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1. Introduction

Tracking key aspects of procurement and supply management (PSM) and taking the necessary corrective actions result in continuous improvement of the system’s effectiveness.
This document presents 12 core indicators for monitoring and evaluating PSM at national
level. Six of the 12 indicators are defined as early-warning indicators1 of stock-outs and
overstocking of medicines, which, in this document, are antiretroviral agents (ARVs) and
medicines to treat tuberculosis and malaria.2 This manual is recommended for use in
tracking the performance of national PSM systems and for preventing frequent stock-outs
and overstocking, for regular use and interpretation of early-warning indicators in PSM.
The indicators will also alert managers to areas in which technical support is required to
strengthen the national PSM system. The manual will be disseminated to procurement
and supply management managers for wider use and will be updated on the basis of
experience gained from users.
Monitoring and evaluation are used to assess a system’s strengths and weaknesses. Monitoring should cover all components of a PSM system, and monitoring and evaluation
should trigger correction of all aspects that do not reach the target. Monitoring can therefore ensure continuous quality assurance of a national PSM system. Implementation of an
effective monitoring and evaluation programme requires trained personnel and financial
and other resources, which should be well planned.
The rationale for the 12 indicators includes the following:
n The performance of PSM systems must be monitored and evaluated regularly in a
timely manner in order for corrective actions to be taken and to control quality.
n Core PSM indicators are needed that are relevant for all national drug programmes,
donors and institutions. Harmonized indicators will highlight the most critical problems, avoid duplication of effort and complement monitoring and evaluation by multiple stakeholders. The 12 core indicators presented are common to all aspects of
national PSM systems and are not specific to a donor or country programme. They are
common to the multiple bodies within a country that are responsible for contributing
data (e.g. partners and stakeholders involved in the national PSM system, ministries
of health, the national AIDS programme and principal recipients).
n Valuable information about PSM systems is routinely collected and stored but is often
not used to analyse a system’s performance. The 12 indicators seek to make use of this
information without an additional burden on already overwhelmed human resources.
Therefore, the aims of these indicators are to:
n provide information about the factors associated with stock-outs and overstocking
(e.g. lead time, insufficient quantities procured);

1
2

In this document and the accompanying materials, early-warning indicators are identified with a red star ().
While the core indicators focus on antiretroviral agents and medicines for tuberculosis and malaria, we
consider that they can be adapted to monitor other essential medicines and medical commodities.
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n analyse routinely collected data to determine what is required to prevent stock-outs or
overstocking;
n provide timely evidence to prevent stock-outs or overstocking and to measure the performance of national PSM systems (e.g. countries with positive results); and
n provide opportunities for:
— enhancing collaboration among different levels in the national distribution system
and among relevant sectors and stakeholders working in national programmes to
supply ARVs and tuberculosis and malaria medicines;
—	�����������������������������������������������������������������������������
strengthening data quality assurance and regular data reporting; Data on consumption and stocks should be analysed for real-time decision-making and further
discussed in regular meetings with care providers and data managers; and
— enhancing information-sharing and fostering partnerships among the various procurement stakeholders to achieve greater efficiency, problem-solving and synergy
and thus improve the performance of national PSM systems.
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2. Monitoring and evaluation

In order to guide the reader in the full use of the
core indicators, it is useful to clarify the difference between monitoring and evaluation.
Monitoring is routine, timely tracking of the performance of continuous record-keeping, reporting or surveillance systems. Effective, frequent
monitoring helps managers to make decisions
in a timely manner. For example, the six earlywarning indicators presented in this document
can help prevent stock-outs and overstocking if
used in real time and not retrospectively.
Evaluation is episodic assessment of progress
towards a programme’s targets. The purpose
of indicators is to establish whether a programme’s inputs result in the desired outputs
and outcomes (Figure 1). Evaluation helps
managers to determine the added value of
investments in the programme. Monitoring
indicators often show the areas that require
in-depth evaluation; evaluation is conducted at
longer intervals and requires significant investment in a rigorous method.

Figure 1. Impact framework
INPUTS are the resources (e.g. money, staff,
time, equipment) required to achieve results.
PROCESSES are the activities (e.g. training,
supervision) of a programme with these
resources.
OUTPUTS are the direct results of the
programme (e.g. numbers of staff trained,
supervision visits, increased number of
treatment sites).
OUTCOMES are the programme’s direct
positive effects, as a result of outputs,
such as behaviour change (e.g. appropriate
prescribing, no stock-outs, no loss of
medicines) that would ultimately have longterm effects on disease.
IMPACTS are long-term changes in a disease
profile, such as a reduction in mortality,
incidence of HIV infection, incidence of
opportunistic infections or improved quality
of life.

As a combined effort, monitoring and evaluation are used to evaluate programmes and results regularly, to determine whether progress is being made
towards the targets and defined objectives. When monitoring and evaluation
show that the programme is not meeting the targets, actions must be initiated
to prevent or correct problems.
Thus, timely monitoring and evaluation can bring about rapid improvements in
the quality of a PSM system. They also ensure regular reporting, accountability
and transparency. Monitoring and evaluation are also used to inform donors,
partners and beneficiaries about a programme’s effectiveness and efficiency.
Information on indicators is reported from operational to central levels, to
donors or partners and back to operational levels.
Donors require information to justify how funds were spent and what targets
were met. Usually, donors fund programmes with specific objectives, and measurement of performance requires a certain set of monitoring and evaluation
indicators. National programmes might have to measure different indicators
for different donors; this document presents harmonized indicators in an effort
to minimize this burden.
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Other important considerations in planning monitoring and evaluation of PSM programmes include:
n the need for trained human resources and planned finances for effective monitoring
and evaluation, which must be included in all public health programmes and be well
budgeted;
n consistent, harmonious data indicators for reporting from operational to central levels
and across programmes, to allow measurement of trends over time and across programmes, regions or countries for the purpose of making comparisons; and
n collection of monitoring indicators that are critical to decision-making by implementers and managers and not information that provides no added value for decisionmaking, thus saving scarce financial and human resources.
This document presents 12 core indicators for routine monitoring of the performance of
national PSM systems, including early-warning indicators (designated with a red star)
to prevent stock-outs and overstocking. The indicators are based on information that is
collected routinely but is often stored and not used for monitoring in some countries.
Facilities were not contacted to provide information, as only routinely reported data were
used. The core indicators cover all components of the medicine supply cycle (Figure 2).

