6

Total Number
of Facilities of
Each Type

i

Steps for Using the Morbidity-Based Method for Forecasting
See page 42 for more details on using the morbidity-based method for forecasting.
Box 8-15. Summary of Data Needed for Morbidity-Based Forecasting
§§ List of ACTs and RDTs to be quantified (from malaria treatment guidelines)
§§ Standard and average medicine treatment regimen or the quantity of each RDT and ACT needed for

each episode of febrile illness or malaria (1 ACT treatment, 1 RDT test strip)

§§ Number of suspected malaria episodes likely to be tested using an RDT
§§ Number of reported malaria cases or treatment episodes
§§ Expected projected changes in consumption (potential losses or scale-up in use)
§§ Reporting rates

Box 8-16 lists the formulas needed for morbidity-based calculations.
Box 8-16. Formulas for Morbidity-Based Calculations
Formula
Number

QE
ET
QT
PT
QA
AU

=
=
=
=
=
=

Objective of Formula

Calculations

1

Quantity required in BUs before adjustments

QT = ET × QE × PT

2

Total quantity required after adjustments

QA = QT + (QT × AU)

Quantity of each medicine needed for each treatment episode
Number of expected treatment episodes
Quantity required in BUs, before adjustment for programmatic changes and uncertainties
Percentage of cases expected to be treated
Quantity required in BUs, after adjustment for programmatic changes and uncertainties
Use adjustment (for programmatic changes and uncertainties)
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Box 8-17. Example: Scenario Using the Morbidity Method
The following are excerpts from the STGs for malaria for hypothetical country X2. The recommended
first-line treatment for uncomplicated malaria in country X2 is AS/AQ, which is currently available as a
fixed-dose combination tablet. This tablet is administered as a three-dose regimen given over three days
(see below).
Dosing Schedule for AS/AQ*
Body Weight/Age

Number of Tablets

Pack Type

≥4.5 kg to <9 kg (2–11-month old infant)

3

3 × 25 tabs

≥9 kg to <18 kg (1–5 year old child)

3

3 × 25 tabs

≥18 kg to <36 kg (6–13 year old child)

3

3 × 25 tabs

≥36 kg (14 and older; adult)

6

6 × 25 tabs

*Brand specific

Data for Calculations
Total population

3,500,000

Population distribution by age group—
<1 years
<5 years
6–13 years
>14 years

4% of under five population
21%
28%
51%

Estimated number of malaria episodes
Children <5 years
Children >5 years

2 episodes per year
1 episode per year

Expected annual rate of population increase

2.1%

Adjustments for program change, transmission,
emergencies

10%

Percentage use of facilities

65%

Percentage treated by regimen

85%

Planning
Box 8-18 provides a checklist for using the morbidity method.
Box 8-18. Checklist for Planning for the Morbidity-Based Method
§§ When was the last DHS?
§§ What is the target population for the quantification (public, private, or Mission)?
§§ Is there a breakdown of population by age group?
§§ From where are estimates on disease burden obtained?

section 8

§§ Are national estimates available? If not, are district-level estimates available? If not, are data available

from a sample of health facilities?

§§ Are the data accurate?
§§ Is there a breakdown by age of disease burden? What are the age groups?
§§ What is the evidence of adherence to the national treatment protocol?
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1. Establish Standard or Average Treatment Regimens for ACTs
Data: Country malaria treatment guidelines (actual and ideal)
The following information must be compiled, as appropriate—
■■ The name of each ACT and strength with separate treatments listed for each age and weight
level, as appropriate
■■ The number of BUs for each age and weight band (for ACTs, the basic units are one pack)

2. Calculate the Number of Fever Episodes to Determine the RDT Needs
Data: Number of suspected malaria cases (i.e., fever with other malaria-like symptoms); the total
number of cases tested by microscopy and RDTs; the number of positive (i.e., tested and confirmed
malaria) cases; the number of negative (i.e., tested and confirmed not malaria) cases; information
on scale-up plans or targets; completeness of reporting
Assumption: Percentage of patients presenting with fever that will be tested with an RDT according
to the treatment guidelines and scale-up plans
Enter the available data in the columns. To calculate the number of fever episodes that will be
diagnosed using RDTs, (not tested: NT) subtract CC from TM (sample form 8-10).
Sample Form 8-10. Number of Fever Episodes Diagnosed with RDTs

Test

Suspected
Malaria Cases
CS

Number Tested Number Tested
by RDT
by Microscopy
TR
TM

Confirmed
Cases
(RDTs and
Microscopy)
CC

Number not
Tested
NT

Note: “Not tested” equals reported malaria cases minus confirmed malaria cases (by microscopy and RDT).

Develop a decision tree (see figure 5-2 page 44).

3. Calculate the Expected Number of Treatment Episodes for Each Standard Course
of Treatment for ACTs
Data: Malaria treatment episodes or cases, reporting rate
Assumptions: Fevers (a proxy for malaria), public sector utilization rate, proportion of cases
diagnosed using RDTs, proportion of cases treated with ACTs
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A treatment episode is a contact with a malaria patient for which the standard course of treatment is
required. The treatment episodes are calculated by using one of the options in master table 8-2.
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Table 8-3. Number of Treatment Episodes
Option

Method

Example

1

Using data on the number of cases of malaria
or febrile illness at the relevant level of care

Number of malaria patients as reported at the
central level or a sample of health facilities

2

Using data on the number of uncomplicated
malaria or incidence in the population

If the incidence of malaria in a population is
N ÷ 1,000, then the number of treatment
episodes is N × population at risk of malaria
× 1,000

3

Using data on outpatient attendances

If the number of outpatient attendance is M,
and P% of them are due to malaria or fever, then
the number of treatment episodes is M × P%

4

Using data on the total population

If L% of the population presents to health
facilities with uncomplicated malaria, then the
estimated number of treatment episodes is
L% × total population

4. Calculate the Number of Treatment Episodes for Each Standard Course of ACT
by Age/Weight Group
Data/Assumption: Malaria episodes by age group
If the treatment episodes from step 3 are not stratified by age, then the use of one of the following
options is proposed:
■■ Demographic statistics
■■ A sample survey
■■ A prospective study
■■ Data from a country that has a similar epidemiological profile by age group or proxy data from
published literature
Box 8-19. Example of Population Estimates
Using population data for country X2, calculate population estimates by age group as shown.*
Population by Age Group
Age Group

Calculation (proxy data)

Population

2–11 months

0.04 × (0.21 × 3,500,000)

29,400

1–5 years

[0.21 × 3,500,000] – [0.04 × (0.21 × 3,500,000)]

705,600

6–13 years

3,500,000 × 0.28

980,000

14 years and older

3,500,000 × 0.51

1,785,000

Calculate number of treatment episodes by age group as shown.
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Treatment Episodes by Age Group
Age Group