Figure 2. Procurement and supply management cycle

Selection

Use

Distribution

Inventory
management

Quantification

Policy, quality
assurance,
monitoring and
evaluation, and
capacity
building

Price and
procurement

Storage
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3. Development of indicators

In 2004, at the request of national PSM managers participating in joint WHO–Global
Fund PSM workshops, the AIDS Medicines and Diagnostics Partner Network and the
AIDS Medicines and Diagnostics Service in the WHO HIV department concluded that
donors providing funding for HIV/AIDS programmes should harmonize their requirements for reporting by countries, in order to increase the transparency, productivity and
efficiency of programmes. The process by which indicators for reporting requirements
were developed is described below.

		 Desk review
A desk review was conducted on reporting requirements, including monitoring and
evaluation indicators for ARV PSM. The results were discussed at a meeting1 on harmo
nizing indicators, and participants submitted indicators of components of PSM for further
review.

		 Compiling core indicators
After the meeting, a working group2 produced an initial list of 50 indicators that could be
used for both continuous programme tracking and donor reporting. Guided by feedback
at two monitoring and evaluation training workshops,3 WHO finalized a list of 12 core
indicators and designed an Excel tool and a method for data collection and analysis.

		 Field-testing
The indicators were field-tested in nine countries selected by the WHO Regional Office for
Africa in collaboration with three inter-country support teams and WHO representatives.
The countries were Burkina Faso, Burundi, Cameroon, Côte d’Ivoire, Guinea, Mozambique, Uganda, the United Republic of Tanzania and Zimbabwe. Field-testing was conducted in three phases. A training workshop was held in Harare, Zimbabwe, in November
2009 to review the indicators and the field-testing method to ensure good understanding
of data collection and analysis. Participants in their own countries then conducted data
collection, analysis and reporting to WHO with a standard reporting format. A workshop
was held in Ouagadougou, Burkina Faso, in December 2009 to synthesize the results,
validate the indicators and identify early-warning indicators.
1

2

3

The participants in the meeting in October 2005 included representatives from central medical stores, ministries of health, WHO regional offices and several international institutions, including the Committee for
Medicinal Products for Human Use, the Global Fund, the United States President’s Emergency Plan for
AIDS Relief, Office of the Global AIDS Coordinator, i+solutions, John Snow, Inc., the United States Agency
for International Development Deliver Project, Management Sciences for Health, Rational Pharmaceutical
Management Plus, UNAIDS, UNICEF, the World Bank, Pharmaniaga Solutions, Catholic Relief Services and
the United Kingdom Mission in Geneva.
The working group comprised representatives of John Snow, Inc, Management Sciences for Health and
Supply Chain Management System.
The draft indicators were discussed during training workshops in June 2006 and March 2007, which were
attended by national health staff involved in monitoring and evaluation and PSM for ARVs and tuberculosis
and malaria medicines in low- and middle-income countries.
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The objectives of field-testing were: to assess the clarity of the core indicators and their
relevance for monitoring PSM performance; to assess the availability of the information
necessary for the indicators in routine monitoring and evaluation and, if not available, to
determine whether it could be collected without a survey; to determine which indicators
should be retained for routine monitoring and evaluation of PSM, particularly for ARVs
and tuberculosis and malaria medicines; and to identify early-warning indicators to prevent stock-outs and overstocking.
The results of the field test showed that all 12 indicators were relevant for monitoring the
performance of national PSM systems, although some required minor amendments. Six
indicators were identified that could provide early warnings to prevent stock-outs and
overstocking.
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4. Target group

The indicators presented in this document will be practical for staff involved in planning,
managing, implementing, monitoring and reporting on national PSM systems, and for
institutions and donors that wish to monitor the performance of PSM programmes for
which they are providing technical or financial support.
It is essential to map and describe the distribution channels of ARVs and tuberculosis
and malaria medicines and all the procurement partners and stakeholders in the national
supply system. Major stakeholders in the national PSM system, i.e. partner organizations,
should be identified, as should the medicines being procured and distributed. This exercise is critical for enhancing efficiency, collaboration and complementary efforts in various PSM areas.
Some partners support the distribution of ARVs and tuberculosis and malaria medicines
through both the public and the private sector. In some countries, ARVs are distributed in
the private sector in order to expand coverage; malaria medicines (e.g. artemisinin-based
combination therapies) are also distributed in the private sector, for example, through
the Affordable Medicines Facility for malaria.1 Therefore, the core PSM indicators should
cover, if relevant, both the public and the private sector, including nongovernmental organizations.

1

The Affordable Medicines Facility for malaria (AMFm) is an innovative financing mechanism designed
to improve access to the most effective treatment for malaria, artemisinin-based combination therapies
(ACTs). It is hosted and managed by the Global Fund, with financial support from UNITAID, the United Kingdom Department for International Development and other donors. Its aim is to enable countries to increase
the provision of affordable ACTs through public and private sectors and nongovernmental organizations.
This will save lives and reduce the use of less effective treatments, to which malaria parasites are becoming
increasingly resistant. It will also reduce the use of artemisinin monotherapy, thereby delaying the onset of
resistance to that drug and preserving its effectiveness. To achieve this aim, the Global Fund has negotiated
with drug manufacturers to reduce the price of ACTs and to ensure the same sales prices for both public
and private first-line buyers. The Global Fund pays most of this reduced price (a ‘buyer co-payment’) directly
to manufacturers to further lower the cost to eligible first-line buyers, who pay only the rest of the sales
price. First-line buyers are expected to pass on the highest possible proportion of this price benefit, so that
patients can buy ACTs in the public, private, not-for-profit and for-profit sectors at prices that are lower than
those of artemisinin monotherapies, chloroquine and sulfadoxine–pyrimethamine.
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5. Core indicators

The purpose of the 12 core indicators described below is to monitor and evaluate the most
critical components of the medicine supply chain (see Figure 2). The indicators are summarized in Table 1 and discussed in detail below. Indicators identified as early-warning
indicators to prevent stock-outs or overstocking are labelled with a star (). The others
are performance indicators for measuring and monitoring the effectiveness of the PSM
system. Some indicators are used for global reporting on universal access (Indicator 12)
or used as early-warning indicators of HIV drug resistance (Indicators 2 and 12).

5.1 Product selection
Core indicator 1
Percentage of medicine items received (procured plus donated) or planned to be received
that are in the national standard treatment guidelines

		 What it measures
This indicator measures the extent to which the medicines received (retrospective) or
planned to be received (prospective) are in line with those recommended in the national
standard treatment guidelines (STG). If the country has no national STG, WHO standard
treatment guidelines will be used.

		 Measurement period and frequency
There are two periods of measurement:
n once a year for items received during a defined retroactive period (e.g. 1 January–
31 December of the past year); and
n any time for all orders planned or donations expected in the next year or two, depending on procurement cycle and donation commitments.

		 Rationale
It is recommended that professionals overseeing procurement and donations comply
with policies such as national STG. The most recent versions of such documents should
be available to health facilities, procurement agencies, partners and donors procuring or
donating medicines. This indicator is easy to measure. While it may not be relevant in all
countries, it highlights critical discrepancies between items received and national policies.
ARVs and tuberculosis and malaria medicines that are not in the national STG are still
found in some countries, particularly where procurement activities are not integrated
in the national system. This indicator measures products that are both procured and
donated, as donations often do not comply with national policies, ignoring interagency
guidelines for drug donations.

8

Table 1. Summary of early-warning and performance indicators for procurement and supply management
No.

PSM stage

Core indicator

1

Product
selection

Percentage of medicine items received
(procured plus donated) or planned to be
received that are in the national standard
treatment guidelines

To measure whether items received are in line
with national standard treatment guidelines
(target, 100%)

2

Prescribing and
use

(A) Percentage of patients receiving ARVs
and tuberculosis treatment in line with
national standard treatment guidelines
(B) Percentage of patients initiating ARV
treatment on regimens in line with first-line
treatments in national standard treatment
guidelines (early-warning indicator for HIV
drug resistance)

To measure whether treatments
(disaggregated by combination) are in line
with national standard treatment guidelines
(target, 100%)

3

Forecasting

Proportion of quantities of products actually
received (procured plus donated) during
a defined period out of total quantities
planned for the same period

To measure the extent to which the quantities
received are consistent with the quantities
planned to be received (target, 100%)

4

Consumption

Percentage of quantities used out of total
quantities available for consumption after
deduction of buffer stock (opening balance
plus quantities procured plus quantities
donated minus buffer stock) during a
defined period

To measure how much of the quantity
available for consumption is actually
consumed (target, 100%)

5

Procurement
efficiency

Ratio between median price of products
procured and the international median
reference value

To measure the efficiency of procurement
practices by comparing the median national
price with the median international price
(target, ≤ 1)

6

Supplier
(A) Percentage of orders delivered in full
performance and and on time (as stated in the procurement
port clearance
agreement) per supplier in a defined period
(B1) Percentage of orders to be cleared
from port that were cleared before the
deadline
(B2) Average number of days between arrival
at port and date of clearance from port

(A) To measure supplier’s performance in
complying with agreed delivery time and
delivering all quantities ordered (target,
100%)
(B) To measure port clearance performance
(target for B1, 100%)

7

Quality control

Percentage of product batches tested in
past year that met national and international
quality control standards

To measure product quality before release for
consumption
(target, 100%)

8

Distribution

Percentage of treatment sites that received
all orders in full and on time during a
defined period

To measure reliability of national distribution
system (target, 100%)

9

Inventory control

Percentage of treatment sites that submitted
complete inventory control reports on time,
according to an established schedule, during
a defined period

To measure regularity of reporting (target,
100%)

10

Loss

Percentage of quantities of each product
lost per total quantities available for use
(opening stock plus quantities received) in
past year

To measure loss of products and causes (e.g.
expiry, damage)
(target, < 1%)

Percentage of treatment sites that placed
orders during a defined period while the
stock in hand of one or more items was
below the minimum stock level

To measure effective use of inventory control:
ordering to respect the minimum stock level
to prevent stock-out (target, 0%)

11 Minimum
stock level and
inventory control
a

Use
a

Antiretroviral agents (ARVs) and medicines against tuberculosis and malaria, unless otherwise specified.
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Table 1. Summary of early-warning and performance indicators for procurement and supply management
(continued)
No.

PSM stage

Core indicator

Use

12

Availability

Percentage of treatment sites that had a
stock-out of one or more required medicines
during a defined period (universal access
and early-warning indicator for HIV drug
resistance)
If target not reached:
(A1) Percentage of available items at each
treatment site
(A2) Average percentage of items available
at all treatment sites
(B) Percentage of treatment sites that had
stock-out of a particular product during a
defined period
(C1) Average duration of stock-outs at each
treatment site during a defined period
(C2) Average duration of stock-outs at all
treatment sites during a defined period
(early-warning indicator for HIV drug
resistance)

To assess the scale of stock-outs in all
facilities (target, 0%)

(A) To assess the availability of products
(target, 100%)

(B) To measure stock-out per product
(target, 0%)
(C) To assess duration of stock-out
(target, 0 days)

Treatment guidelines should be updated regularly, as new, more effective, safer medicines
are developed and resistance and severe side-effects are found. WHO updates treatment
guidelines regularly – every 2 years for ARVs. It is important that national programmes
refer to updated WHO guidelines when revising their national STG in order to guarantee
the best possible treatment. In addition, procurement is more efficient if programmes
focus on obtaining sufficient quantities of nationally recommended items.