Population

Calculation for
Number of Cases

Number of Cases
in the Past Year

2–11 months

29,400

29,400 × 2

58,800

1–5 years

705,600

705,600 × 2

1,411,200

6–13 years

980,000

980,000 × 1

980,000

14 years and older

1,785,000

1,785,000 × 1

1,785,000

Alternatively, enter the data in columns d and e in the master table 8-4.
*Dosing schedule is for a specific brand of AS/AQ.
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5. Calculate the Quantity of Each ACT Product Needed for the Forecast Period
Data: Treatment episodes or cases
Assumption: Proportion of cases expected to be diagnosed or treated
Use sample forms 8-11 and 8-12 to guide your calculations.
Sample Form 8-11. Quantities of RDTs Needed
Suspected
Malaria
Cases
CS

Test

Number
Tested by
RDT
TR

Number
Tested by
Microscopy
TM

Confirmed
Cases
(RDTs and
Microscopy)
CC

Number
not
Tested
NT

Total RDT
Reporting
Quantity
Rate
Needed (BU)
RR
(NT + TR)/RR

The total requirements for RDTs are derived from adding together NT + TR. These requirements need
to be adjusted by reporting rates RR.
RDT requirements = (NT + TR)/RR
Sample Form 8-12. Quantity of ACTs per Treatment Episode

Age
Group

BU per
Dose
DCU

Number of
Doses per
Day
ND

Treatment
in Days
LD

Quantity
per
Treatment
Episode
QE

Number of
Episodes
ET

Cases
Treated
with
Regimen
(%)
PT

Total
Quantity
Needed
(BU)
QT

The number of treatment episodes from step 4 is multiplied by the quantity of each medicine needed
for a single treatment episode. This result is then multiplied by the percentage of cases that are expected
to be treated. The full formula is—
QT = ET × QE × PT
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Where
QT = Total quantity of each medicine needed in BUs per year (average treatment course)
ET = Number of treatment episodes per month
QE = Quantity of each medicine needed for a single treatment episode
PT = Percentage of cases expected to be treated by the regimen
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Box 8-20. Examples of Projected Number of Cases
With a 2.1 percent population increase, the projected number of cases is calculated as shown.
Age Group

Number of Cases
in the Past Year

Calculation for Projected
Number of Cases

Projected Number
of Cases

2–11 months

58,800

58,800 + (58,800 × 0.021)

60,035

1–5 years

1,411,200

1,411,200 + (1,411,200 × 0.021)

1,440,836

6–13 years

980,000

980,000 + (980,800 × 0.021)

1,000,580

14 years and older

1,785,000

1,785,000 + (1,785,000 × 0.021)

1,822,485

Alternatively, enter the data in columns f in master table 8-4
Age Group

Projected Number
of Cases

Calculation for Total BU

Total BU Required

2–11 months

78,263

78,263 × 1 × 0.85 × 0.65

43,241,

1–5 years

1,878,308

1,878,308 × 1 × 0.85 × 0.65

1,037,766

6–13 years

1,304,380

1,304,380 × 1 × 0.85 × 0.65

720,670

14 years and older

2,375,835

2,375,835 × 1 × 0.85 × 0.65

1,312,649

6. Adjust for Programmatic Changes

Data: Quantity required (from steps 2 and 5 above)
Assumptions: Programmatic changes and other uncertainties; reporting rate
Calculate the changes using formula 2 (box 8-16):
QA = QT + (QT × AU)
Where
QA = Total quantity required after adjustments (for programmatic changes and uncertainties)
QT = Quantity required in BUs, before adjustment for programmatic changes and uncertainties
AU = Use adjustment (for programmatic changes and uncertainties)
Multiply the quantity needed (QT) with the adjustment factor (AU) to obtain the quantity increase or
decrease in utilization to obtain the quantity required after adjustments in master table 8-4.
Sample Form 8-13. Total Quantity Required after Program Adjustments
Total Quantity
Needed (BU) QT

Use Adjustment
AU (%)

Adjustment
Quantity

Total Quantity
required QA

section 8

Age Group
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Box 8-21. Example of Program Adjustment
BU per
Episode

Projected
Cases

Cases Treated
with Regimen
(%)

Utilization
(%)

Losses and
program
growth

Total BU
Needed

0–11
months

1*3

60,035

85

65

10

36,487

1-5 years

1*3

1,440,836

85

65

10

875,669

6–13 years

1*3

1,000,580

85

65

10

608,103

≥ 14 years

2*3

1,822,485

85

65

10

1,107,616

Age Group

Alternatively, enter the data in columns g, h, i, and j in master table 8-4

7. Convert to Packs
Convert the quantities obtained in the calculation above to number of packs by dividing the number of
BUs by the pack size.
Box 8-22. Example of Projected Quantity Needed in Packs
Projected
Consumption in BU

Packs
(Minimum Quantity to
Order: Dispenser Size)

Number of Packs Needed

AS/AQ (2-11 months)

36,487

25

36,487 ÷ 25 = 1,460

AS/AQ (1-5 years)

875,669

25

875,669 ÷ 25 = 35,027

AS/AQ (6-13 years)

608,103

25

608,103 ÷ 25 = 24,325

AS/AQ (> 14 years)

1,107,616

25

1,107,616 ÷ 25 = 44,305

Product

8. Compare Forecasts
The last step in the process is to check these estimates with any consumption data, if available. See
Section 6. Interpreting Results on page 49.
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0–11 months

1-5 years

6–13 years

≥ 14 years

Product

AS/AQ

AS/AQ

AS/AQ

AS/AQ

b

Age/Weight
Group

a

2*3

1*3

1*3

1*3

BU per
Episode

c

1,785,000

98,000

705,600

29,400

Population

d

1,785,000

98,000

1,411,200

58,800

Number of
Cases

e

f

1,822,485

1,000,580

1,440,836

60,035

Projected
Cases

Table 8-4. Calculations Using the Morbidity-Based Method: Master Table
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85

85

85

85

Cases
Treated with
Regimen (%)

g

65

65

65

65

Utilization
(%)

h

10

10

10

10

Program
Growth and
Losses (%)

1,107,616

608,103

875,669

36,487

Total BU
Needed

i

1,107,616 ÷ 25 = 44,305

608,103 ÷ 25 = 24,325

875,669 ÷ 25 = 35,027

36,487 ÷ 25 = 1,460

Minimum Order
(Dispensers)

j

Supply Planning
See Section 7. Supply Planning on page 51 for more details.
The steps required for supply planning are the same irrespective of the method of forecasting that is
used. (See box 8-23 for a preliminary checklist and box 8-24 for the formulas needed.)
Box 8-23. Checklist for Supply Planning
Procurement Arrangements
1. Who does procurement for the Ministry of Health?
2. Is there a procurement committee?
3. If yes, what is the interaction between the procurement and quantification committees?
4. Is a procurement agency used?
Costing of Medicines
5. Who supplies the medicines procured?
6. What list is used to cost for medicines?
Storage and Distribution of Antimalarial Medicines
7. What is the storage capacity at the central, provincial, and district levels?
8. What is the breakdown of the number of health facilities by type?
9. How is distribution carried out? Push system? Pull system?

Box 8-24. Formulas for Supply Planning Calculations
Formula
Number

Objective of Formula

Calculations

1

Basic safety stock requirements (in months)*

SS = CP × LT
SS = C × LT
SS = 1/2 × RP

2

Minimum stock level (in months)

SMIN = LT + SS

3

Maximum stock level (in months)

SMAX = SMIN + PP

4

Quantity required

Q1 = SMAX × C

5

Quantity to order

QO = Q1 - (SOH + SOO)
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SS = Quantity needed for safety stock*
QA =	Total quantity of each medicine needed after adjustments, in BUs (average treatment course;
product of morbidity-based forecast)
LT = Average lead time (for projected supplier or worst case), in months
SMIN = Minimum stock level, in months
SMAX = Maximum stock level, in months
Q1 = Quantity required, in BUs
QO = Quantity to order, in BUs
PP = Procurement period (number of months to be covered by order)
SOH = Stock on hand, in BUs
SOO = Stock on order, in BUs
Cr = Projected consumption in a review period (product of consumption-based forecast)
CP = Projected average monthly consumption or QA/RP or Cr/RP
C
= Consumption during a particular month (having taken seasonality into account)
* The amount of SS required is usually a policy decision obtained after reaching consensus among the stakeholders. Any of the
formulae listed can be used to calculate SS; the second formula is more accurate than the first.
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1. Organize and Analyze the Data
Box 8-25 indicates the data needed for supply planning and sample form 8-14 provides a way to
organize the data.
Box 8-25. Summary of Data Needed for Supply Planning
§§
§§
§§
§§
§§
§§
§§
§§
§§

Procurement period
All shipments on order by supplier with the expected arrival dates
All planned shipments with the expected arrival dates
Supplier lead times
Procurement lead times
Stocks on hand
Potential losses
Minimum and maximum stock levels
Pricing data

Sample Form 8-14. Supply Planning Data

Medicine
or Test

Stock on Supplier
Projected
Stock
Lead Time
Consumption on Hand Order
(SOO)
(LT)
or Needs
(SOH)

Procurement
Period (PP)

SO
Expected
Arrival
Date

Planned
Shipments
by
Supplier

2. Enter Data on Projected Monthly Consumption
Data: Monthly consumption of ACTs and RDTs
Assumptions: Seasonality of malaria; proportion of cases expected to be diagnosed or treated
Start with the product Cr from the forecasting exercise. The projected monthly consumption (CP) or
needs are determined during the forecasting process. If the product of the forecasting exercise was an
annual projected consumption of each ACT and RDT, these data will need to be divided into months
to take seasonality into account. If the forecasting exercise produced a monthly forecast, these data
should be used as is.

3. Establish Minimum and Maximum Stock Levels

section 8

These levels are part of the system design and should have been established as part of the inventory
control system. (Use sample form 8-15.)
The minimum stock level (SMIN) or reorder level determines when the order should be placed. The
first step is to calculate the safety stock (SS25), a product of projected average monthly consumption or
needs and lead time (sample form 8-15).
The SMIN level is set by adding the lead time to the safety stock (see formula 2 in box 8-24)—
SMIN = LT + SS
Where
SMIN = Minimum stock level, in months
LT = Lead time (total)
SS = Safety stock (driven by uncertainty in demand)
 Safety stock may be built into the minimum stock level or an additional buffer stock may be assigned to avoid stock-outs, which may
be caused by variations in consumption, procurement lead times, or both.

25
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Sample Form 8-15. Minimum and Maximum Stock Levels
Medicine
or Test

Projected
Consumption
or Needs

Procurement
Period
(PP)

Supplier
Lead Time
(LT)

Safety
Stock
(SS)

Minimum
Stock Level
(SMIN)

Maximum
Stock Level
(SMAX)

The maximum (SMAX) stock level is often used in scheduled purchasing with set order intervals.
It is calculated by adding SMIN to PP (see formula 3 in box 8-24)—
SMAX = SMIN + PP
Where
SMAX = Maximum stock level, in months
SMIN = Minimum stock level, in months
PP = Procurement period, in months

4. Determine Quantity Required (Taking Maximum and Minimum Stock Levels
into Account)
Use formula 4 (box 8-24) to calculate the quantity required and table 8-5 to enter the information—
Q1 = SMAX × C
Where
Q1 = Quantity required, in BUs
SMAX = Maximum stock level, in months
C = Projected consumption for the month

5. Determine Quantity to Order (Taking the Existing Pipeline into Account)
Obtain the quantity of stock (Q1, in packs), taking minimum and maximum stock levels into account
and deduct the stock on hand (SOH) and the quantity on order (SOO; formula 5 in box 8-24). In addition,
any products that expire before being used will also need to be subtracted.
When stock levels reach the established minimum, an order will need to be placed.
QO = Q1 - (SOH + SOO)
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Where
QO = Quantity to order, in BUs
Q1 =	Quantity required after taking minimum and maximum stock levels and seasonality into
account
SOH = Stock in inventory, in BUs
SOO = Stock on order, in BUs

6. Determine When to Place the Order, Depending on Supplier Lead Time
The procurement order quantity should be sufficient to last until the next procurement cycle is
completed. Use master table 8-5 to help you outline an ordering plan.
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January
February
March
April
May
June
July
August
September
October
November
December

Month

Quantity Required
(Q1)
Supplier(s)

Stock on Hand (SOH)

Quantity to Order
QO = Q1 - (SOH + SOO)

Projected Consumption (C)

Quantity to Order

January
February
March
April
May
June
July
August
September
October
November
December

Month

Quantity to Order

Sample Form 8-16. Supply Planning Matrix

section 8

Supplier Lead Time

Stock on Order (SO)

Order Placed (Date)

Quantity Required
Q1 = C × SMAX

Ending
Balance

Minimum stock level: 

Maximum stock level: 

Shipment Expected
Date

Months of Stock
MOS = (SOH + SOO) ÷ C

7. Estimate Costs for Each ACT and RDT and Total Cost
Multiply the price column by the estimated QO from sample form 8-17 to obtain the total procurement
value for each medicine (not the last purchase price). Add this product to the other costs to get the
total costs (sample form 8-17).
Sample Form 8-17. Estimate Costs for Each Medicine or Test and the Total Cost

Distribution

Storage

Security

Estimated
Procurement
Cost

Transport

BU Price
(USD)

Taxes and
Tariffs

Quantity
to Order
QO

Customs
Clearance

Medicine
or Test

Freight,
Insurance

Other Costs

Total
Costs

The cost components outlined in other costs above can be estimated from past procurements or
extrapolated from other countries.