		 Data collection
Measuring this indicator will require:
n the most recent national STG (or WHO STG if no national STG), to determine the
recommended ARVs and tuberculosis and malaria medicines,
n a list of ARVs and tuberculosis and malaria medicines received by procurement or
donation in the past year (period to be defined) and
n a list of items planned for receipt, including procurement orders prepared or placed
and expected donations.

		 Data source
All this information is collected centrally, at the level at which procurement and donations
of medicines are managed. The STG should be available to all procurement agencies, all
partners and donors procuring or donating medicines and all treatment sites.
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		 Calculation
Number of medicines received (procured plus donated)
or planned found in the STG
		
Total number of medicines received (procured plus donated) or planned

x 100

		 Target
100%

		 Analysis
If the target is not reached, the reasons should be sought and corrective action taken. If
some medicines planned for receipt are not in the STG, the immediate corrective action
should be to revise planned procurement orders or anticipated donations.
If the drugs received are not consistent with national STG, the questions to be answered
are:
n Are updated national STG for ARVs (tuberculosis and malaria medicines) available to
all procurement agencies, procurement partners, donors and health facilities? These
must be available and reinforced at all levels to ensure that ordering is in line with
national policies.
n If the national STG have been updated, is the list of essential medicines synchronized
with the latest STG? This list must be updated regularly and synchronized with the STG
to ensure that the ARVs, tuberculosis and malaria medicines recommended in the STG
are considered to be essential medicines, which are tax-free in several countries.

5.2 Prescription and rational use
Core indicator 2
2A Percentage of patients receiving ARVs and tuberculosis treatment in line with national
standard treatment guidelines
2B Percentage of patients initiating ARV treatment on regimens in line with first-line treatments in national standard treatment guidelines (early-warning indicator for HIV drug
resistance)

		 What it measures
This indicator measures: (2A) the extent to which patients receive treatment regimens
that are in line with the STG and (2B) the extent to which patients initiating ARV treatment
are receiving first-line ARV regimens. If patients initiating ART start with second-line ARV
regimens, further investigation is needed (e.g. irrational use, signs of drug resistance or
a subtype of HIV that is naturally resistant to first-line ARV treatment, like HIV-2). This
indicator is limited to HIV and tuberculosis programmes,1 so that the quantities requested
and used by treatment sites can be routinely reviewed.
1

Malaria is not included in this indicator, because, unlike for HIV infection and tuberculosis, no records (e.g.
treatment patient cards) are available that provide information on the number of patients by treatment
regimen. Malaria experts present at indicator field tests and review meetings reported that they conduct
annual surveys of health facilities and households to assess current trends in patient treatment. Problems
like malaria monotherapy, for example, are assessed by these means. In malaria programmes, requisitions
are based on average monthly consumption, with the addition of quantities for security stocks. For example,
in Guinea, health facilities are provisioned every 6 months: (average monthly consumption x 6 months) +
2 months x average monthly consumption.
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		 Measurement period and frequency
Both indicators are measured every time a report is submitted as a cross-sectional snapshot of the previous month or previous quarter.1

		 Rationale
Use of medicines must be in line with the national STG, as noncompliance with the STG
can result in:
n possible development of drug resistance, with the consequence of shifting procurement to more expensive ARVs; and
n irrational use, such as using the wrong quantity of an ARV or unjustified use of secondline treatment, which can distort planning and supply, increasing the risk for stockouts if consumption is disconnected from the quantities received and increasing the
average cost of medicines.

		 Data collection
The tools required for data collection include the national STG (or WHO STG if there are
no national STG) and requisition forms. When health facilities place orders for ARVs or
tuberculosis medicines with central medical stores, the requisition forms should include
the total number of patients by treatment regimen. This information is included for quantification and procurement purposes and makes it possible to measure the most commonly used ARV treatment combinations and tuberculosis treatment regimens. In some
countries, the number of patients on the waiting list for ARV treatment is also reported in
order to demonstrate the unmet demand.2

		 Data source
This information is collected centrally, where the requisition forms are submitted at district or health facility level.
From the information on the requisition forms, both indicators should be disaggregated
by regimen:
n Indicator 2A should be disaggregated by gender and by treatment regimen to determine which treatment combinations have been used and the most commonly used
treatment combination.
n Indicator 2B should be disaggregated by gender and by treatment regimen to determine which first-line ARV treatment combinations have been used and the first-line
combination most commonly used in patients initiating treatment.

2A. Calculation, target and analysis (cross-sectional assessment)
Number of patients on treatment regimens
which are in line with national STG
		
Total number of patients on treatment

1

2

x 100

For example, if the indicator is calculated in mid-April 2011, the data for the previous month will be for
1–31 March 2011 and those for the previous quarter for 1 January–31 March 2011.
‘Demand’ is represented by real data, whereas ‘estimated need’ is an estimate, which may not be reached in
several countries in which the number of people tested for HIV is still low.
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		 Target
100%
If the target is not met, some patients are on ARV or tuberculosis treatment regimens that
are not approved in the STG. The corrective action to be taken is to examine which treatments (disaggregated) are being used and why they are being used, including whether the
most recent STG are accessible in health facilities and whether care providers are trained
in their use.