8. Compare Total Costs with Budget and Make Adjustments or Mobilize
Additional Resources
If the total expected procurement cost exceeds the available budget, choices are limited—either obtain
more funds or reduce the number or quantities, or both, for the medicines ordered (sample form 8-18).
Sample Form 8-18. Adjusted Forecast and Budget
Medicine
or Test

Total Cost

Budget

Adjustment
Needed

Methodology
for Making
Adjustment

Adjusted
Forecast

Budget

9. Validate the Supply Plan
Validate the supply plan with stakeholders, and refine it as needed, taking into account sources of funds
for the quantities needed to identify gaps or overlaps in resources.

10. Carry Out a Risk Assessment and Troubleshoot Problems

■■ Inaccurate forecasted quantities
■■ Delayed grant signature
■■ Delayed disbursements
■■ Long supplier lead time
■■ Delayed tender evaluation and award
■■ Delayed customs clearance
■■ Failed pre-shipment quality assessment
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Develop contingency plans to address vulnerabilities in the supply process. Some activities that may be
especially risk-inclined are—

Glossary
These definitions are from Management Sciences for Health and World Health Organization. 1997.
Managing Drug Supply, 2nd ed. Hartford, CT: Kumarian Press.
Term

Definition

Annual purchasing

Days or months out
of stock

An inventory control system in which pharmaceutical requirements are
determined and orders are placed once each year
A measure of the average amount of stock used (dispensed or distributed)
per month, adjusted for consumption that would have occurred during
stock-out periods
The smallest unit in which a medicine can be conveniently dispensed or
administered; used in quantification, reorder formulas, and comparison of
prices of different packs or test units; typical BUs are tablet or pre-pack (for
ACTs), single test (for RDTs)
The rate at which items are issued to clients or patients; also called demand
(which is, in strict terms, the rate of requests or orders); usually measured in
terms of units consumed within a specific period
Estimated number of days or months an item was out of stock during the
review period

Dose/dosage

A quantity of medicine prescribed to be taken at one time

Dosage regimen

A regulated course of treatment

Expiry date

The date appearing on a medicine product and established by the
manufacturer, beyond which the manufacturer will not guarantee the
potency, purity, uniformity, or bioavailability of the product
Estimating the quantity of malaria products required to meet customer
demand for a future period of time beyond the next purchase order. It
estimates the quantities of product that will actually be used during a
particular time frame. It is an essential part of quantification
The time interval needed to complete the procurement cycle. It begins at
the time the need for new stock is recognized and ends when that stock is
received and available for issue. It is comprised of various lead times (donor
lead times, procurement lead time, and county level distribution).
Calculated by dividing the months of unexpired stock on hand by the
average monthly consumption

Average monthly
consumption
Basic unit (BU)

Consumption

Forecasting

Lead time

Number of months
of stock on hand
Pack
Pipeline stock
Population-based
estimate
Pre-pack
President’s Malaria
Initiative (PMI)

88

Glossary

A package assembled by the manufacturer containing a specific number of
units of product
Stock that is in transit at various stages of the purchasing and distribution
cycles (same as the inventory position)
Prediction of future pharmaceutical requirements based on the
demographic composition of the population, disease patterns, and norms
for treatment
A package assembled by the manufacturer containing the exact number of
doses for a single treatment course for a particular age/weight group
The President’s Malaria Initiative (PMI) is a five-year, $1.2 billion expansion
of US Government resources launched in 2005 to scale up access to effective
malaria control interventions. The 2008 Lantos-Hyde Act authorized
expanding the PMI program for 2009-2013.

Term

Definition

Procurement

The process of acquiring supplies, including those obtained by purchase and
donation
The period of time between an order to a supplier and the next scheduled
order
Estimation of the quantities of specific medicines needed. Financial
requirements for purchasing are also calculated.

Procurement period
Quantification
Roll Back Malaria

Safety stock

Shelf life
Standard facility
Stock
Stock on hand
Stock on order
Total consumption
during review period

A WHO initiative (http://rbm.who.int/rbmmandate.html), the Roll Back
Malaria Partnership is the global framework for implementing coordinated
action against malaria by mobilizing resources and forging consensus
Buffer or minimum stock kept on hand to protect against stock-outs; if there
is no safety stock, stock-outs will occur when deliveries are delayed or when
there is an unexpected increase in demand; in theory, the safety stock is
separate from the working stock, but in practice, there is no distinction and
sometimes safety stock must be issued
The length of time a material may be stored without affecting its usability,
safety, purity, or potency
Typical facility that can be said to be representative of all facilities of that
type
The items stored in the warehouse, health facility, or health system
The quantity of an item available for dispensing or distribution, including
safety stock. It is also called working stock
Any stocks that have been ordered but have not yet arrived; these stocks
should be scheduled to arrive during the procurement period
A measure of how much has been used (dispensed or distributed) during a
specific defined period
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Annexes
Annex A. Software Tools and Programs for Quantification
Forecasting Tools
Quantimed
Quantimed is a software tool that supports the calculation of the estimated total cost of medicines,
medical supplies, laboratory supplies, and reagents needed to provide services for health programs. It
uses one of three primary quantification methods—past consumption, morbidity (including scaling-up
patterns), or proxy consumption—or any combination of these. With appropriate data, Quantimed can
be applied to determine needs for a single health facility, a national program, or a group of geographic
or administrative areas.

Excel® Spreadsheets
Excel spreadsheets can be developed and formatted to follow the steps for forecasting. An example
of Excel spreadsheets is given in this manual under the consumption-based and morbidity-based
methods.

Supply Planning and Pipeline Monitoring Tools
PipeLine® Software
The Pipeline Monitoring and Procurement Planning System (PipeLine), a software tool, designed to
help program managers monitor the status of their product pipelines and product procurement plans.
PipeLine provides information needed to initiate and follow up actions to ensure the regular and
consistent stock of products at the program or national level.
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Annex B. WHO Guidelines for Malaria and Standard Dosage
Schedules for ACTs
WHO Guidelines on the Management of Malaria
The two main objectives of an antimalarial treatment policy are to—
■■ Reduce morbidity and mortality by ensuring a rapid and complete cure of the infection (thereby
preventing the progression of uncomplicated malaria to severe, potentially fatal disease) and
prevent malaria-related anemia and the negative consequences during pregnancy
■■ Curtail the transmission of malaria by reducing the parasite reservoir of infection and infectivity

First-Line Therapy for P. falciparum
The World Health Organization (WHO) recommends the following combination therapies with an
artemisinin for the treatment of uncomplicated P. falciparum malaria—
■■ Artemether plus lumefantrine (AL)
■■ Artesunate (AS) plus amodiaquine (AQ); in areas where AQ efficacy is high
■■ AS plus sulfadoxine-pyrimethamine (SP); in areas where SP efficacy is high
■■ AS plus mefloquine
■■ Dihydroartemisinin plus piperaquine
FDCs are preferable to the loose individual medicines co-blistered or co-dispensed (WHO 2010a).
AL, AS plus AQ, and dihydroartemisinin plus piperaquine are available as fixed-dose combinations.
The choice of ACT in a country or region will be based on the level of resistance to the combination
in the target area as well as patient acceptability, which depends on the product tolerability as well as
formulation and pack. At the time of writing this document, AL and AS plus AQ are available as WHO
prequalified suppliers.
A single dose of primaquine is recommended in addition to ACT as an anti-gametocyte medicine in
treatment of P. falciparum malaria, particularly as a component of a pre-elimination or an elimination
program provided the risks for hemolysis in glucose-6-phosphate dehydrogenase (G6PD)-deficient
patients have been considered.

Second-Line Therapy for P. falciparum
Any of the ACTs known to be effective in the area of intended use, or—
■■ AS plus tetracycline or doxycycline or clindamycin; any of these combinations should be given
for 7 days
■■ Quinine plus tetracycline or doxycycline or clindamycin; any of these combinations should be
given for 7 days

First-Line Therapy for P. Vivax

annexes

P. vivax malaria should be treated with chloroquine where it is effective or an appropriate ACT, in areas
where P. vivax resistance to chloroquine has been documented. Both chloroquine and ACTs should
be combined with primaquine for 14 days in the treatment of P. vivax to prevent relapses, subject to
considering the risk of hemolysis in patients with G6PD-deficiency.
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Severe Malaria
Severe malaria should be treated with parenteral AS or quinine to be followed by a complete course
of an effective ACT as soon as the patient can take oral medications. The details of quantification are
discussed in Quantification of Severe Malaria Medicines (Shretta, 2008).

Diagnosis
In 2009, WHO changed this recommendation to prompt parasitological confirmation by microscopy
or RDTs for all patients with suspected malaria in all areas before any treatment is commenced.
Treatment solely on the basis of clinical suspicion should be considered only when a parasitological
diagnosis is not accessible.
RDTs are increasingly being used particularly in peripheral health facilities and in communities where
there are no microscopes. RDTs (sometimes called malaria rapid diagnostic devices), facilitate the
diagnosis of malaria by providing evidence about the presence of malaria-specific proteins (antigens)
in human blood. Although many different products are available on the market, some RDTs can detect
only one parasite (P. falciparum) whereas others detect multiple parasites (P. falciparum, P. vivax, P.
malariae, and P. ovale) in different combinations.

Products Used for the Diagnosis and Treatment of Malaria
The following products should be included in the quantification exercise—
■■ ACTs and other antimalarials according to the national level treatment protocols
■■ Medication for treatment of anemia (e.g., iron supplements)
■■ Antibiotics for the treatment of nonmalarial fevers, in accordance with the national policy and
the Integrated Management of Childhood Illness guidelines
■■ Intravenous glucose and other fluids
■■ Needles and syringes
■■ Cannulae and intravenous tubes
■■ Gloves and other items used for protection
■■ Diagnostic equipment: laboratory equipment and supplies (microscopes, slides, stains) and
RDTs.
Many of these products are used for diseases other than malaria (e.g., intravenous fluids, gloves,
needles, and syringes). Programs usually have data on consumption of these products, and these data
should be adjusted according to planned scale-up of the interventions.

AL Combination
This ACT is currently available only as co-formulated tablets containing 20 mg artemether and 120 mg
lumefantrine. The total recommended treatment is a six-dose regimen of AL 1.5/12 mg/kg twice daily
for three days.
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Table B-1. Dosing Schedule for AL
Number of Tablets Recommended at Approximate Timing of Dosinga
0 Hour

8 Hours

24 Hours

36 Hours

48 Hours

60 Hours

5–14 kg (<3 years)

1

1

1

1

1

1

15–24 kg (3–9 year)

2

2

2

2

2

2

25–34 kg (9–14 years)

3

3

3

3

3

3

>34 kg (>14 years)

4

4

4

4

4

4

Body Weight

a

 he regimen can be expressed more simply for ease of use at the program level as follows: the second dose on the first day should be given
T
anytime between 8 and 12 hours after the first dose. Dosage on the second and third days is twice a day (morning and evening).

Table B-2. Tablets per Dose by Body Weight
5 to <15 kg

1 tablet

15 to <25 kg

2 tablets

25 to <35 kg

3 tablets

35 kg and over

4 tablets

* A total of 6 doses are given over 3 days

AS/AQ Combination
This ACT is currently available as separate scored tablets containing 50 mg AS and 153 mg base AQ.
The total recommended treatment is 4 mg/kg AS and 10 mg base/kg AQ given once daily for three days.
Table B-3. Dosing Schedule for AS/AQ
Dose in mg (number of tablets)
AS
Age

AQ

Day 1

Day 2

Day 3

Day 1

Day 2

Day 3

5–11 months

25 (½)

25

25

76.5 (½)

76.5

76.5

1–6 years

50 (1)

50

50

153 (1)

153

153

7–13 years

100 (2)

100

100

306 (2)

306

306

>13 years

200 (4)

200

200

612 (4)

612

612

The FDC is available in three formulations: 67.5 mg of AQ and 25 mg AS; artesunate 50 mg AS and 135
mg AQ; and an adult formulation containing 270 mg AQ and 100 mg AS.
Table B-4. FDC AS/AQ Blister Packs by Weight Band
Weight (kg)

Tablet Strength

Pack size

4.5–9

AS 25 mg/AQ 67.5 mg

3 tablets

AS 50 mg/AQ 135 mg

3 tablets

AS 100 mg/AQ 270 mg

3 tablets

> 36

AS 100 mg/AQ 270 mg

6 tablets

annexes

9–18
18–36
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AS-SP Combination
This ACT is currently available as separate scored tablets containing 50 mg AS and tablets containing
500 mg sulfadoxine and 25 mg pyrimethamine. (A similar medicine with tablets containing 500
mg sulfalene and 25 mg pyrimethamine is considered equivalent to SP.) The total recommended
treatment is 4 mg/kg AS given once daily for three days and a single administration of SP 1.25/25 mg
base/kg on day 1.
Table B-5. Dosing Schedule for AS-SP
Dose in mg (number of tablets)
AS
Age

SP

Day 1

Day 2

Day 3

Day 1

Day 2

Day 3

5–11 months

25 (½)

25

25

250/12.5 (½)

—

—

1–6 years

50 (1)

50

50

500/25 (1)

—

—

7–13 years

100 (2)

100

100

1,000/50 (2)

—

—

>13 years

200 (4)

200

200

1,500/75 (3)

—

—

AS-Mefloquine Combination
This ACT is currently available as separate scored tablets containing 50 mg AS and 250 mg base
mefloquine. Co-formulated tablets are under development, but are not available at present. The total
recommended treatment is 4 mg/kg AS given once daily for three days and 25 mg base/kg mefloquine,
usually split over two or three days.
Table B-6. Dosing Schedule for AS-Mefloquine
Dose in mg (number of tablets)
AS
Age

Mefloquine

Day 1

Day 2

Day 3

Day 1

Day 2

Day 3

5–11 months

25 (½)

25

25

—

125 (½)

—

1–6 years

50 (1)

50

50

—

250 (1)

—

7–13 years

100 (2)

100

100

—

500 (2)