2B. Calculation, target and analysis (cross-sectional assessment)
Number of patients initiating ARV treatment in line
with first-line regimens in STG
		
Total number of patients initiating ARV treatment

x 100

		 Target
100%
If the target is not met, some patients are being initiated on ARV treatment regimens that
are not approved as first-line treatment in the STG. The corrective action that should be
taken is to examine which treatments (disaggregated) are being used and why they are
being used, including whether the most recent STG are accessible in health facilities and
whether care providers are trained in their use.

		 Additional indicators for prescription and rational use
Additional indicators can be used to examine rational medicine use. The first relates to
prescription:
Indicator: Percentage of prescriptions for ARV (and tuberculosis medicines) that were dispensed in full at health facility level in the past 12 months
n Target: 100% of prescriptions dispensed in full.
n Measures: extent to which prescriptions for ARVs (and tuberculosis medicines) are
dispensed in full. As all prescriptions should be dispensed in full, the target is 100%.
n Collection: A survey is required to collect data for this indicator, to investigate the reasons and to disaggregate the results into groups according to reason; the most frequent reason in developing countries is stock-out.
n Source: A survey in a health facility, involving dispensing staff, is the best way to collect
such information. Otherwise, this indicator is difficult to measure, as the information
required is not always available and is difficult to collect. There are many reasons for
not filling a prescription.
n Rationale: If a prescription is not dispensed in full, adherence to treatment is affected
and drug resistance may occur.
The second additional indicator is for adherence to treatment:
Indicator: Proportion of patients who take their treatment without interruption for 6, 12 or
more months after they started ARV (or tuberculosis) treatment:
n Target: 100% of patients take their treatment without interruption at 6, 12 or more
months.
n Measure: The extent to which patients adhere to treatment.
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n Collection: Monitoring adherence to treatment requires a survey, which should be possible if dispensers (and prescribers) are involved in data collection, provided that the
necessary information is recorded. Adherence can be monitored at facility level by
recording patients who collect their refills according to schedule and by comparing the
number of pills remaining to the expected number.
n Source: Individual dispensing forms or electronic dispensing software could be used to
obtain the information and should be recommended in all treatment sites. Dispensing
forms can also be used to measure, for instance, the percentage of patients who failed
to collect their medication at the due date during the past 12 months.
n Further action: Adherence can be improved by informing patients about the importance of taking the correct dose at the correct frequency and following the schedule for
medication re-supply.

5.3 Quantification and forecasting
Core indicator 3
Proportion of quantities of products actually received (procured plus donated) during a
defined period out of total quantities planned for the same period

		 What it measures
This indicator measures how closely the quantities of medicines received matched the
expected quantities in a given period. The target is for the total quantities received to be
as close as possible to those planned for procurement. Any variation should be explained,
e.g. the planned quantities were not accurate, the budget for ordering the planned quantities was not available, or needs have changed since the previous forecasting exercise.
The indicator includes all products received (procured and donated). The field test showed
that in some countries donations were available to cover all the forecasted need; therefore,
there were no procurement activities. This indicator thus covers all sources (e.g. procured,
donated, from nongovernmental organizations) of medicines to cover the country’s needs.
Procurement planning at national level should involve all relevant partners, including nongovernmental organizations, development partners and international organizations that
contribute ARV and tuberculosis and malaria medicines used in the country.

		 Measurement period and frequency
This indicator is measured each time a procurement is planned or for a defined period in
the recent past, e.g. the past year or past quarter. It is a retroactive measurement.

		 Rationale
Quantification involves calculating the quantities of ARVs and tuberculosis and malaria
medicines on the basis of the actual number of patients who need these medicines. Quantification is performed when a country is preparing to pass an order. It should involve all
stakeholders, as above.
Quantification involves determining the actual number of packs of each medicine required
at each level of the supply chain. It must take into account past consumption, current
number of patients on treatment and number of patients expecting treatment, the results
of past quantifications, pack sizes, stocks in hand, buffer stock required and stock-outs, if
any, with their duration and anticipated losses.
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Forecasting involves planning demand for a longer period at national level on the basis
of various assumptions, such as actual and estimated needs, the capacity of the health
system, plans for scaling-up and the funds allocated. Updated forecasts ensure that quantification and procurement of medicines are based on accurate data, in order to reduce the
risks for stock-out and overstocking.
Stock-outs disrupt treatment and can result in the development of resistance. Overstocking
leads to expiration of product and wasted funds and should be prevented by taking into
account the stock in hand and consumption data when calculating the quantities to be
procured.

		 Data collection
This indicator requires:
n quantification exercises to specify the quantities to be procured in a defined period,
n the quantities of medicines procured (during the defined year or period) and
n the quantities of medicines donated (during the defined year or period).

		 Data source
The information is collected centrally, at the level at which forecasting and procurement
planning are done.

		 Calculation
Quantities (no. of smallest units) of each product received
during a defined period
		
Quantities (no. of smallest units) planned for receipt in the same period

x 100

		 Target
As close as possible to 100%

		 Analysis
The aims of an analysis of this indicator are:
n to determine whether the proportion is > 100%, i.e. the quantities received exceeded
the expected quantities and why procurement and donations exceeded those expected;
n if the proportion is < 100%, to investigate why the quantities received were less than
those expected or planned; and
n if the quantities received did not match the quantities planned (either < 100% or
> 100%) but there was no stock-out or overstocking, to determine whether the forecast was inaccurate and to examine this problem further, as described for Indicator 4.

Core indicator 4
Percentage of quantities used out of total quantities available for consumption after
deduction of buffer stock (opening balance plus quantities procured plus quantities
donated minus buffer stock) during a defined period
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		 What it measures
This indicator measures whether the quantities of products received (procured and donated) were overestimated in relation to actual needs. Overestimation leads to overstocking,
with a high risk for expired products, as observed in several countries.
The indicator should include all the quantities available for consumption, including stock
in hand as the ‘opening balance’ plus products received (i.e. quantities procured plus
quantities donated). The field test showed that in some countries the quantities consumed were considerably higher than those procured, because of significant donations
of medicines. Therefore, all quantities available for consumption in a defined period are
taken into account. This makes it possible to avoid overstocking and expired medicines,
as procurement that ignores the quantities available and other sources of medicines may
lead to overstocking.

		 Measurement period and frequency
This indicator is measured for a defined retroactive period, each time a procurement or a
requisition is made.

		 Rationale
If it is assumed that the quantities received were consistent with those planned (Indicator 3), it is important to assess whether consumption was consistent with the quantities
received. In general, health facilities order quantities according to the number of patients
who need ARV treatment.
If the quantities procured by central medical stores are overestimated, or donated products are not counted as consumption, the rates of consumption will be much lower than
the quantities received. This leads to overstocking, with a high risk for expired medicines.
Similarly, if the quantities procured were underestimated at national level, the demand will
be higher than the available products. This will result in stock-outs at treatment sites or
long waiting lists of patients without treatment.

		 Data collection
This indicator requires the following data, which can be found in various reports:
n the quantities of each product procured in a defined period;
n the quantities of each product donated in the same defined period;
n the opening balance of each product at the beginning of the defined period;
n the buffer stock requirements per product during the defined period; and
n the quantities of each product consumed during the same defined period, as reported
by health facilities.

		 Data source
This information is collected centrally, at the level at which consumption and quantities
available for consumption are recorded.
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		 Calculation
Quantities of each product consumed during a defined period
		
(Total quantities available for consumption) –
(buffer stock) during the same period

x 100

Opening balance
+ procured quantities
+ donated quantities
+ other received quantities
– all expired and unusable quantities
= quantities available for consumption

		 Target
100%

		 Analysis
n If the percentage is < 100%, the quantities consumed during the period were less than
those available for consumption. This will result in overstocking and a high risk of
expired medicines in stock.
n If the percentage is > 100%, more was consumed than the quantities available. This
means that the buffer stock has been consumed, which may lead to stock-out.
Corrective action should be taken in either scenario. Two strategies used in countries are:
n frequent communication between treatment sites and procurement programmes,
which can help to ensure that procurement is better tailored to meet real demand; and
n exchange of medicines between treatment sites with lower and higher consumption
rates. The flexibility of medicine exchange between treatment sites can help prevent
stock-outs at high-volume treatment sites (high consumption rates) and can also
help prevent expiration of medicines at low-volume treatment sites (low consumption
rates).

5.4 Procurement efficiency
Core indicator 5
Ratio between median price of products procured and the international median reference
value

		 What it measures
This indicator measures the efficiency of procurement practices by comparing the prices
paid for medicines with international price standards.

		 Measurement period and frequency
This indicator refers to a defined period in the past, e.g. a calendar year, and should be
measured at least once a year.
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		 Rationale
Price is a key issue in procuring good-quality pharmaceuticals. The prices obtained for
ARVs and tuberculosis and malaria medicines have a significant influence on the efficiency
of PSM systems. The choice of procurement method (e.g. competitive bidding, direct
procurement) affects the prices obtained. An efficient programme obtains best prices
using reference price benchmarks, and reliable deliveries of good-quality pharmaceuticals
from suppliers.

		 Data collection
This indicator requires:
n the international reference price: median price per unit per year from the WHO Global
Price Reporting Mechanism,1 Management Sciences for Health and others;
n purchase orders: the prices in all product orders placed during the defined period,
including emergency orders and patented medicines, presented in Excel© to allow calculation of the median price per unit (e.g. tablet) from all suppliers; and
n if required, STG to establish the units of medicine required per day of treatment.

		 Data source
This information is collected centrally, at the level at which procurement is done.

		 Calculation
Median price paid for each medicine per unit per year of treatment
International median price for the same medicine per unit

		 Target ratio
≤1

		 Analysis
If the ratio is ≤ 1, the national prices are equal to or less than international prices. This
suggests efficient procurement.
If the ratio is > 1, the national median price is higher than the international median price.
This suggests that the country is paying too much for a medicine (e.g. if the ratio is 2, the
country is paying twice the international price). Corrective action should be based on the
answers to questions such as: Were several quotations sought for a product? Was international competitive bidding used as the main procurement method for multiple products?
Were there many emergency orders, for which price negotiation is not an option?

1

WHO’s Global Price Reporting Mechanism provides an accessible database and summary reports:
http://apps.who.int/hiv/amds/price/hdd/
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Core indicator 6
6A Percentage of orders delivered in full and on time (as stated in the procurement
agreement) per supplier in a defined period
6B1 Percentage of orders to be cleared from port that were cleared before the deadline
6B2 Average number of days between arrival at port and date of clearance from port

		 What it measures
This indicator measures the supplier’s compliance with the agreed quantities and agreed
delivery time. It also measures the timely clearance of goods from the port.

		 Measurement period and frequency
This indicator is measured every time orders are received or in the recent past (e.g. past
calendar year).

		 Rationale
If delivery times are delayed past the time agreed or if the delivered quantities do not
match those ordered, shortages of supplies can occur or emergency ordering will be
needed. Many delivery delays are due to delays in port clearance, which is sometimes the
responsibility of national procurement agencies. Indicators 6B1 and 6B2 measure port
clearance. The reasons for late deliveries must be identified in order to prevent the problem in future.

		 Data collection
Data required for this indicator include:
n a list of orders to each supplier during the defined period;
n port clearance forms during the defined period; and
n order receipt forms from the central medical store during the defined period, disaggregated by timeliness (late or on time) and quantity (in full or incomplete).

		 Data source
This information is collected both centrally, at the level at which procurement is done, and
in central medical stores.