250 (1)

>13 years

200 (4)

200

200

—

1,000 (4)

500 (2)

To reduce acute vomiting and optimize absorption, the 25 mg/kg dose is usually split and given either
as 15 mg/kg (usually on the second day) followed by 10 mg/kg one day later, or as 8.3 mg/kg/day for
three days. (Future co-formulated products will contain this dose.)
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Malawi

Blantyre: 4 health centers

5-15
15

2,576 patients

58% of patients with a
negative RDT were treated
with an antimalarial

Review Criteria

Country

Specific geographic area(s)

Population group (e.g.,
children, adults)

Sample size (facilities or
people)

Results

Comments

Study 1
Chinkhumba et al. (2010)

49% of health workers
believed that a negative
RDT result excluded malaria
infection

Use of RDTs—38%
reduction in antimalarial
treatment

166,131 Low-level health
care facilities

NA

Low-level health care
facilities

Uganda

Study 2
Kyabayinze et al. (2010)

45.5% patients who tested
negative with an RDT
were still prescribed an
antimalarial

60 health facilities

<5
>5

NA

Ghana

Study 3
Chandler, Whitty, and
Ansah (2010)

Annex C. Published Studies Reporting Adherence to RDT Results
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9% of patients who
tested RDT negative were
prescribed an ACT

60 health facilities

>5

NA

Kenya

Study 4
Skarbinski et al. (2009)

Over-prescribing at baseline
was 54.8%; at 4 to 8 weeks,
it decreased to 16.1% and
16.4%, respectively.

11.5% negative RDTs
prescribed an antimalarial

595 patients; 6 public
dispensaries; 2,519 RDTs
performed

Children under 5 years old

NA

Tanzania

Study 5
Williams et al. (2008)

Kenya

NA

<5

174 health facilities

100% of RDT negative
patients and 35.7% of blood
slide negative patients
prescribed ACT

Country

Specific geographic area(s)

Population group (e.g.,
children, adults)

Sample size (facilities or
people)

Results

Comments

Study 6
Memusi (2010)

Review Criteria
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706 febrile patients

<5
>5

NA

Kenya

Study 8
Zurovac et al. (2008c)

At least one antimalarial
medicine was prescribed for
75.0% of children and for
61.3% of patients ≥5 years
with a negative test result

58.4% negative blood
§§ >5: AL prescribed for 9.7
smear tests; 35.5% with a
% negative test results and
negative RDT result were
10.9% without test
prescribed an antimalarial
§§ <5: 19.2% with negative
tests prescribed AL and
in facilities with AL in stock,
21.6% without tests
30.4% blood smear negative
and 26.7% RDT negative
prescribed AL

104 public facilities

NA

NA

Zambia

Study 7
Hamer et al. (2007)

47.6% of slide negative
patients treated for malaria

48 facilities

NA

NA

Uganda

Study 9
Nankabirwa et al. (2009)

79.3% malaria microscopy
negative patients received
antimalarial (mostly SP);
14.7% received quinine or
amodiaquine

NA

NA

NA

Kenya

Study 10
Zurovac et al. (2006)
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Arrange a 2-day National Quantification Exercise for the Working
Group

Update suppliers, prices, and other data in supply plan

Update status of any planned or ordered shipments in supply plan

Update stock status for quarter in supply plan

Working group examines the available data—for accuracy,
completeness, and applicability

Collect data from sites regarding consumption, stock on hand, losses,
and adjustments

Distribute, collect, and collate data collection forms

Train (or re-train) relevant staff in the applicable quantification
method(s) and in data collection, collation, and analysis

Designated members of the Working Group prepare lists and formats
of data needed for activity

Working group meets to develop a workplan with timelines and realistic
deadlines

Roles and responsibilities are defined and allocated for each
representing organization in the committee

The NMCP develops the list of medicines to be quantified, based on
standard treatment guidelines and national needs

The NMCP defines the objectives, coverage, and scope of the
quantification

Working group reviews the past quantification process and conducts a
situation analysis of quantification methods, procurement, supply, and
distribution of antimalarial medicines

Announcement for quantification process by the official(s) or office
that will manage the process

Establishment of annual cycle for national quantification activities

Activity

Annex D. Illustrative Quantification Timeline

annexes

Sept

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

June

July

Aug

Create supply plan

Input new forecast

Conduct major review of previous forecast; update and complete next
forecast

Organize data from past 12 months and verify assumptions made
previously

Adjust supply plan

Review and update quantification as required

Organize data from past six months and verify assumptions made
previously

Assess national stock status and take action as necessary

Establish tracking system for postquantification activities, including
procurement and funding rearrangements

Review the just-concluded quantification process, with
recommendations and plans to improve the process and resolve
problems encountered

Develop plans for communication of quantification results

Establish streams of funding/donor support for procurement

Update forecasted consumption with actual consumption for last
quarter in supply plan

Establish quantities of antimalarial medicines as outputs of the exercise

Review quantities; adjust estimated quantities as needed

Calculate quantities of antimalarial medicines needed using
appropriate methods for quantification

Activity

annexes
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Sept

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

June

July

Aug

Annex E. Checklists for Planning for the Quantification Exercise
Checklists on Data
Consumption Method of Quantification
1. Are data available on past consumption?
2. How accurate and complete (give a percentage, if possible) are the data?

Morbidity Method of Quantification
3. When was the last Demographic and Health Survey (DHS)?
4. What is the target population for the quantification (public, private, or Mission)?
5. Is there a breakdown of target population by age group?
6. From where are estimates on disease burden obtained?
7.	Are national estimates available? If not, are district-level estimates available? If not, are data available
from a sample of health facilities?
8. Are the data accurate?
9. Is there a breakdown by age of disease burden? What are the age groups?
10. What is the evidence of adherence to the national treatment protocol by providers?

Checklist on Costing of Medicines
11. Who supplies the medicines procured?
12. What list is used to cost for medicines?

Checklist on Storage and Distribution of Antimalarial Medicines
13. What is the storage capacity at the central, intermediary (provincial, district, state, region) levels?*
14. What is the breakdown of the number of health facilities by type?
15. How is distribution carried out? Push system? Pull system?

Other relevant information
■
■
■
■

Who does procurement for the Ministry of Health?
Is there a procurement committee?
If yes, what is the interaction between the procurement and quantification committees?
Is a procurement agency used?

annexes

* Limited storage availability could influence the supply plan.
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Medicine

Strength

BU

Pack
Size

Total
Consumption
in Period (BU)
Days
out of
Stock

Table F-1. Calculation Using the Consumption-Based Method
Adjusted
Average Monthly
Consumption (BU)
CA = CT ÷ [RM – (DOS
÷ 30.5)]
Projected Average
Monthly Utilization
(BU)
CP = CA + (CA × AU)

Annex F. Blank Tables for Performing Consumption and Morbidity Forecasting
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Stock
on Hand
(BU)
Stock on
Order
(BU)

Safety
Stock
Level
(BU)

Projected
Consumption in a
Review Period
C = CP × RP
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a

Product

Strength

BU

Pack Size

Add consumption from each type of facility for each type of medicine.