6A. Calculation and target (performance of delivery of products)
Number of orders from each supplier delivered according
to contract agreement (delivery time and quantities) in a defined period
		
Total number of orders from the same supplier during the same period

x 100

		 Target
100%
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		 Analysis
If a supplier does not meet the target:
n The reasons for late deliveries should be identified in order to prevent the problem for
future deliveries.
n Contracts with suppliers must include penalties for non-compliance (e.g. if deliveries
are late or if the full quantities are not delivered).

6B. Calculation and target (port clearance)
6B1. If the target deadline is known (e.g. to be cleared within 3 days of arrival):
Number of orders cleared from the port before the deadline
		
Total number of orders cleared

x 100

		 Target
100%

6B2. If no target is defined:
Number of days to clear orders from the port
Total number of orders cleared

		 Target
As close as possible to 0; average days for clearance of all supplier orders

5.5 Quality assurance
Core indicator 7
Percentage of the product batches tested in the past year that met national and international quality control standards

		 What it measures
This indicator measures the extent to which procured products meet quality requirements.
Quality control is conducted in addition to other nationally or internationally defined standards used to assess the extent to which procured products are of good quality.
In countries where quality control tests are performed regularly on procured products
before they are released for consumption, this indicator is easy to measure.1 National and
international quality standards, such as drug registration and WHO prequalification or
approval by the United States Food and Drug Administration, will also apply.

		 Measurement period and frequency
This indicator is measured retroactively for a defined period, e.g. past calendar year, and
should be measured at least once a year.
1

During a recent i+solutions monitoring and evaluation course, several countries reported that the quality of
each ARV batch is tested before release for consumption.
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		 Rationale
Medicines dispensed to patients should be effective, safe and of good quality. In order
to ensure that procured products are safe and effective, certain quality standards should
be met, including good manufacturing practice certification, WHO prequalification or
United States Food and Drug Administration approval, national drug registration, correct
packaging and labelling information, remaining shelf-life upon receipt and other quality
standards defined in quality assurance policies. National drug regulatory authorities must
set their own quality standards and filter out the products that do not meet them.

		 Data collection
This indicator will require reports of quality control tests performed during the defined
period.

		 Data source
This information is collected at central level where quality standards are assessed by the
national drug regulatory authority.

		 Calculation
Number of tested product batches that met the quality standards
in the past year
		
Total number of batches tested for quality control during the same period

x 100

		 Target
100%

		 Analysis
Products that failed quality testing – in particular those that failed quality control tests
– should be sent back to the supplier or manufacturer or destroyed on site and replaced
at the supplier’s cost. This should be stipulated in the contractual agreement with the
supplier.
In addition to the results of the quality control test, any observations about the product
quality during inspection should be reported. These could include packaging, labelling
and the shelf-life of received products.

5.6 Distribution
Core indicator 8
Percentage of treatment sites that received all orders in full and on time during a defined
period

		 What it measures
This indicator measures whether the distribution system is reliable. While this indicator
is similar to Indicator 6, they measure different aspects: Indicator 6 measures supplier
performance, while Indicator 8 measures the performance of the national distribution
system.
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		 Measurement period and frequency
This indicator is applied to a defined retroactive period, e.g. the past year or past quarter.

		 Rationale
Timely distribution is important, as it determines product availability and an uninterrupted
supply of medicines to health facilities. This indicator applies to all levels of the supply and
distribution system and to each sector in which medicines are distributed or dispensed
(public, private, nongovernmental), as for other inventory control indicators. During the
validation workshop, it was recommended that all levels of the supply chain be assessed.

		 Data collection
This indicator requires requisition forms from all treatment sites (HIV/AIDS, tuberculosis,
malaria) during the defined period. Each order on these requisition forms should be disaggregated for timeliness (on time or late) and quantity (in full or incomplete).

		 Data source
This information is collected centrally, at the level at which health facilities submit their
requisition forms.

		 Calculation
Number of health facilities that received all orders for ARVs (tuberculosis
and malaria medicines) in full and on time during a defined period
		
Total number of health facilities that received orders for ARVs
(tuberculosis and malaria medicines) during the same period

x 100

As orders are to be disaggregated by timeliness and completeness, additional aspects of
distribution can be examined:
n percentage of health facilities that received all orders in full during a defined period
and average completeness of orders and
n percentage of health facilities that received all orders on time during a defined period
and average delay in receiving orders.

		 Target
100% of facilities receive 100% of orders in full and on time.

		 Analysis
This indicator is analysed in two ways:
1. Each facility is assessed for the extent to which it meets the target. For example, a
facility receives 10 orders and 8 arrive on time and in full; therefore, 80% of orders are
received on time and in full. This facility will miss the target of 100%. The data are also
disaggregated into orders that were on time but not necessarily in full and those that
were in full but not necessarily on time.
It is important to analyse why the facility did not receive all orders in full and on time,
for example:
— What are the facility characteristics (e.g. remote area, poor roads)?
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— Is there a seasonal trend in orders not arriving on time (e.g. due to rainy season)?
— When are orders being placed? Are they timely?
These questions, among others, will help in assessing whether late deliveries are due
to the internal system (e.g. the order was received too late relative to the standard
delivery schedule) or external issues (e.g. poor roads).
2. Calculation of the number of facilities by percentage of orders received in full and on
time provides disaggregation by performance. Again, the target is 100%, i.e. that all
facilities receive all orders in full and on time.
For example, a country has 10 facilities placing 10 orders each. Five of the facilities
received all 10 orders (100%) in full and on time and thus met the target. Of the
remaining five facilities, three received 8 of 10 orders in full and on time, or 80% of
orders. The last two facilities received 5 of 10 orders in full and on time, or 50% of
orders. The average and median of these data can be calculated and analysed.