Product

Total National
Average
Monthly
Consumptiona
Stock on
Hand (BU)

Adjusted
Order
Quantity for
Losses (10%)

Projected
Average Monthly
Utilization (BU)

Suggested
Quantity to
Order (BU)

Adjusted
Average Monthly
Consumption (BU)

Safety Stock
Level (BU)

Days
out of
Stock

Stock on
Order (BU)

Total
Consumption
in Period
(BU)

Total Consumption Calculated from Standard Facility Data Above

Type of
Standard
Facility

Data from Standard Facilities

Table F-2. Calculation Using the Proxy Consumption Method in Standard Facilities

annexes

Order
Quantity
(packs)

Value of
Proposed
Order (USD)

Total Projected
Average Monthly
Utilization

Probable
Pack Price
(USD)

Total Number of
Facilities of Each
Type

Problem
and Severity

Age
Group
(years)

Estimated
Number of
Episodes in
Past Year

Projected
Number of
Episodes
ET

Table F-3. Calculation Using the Morbidity Method
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No. of
Regimen

Cases
Treated with
Regimen (%)
PT
Utilization
(%) AU
Product

BU

BUs per
Episode

Total quantity required
after adjustments QA
(QA = QT + (QT × AU))
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Responsibility/notes

By purchaser

By purchaser as part of the review
of bidding document (BD); World
Bank (WB) gives no objection to BD

By purchaser

By purchaser

By purchaser

Usually during project appraisal
of a procurement plan; in general,
international competitive bidding
(ICB) is used, and exceptionally,
limited ICB

By purchaser

By purchaser, in the invitation for
bids

By purchaser, in the invitation for
bids

Normally 8 weeks after invitation for
bids is published

Once tender/RFQ closes

May take 3-5 weeks, more in certain
countries

As above, may take 3-5 weeks

Depends on clearances required

Activity

Review forecast

Review and agree on
specifications

Decide on quality assurance (QA)
protocol

Determine quantities

Reconcile quantities against
budget

Select procurement method

Initiate procurement

Specify and publish the award
criteria and supplier selection

Issue tender/ request for
quotations (RFQ)

Tender/RFQ closes

Public tender opening if required
by donor or national regulations

Complete evaluation

Make recommendation for award

Recommendation accepted

Table G-1. World Bank Procurement Timeline for ACTs

X

X

X

X

X

1

2

X

X

X

3

4

Annex G. Procurement Timelines from Various Agencies
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5

6

7

8

X

X

X

X

X

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Weeks

Responsibility/notes

By purchaser

Issuance of No Objection by WB;
usually takes less than 2 weeks

Follows WB No Objection promptly,
although this may take longer in
some countries

Imposed in BD, usually 2-4 months

Imposed in BD, usually prior to
shipment

Purchase is made on cost, insurance,
and freight (CIF)/ commodity
import program (CIP) basis; preshipment inspection is prescribed

Supplier’s responsibility as purchase
is made on CIF/CIP basis

Purchaser’s responsibility

Depends on country logistics,
purchaser’s responsibility

Purchaser’s responsibility

Purchaser’s responsibility under
CIF/CIP

Usually by letter of credit, for the
most part (80%) at the time of
shipment

Activity

Review forecast

Donor approval

Contract award

Contract progress monitoring

Production lead time

Ready for inspection (QA)

Released for shipment

Booked for shipment

Transit time

Arrival at final destination

Clear customs, receive, count and
check for loss/damage

Payment to supplier
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1

2

3

4

5

6

7

8
X
X

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Weeks
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Responsibility/notes

By purchaser

By purchaser as part of the review
of bid-ding document (BD); World
Bank gives no objection to BD

By purchaser

By purchaser

By purchaser

Usually during project appraisal
of a procurement plan; in general,
international competitive bidding
(ICB) is used, and exceptionally,
limited ICB

By purchaser

By purchaser, in the invitation for
bids

By purchaser, in the invitation for
bids

Normally 8 weeks after invitation for
bids is published

Once tender/RFQ closes

May take 3-5 weeks, more in certain
countries

As above, may take 3-5 weeks

Depends on clearances required

Issuance of No Objection by WB;
usually takes less than 2 weeks

Activity

Review forecast

Review and agree on
specifications

Decide on quality assurance (QA)
protocol

Determine quantities

Reconcile quantities against
budget

Select procurement method

Initiate procurement

Specify and publish the award
criteria and supplier selection

Issue tender/ request for
quotations (RFQ)

Tender/RFQ closes

Public tender opening if required
by donor or national regulations

Complete evaluation

Make recommendation for award

Recommendation accepted

Donor approval

Table G-2. World Bank Procurement Timeline for RDTs
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X

X

X

X

X

1

2

X

X

X

3

4

5

6

7

8

X

X

X

X

X
X

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Weeks

Responsibility/notes

By purchaser

Follows WB No Objection promptly,
although this may take longer in
some countries

Imposed in BD, usually 2-4 months

Imposed in BD, usually prior to
shipment

Purchase is made on CIF/CIP
basis: pre-shipment inspection is
prescribed

Supplier’s responsibility as purchase
is made on CIF/CIP basis

Purchaser’s responsibility

Depends on country logistics,
purchaser’s responsibility

Purchaser’s responsibility

Purchaser’s responsibility under
CIF/CIP

Usually by letter of credit, for the
most part (80%) at the time of
shipment

Activity

Review forecast

Contract award

Contract progress monitoring

Production lead time

Ready for inspection (QA)

Released for shipment

Booked for shipment

Transit time

Arrival at final destination

Clear customs, receive, count and
check for loss/damage

Payment to supplier
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1

2

3

4

5

6

7

8
X

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Weeks
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X

5 PSA clarifies request, invites bids, and submits quote
X

X

5

X

X

X

6

X

X

X

7

X

X

8

X

X

X

X

X

X

X

X

X

X

X

X

14 PSA handles payment of suppliers

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

10 11 12 13 14 15 16 17 18 19 20 21

X

X

X

X

9

Week

13 PR reports receipt, discrepancies, and any damage

12 PR or PSA handles customs clearance (1-2 weeks)

11 Freight/transit time (3-8 weeks depending on destination and mode of
transit (sea or air)

X

X

X

4

10 PSA coordinates pre-shipment inspection (sampling & testing)

X

3

X

X

X

2

9 Production (typically 2-16 weeks)

8 PSA confirms order with supplier

7 PSS team prepares direct disbursement and facilitates payment to PSA

6 PR reviews quote and accepts or declines

X

1

4 PR submits request to PSS team; forwards to PSA

X

X

2 PR finalises specifications

3 PR reconciles quantities and budget

X

1 PR identifies needs

Activity/responsibility

Table G-3. Global Fund Voluntary Pooled Procurement Timeline
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Week

X
X
X
X
X
X

10 PSA coordinates pre-shipment inspection (sampling & testing)

11 Freight/transit time (3-8 weeks depending on destination and mode of
transit (sea or air)

12 PR or PSA handles customs clearance (1-2 weeks)

13 PR reports receipt, discrepancies, and any damage

14 PSA handles payment of suppliers

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

9 Production (typically 2-16 weeks)

8 PSA confirms order with supplier

7 PSS team prepares direct disbursement and facilitates payment to PSA

6 PR reviews quote and accepts or declines

5 PSA clarifies request, invites bids, and submits quote

4 PR submits request to PSS team; forwards to PSA

3 PR reconciles quantities and budget

2 PR finalises specifications

1 PR identifies needs

Activity/responsibility
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1

CPIR received and assigned

Shipping/pre-clearance lead time

Sampling/testing lead time

Production lead time

RO/PO creation

OAA pack at USAID

OAA pack preparation

Send recommendation to country
and receive concurrence

RFQ issuance and bid analysis

RFQ preparation (if required)

Clarify CPIR with country

1

Activity
1

2
2

3

1

4

2

5

Table G-4. Estimated Timeline for Procurement of RDTs
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1

6

2

7

3

8

1

9

1

10

1

11

2

12

3

13

4

14

1

15

Weeks

1

16

2

17

3

18

4

19

5

20

6

21

7

22

8
1

2

23 24 25

3
1

2

26 27 28

Forecast for the following year provided by partners and
summarized in Q4
WHO prequalification exercise continuous
WHO bulk procurement scheme
WHO prequalification exercise continuous
Standard in place
Tender is initiated by WHO
Tenders is initiated by WHO
Timelines determined by WHO

Forecast process

Review and agree specifications

Select procurement method

Sourcing

Decide/select appropriate contract terms

Specify and publish the award criteria and
supplier selection

Issue tender/RFP

Tender/RFP closes
Notes
Timelines determined by WHO
After WHO evaluation is done-4 weeks
Preparation for submission to tender committee takes 2 weeks
Annual contract issued-1 week
Continuous

Activity

Complete evaluation

Make recommendations for award

Recommendation accepted

Contract award

Contract progress monitoring

Year 2

Notes
RDT draft in place 2nd quarter

Activity

Procurement strategy

Year 1

Part 1: Annual procurement process (long-term contract)
Donor: Various donors and development agencies

Table G-5. UNICEF Timeline: RDTs
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X

X

X

1

X

X

1

X

X

X

2

X

X

2

X

3

X

X

3

X

4

X

X

4

X

5

X

X

5

X

6

X

X

6

X

7

X

X

7

8

X

8

X

X

X

X

9

X

X

9

X

10

X

X

X

10

X

11

X

X

X

11

X

12

X

X

X

X

12
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Notes

2–5 days after receipt if no deviation
from specs

2–3 weeks for small orders,
4–8 weeks for large orders

1-2 weeks

Different timelines for customs
clearance–country specific

Within 14 days of arrival

Insurance procedure depending on
case

Within 30 days from delivery date

Activity

Placement of individual purchase orders

Production lead time

Transit time

Arrival and clear customs at final
destination

Count, check and report loss/damage

Insurance claim procedure in the event
of any loss or damage

Payment to supplier

Part 2: Execution of individual purchase orders

Table G-6. UNICEF Timeline: RDTs
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X

1

X

2

X

3

X

4

X

5

X

6

X

7

X

8

X

9

X

X

X
X

X

X

X

X

10 11 12 13 14 15 16 17 18 19 20 21 22

Weeks

Annex H. Evaluation of the Quantification Process
The entire process of preparation, forecasting, and supply planning including obtaining, distributing,
and dispensing products should be monitored continuously, so the quantities to be procured and
desired shipping schedules can be adjusted to ensure that the program’s needs are continuously met.

Evaluation Approaches
Shortly after the annual quantification, the quantification team should review the preparations, the
process, the actual activity, the results of the quantification, and the use of the results to obtain a better
result in the following year. Actual consumption is always different from projected consumption. If the
differences are significant, the reasons should be investigated.
Tools that can be used to evaluate the process include—
■■ Questionnaire to cross-check on the various processes and activities
■■ Qualitative reviews from stakeholders who took part in the exercise or to whom the results were
disseminated
■■ Of greatest importance, comparison of the quantity procured for the year relative to total
country requirement. To make this comparison, the team needs to evaluate the magnitude of
stock-outs and expiries against quantities consumed. Alternatively, a comparison of reported
malaria cases against procured quantities can be carried out.
A conscious effort to improve the quality of the preparations, processes, and outcome must be in place.

Tracking System for Post-Quantification
To ensure an uninterrupted supply of antimalarials, a tracking system must be instituted to prevent
stock-outs and overstocking. A subcommittee can be made responsible for developing a delivery
schedule based on projected monthly consumptions, maximum stock at central level, and stock on hand.
This schedule should be communicated to the supplier by the procurement agency. A situational analysis
to inform stakeholders of the existing stock position in the country should be continually carried out.
Below is example of a checklist to assess the state of the quantification process in the country.
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Box H-1. Checklist and Assessment Guide
Availability of Data
§§ Do the medical stores and health facilities have current and accurate records of medicine usage?
§§ What data and reports are maintained centrally (or at other levels of the health system) on outpatient

attendances, inpatient bed-days, or other counts of patient contacts?

§§ For how many diseases does reliable information exist on numbers of cases reported or treated

annually?

§§ Are there official STGs for certain diseases? If so, how many diseases are covered, and how is

compliance monitored?

Management of Quantification
§§ Do a formal work plan and schedule for quantification exist?
§§ Does a quantification committee exist with representatives from health facilities (prescribers and

pharmacy staff), government (heads of special disease programs and health information systems staff),
CMS (or other group handling pharmaceutical distribution), and donors?

§§ Is quantification done manually or by computer? If computers are used, which offices have computers,

and what software program is used for quantification? Which levels of warehouses and facilities have
computerized procurement and inventory records?

§§ Is quantification decentralized or managed centrally? Which offices and levels of the system are

responsible for quantification?

§§ If quantification is decentralized, what training is or has been provided to responsible staff members at

peripheral facilities?

§§ Are preprinted quantification forms, data collection forms, or both distributed to the facilities?

Quantification Methods
§§ What quantification methods are used to forecast pharmaceutical and budget needs?
§§ Are actual procurement quantities and costs compared at the end of each year against the initial

quantification estimates?

§§ Is the supply system pipeline functioning well, or have pharmaceutical shortages been frequent or

widespread? If shortages have occurred, do only certain medicines present problems, or do shortages
exist for many different medicines?

§§ What information is used to predict procurement costs? If last year’s prices are used, how are they

adjusted?

§§ What standard formulas are used to calculate order quantities?
§§ Is an EML or health system medicine formulary used for quantification? Is procurement limited to

medicines on the list?

annexes

§§ What techniques are used to adjust initial estimates to conform to budget realities?
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