5.7 Inventory control (manual or computerized)
Core indicator 9
Percentage of treatment sites that submitted complete inventory control reports on time,
according to an established schedule, during a defined period

		 What it measures
This indicator measures the reporting of health facilities on inventory control, whether
facilities are submitting complete, timely reports according to an established schedule.

		 Measurement period and frequency
This indicator is applied to a defined retroactive period, e.g. the past year or past quarter.

		 Rationale
Inventory control reports on stock management are useful sources of information for
monitoring the PSM system. It is important that inventory control reports be sent in a
timely manner from all levels to the central level in order to facilitate real-time data analysis, reporting and decision-making. This indicator is easy to measure, as the information
is available. Timely assessment of reporting systems is critical for strong PSM performance and for an effective monitoring and evaluation system.
Inventory control reports should include all the necessary information required to monitor PSM system performance: opening balance, quantities requested, quantities received,
stock in hand, stock-out duration if any, quantities distributed or dispensed, number of
patients on treatment by regimen, new patients, minimum and maximum stocks and
losses for various reasons (e.g. expiry, theft, damage).

		 Data collection
The data required for this indicator include:
n a list of facilities dispensing antiretroviral, tuberculosis and malaria medicines and
n inventory control reports submitted by the facilities during the defined period.
Inventory control reports should be disaggregated by timeliness, according to the established reporting schedule, and by completeness. While the indicator evaluates reports
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that are complete and on time, disaggregation also allows calculation of the number of
reports that are on time or complete.1

		 Data source
This information is collected centrally, at the level at which health facilities submit inventory control reports.

		 Calculation
Number of treatment sites that submitted complete inventory
reports on time during a defined period
		
Total number of treatment sites expected to submit reports
during the same period

x 100

Data should be entered separately for ARV and tuberculosis and malaria treatment sites.
Each will have an Excel© data collection and analysis sheet.

		 Target
100% of facilities should submit all their PSM inventory control reports (100%), which
should be complete and on time.

		 Analysis
This indicator is easy to measure, as the information is available. It measures a critical
component of an effective monitoring and evaluation system.
This indicator should be analysed for:1
n completeness: percentage of facilities submitting complete reports,
n timeliness: percentage of facilities submitting reports on time and
n completeness and timeliness: percentage of facilities submitting complete reports on
time.
The indicators measure the percentage of facilities that have achieved both completeness
and timeliness, although completeness is the priority. A deeper analysis of facilities by the
number of complete reports submitted on time will help managers to plan supervision to
improve the situation.
When facilities do not meet the target, the following corrective actions are recommended:
n assessment of the characteristics of facilities that did not meet the target, especially
those that missed the target by a wide margin, and identification of any further analysis
required;
n Strengthened supervision to ensure that inventory control reports include all necessary information for monitoring the performance of the national PSM system.2

1

2

Participants in the validation workshop suggested separate evaluations of completeness and timeliness,
with priority given to completeness. These calculations are made on the Excel© data collection sheet.
Opening balance, quantities requested and quantities received, stock in hand, stock-out duration if any,
quantities distributed or dispensed, number of patients on treatment by treatment regimen, new patients,
minimum and maximum stock levels, losses due to various reasons (e.g. expiry, theft, damage)
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		 Additional indicator for inventory control
It is important that the information submitted in the reports is consistent with the actual
situation of the supply system. It is recommended that supervision be conducted randomly to assess the accuracy and validity of reported data. The following supplementary
indicator would track data quality assurance:
Percentage of products for which the physical counts and inventory records (stock cards or
computerized data) match.
n What it measures: accuracy of inventory control and quality of reported data (i.e.
whether inventory control data and actual physical stock data match)
n Rationale: It is important that the information registered in the system is consistent
with the actual situation in the warehouse.
n Data collection: This indicator is not considered to be a core indicator as it is available
only in countries where regular, systematic supervisory visits are conducted. The indicator is measured from supervisory reports, as the information is collected through
physical counts during such visits, unless a survey is conducted on site in a facility.
n Target: 100%

Core indicator 10
Percentage of quantities of each product lost per total quantities available for use (opening stock plus quantities procured plus total quantities donated) in a defined period

		 What it measures
This indicator measures the quantity lost out of the total quantity available for use. The
reasons for loss (e.g. expiry, damage, theft, diversion) should be determined by the manager.

		 Measurement period and frequency
This indicator is applied to a defined retroactive period, e.g. the past year or past quarter.

		 Rationale
In any efficient PSM programme, loss of medicines should be avoided. Medicines have
both monetary and public health value. It is essential that loss be monitored in order to
reduce the quantities lost. It is also important to examine the reasons for any loss in order
to take corrective action.

		 Data collection
This indicator requires:
n reports from central medical stores on the quantities available;
n reports from central medical stores on the quantities lost, disaggregated by cause (e.g.
expiry, damage, theft, diversion), as available;
n reports from all dispensing facilities on the quantities available (measured in Indicator
4); and
n reports from all facilities on the quantities lost, disaggregated by cause of loss.
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		 Data source
This information is collected centrally, at the level at which reports on the quantities of
medicine consumed and lost are submitted.

		 Calculation
Total quantities (no. of smallest units, e.g. pills) of each item
lost in a defined period
		
Total available quantities (no. of smallest units, e.g. pills) of each item
(opening stock plus quantities received) during the same period

x 100

		 Target
< 1% of quantities available1

		 Analysis
n percentage of quantities available that were lost, with corrective action and investigations if losses exceed 1%;
n causes of loss (e.g. expiry, damage, theft, diversion) and corrective action for each kind
of loss;
n loss to expiry because of weak stock management, failure to use the ‘first expiry, first
out’ principle or failure to apply average monthly consumption to the available quantities (For example, if a product has a 3-month shelf-life, but, on the basis of its average monthly consumption, all quantities are consumed within 2 months, the product
available is safe. If the product has a shelf-life of 3 months and the average monthly
consumption indicates that it will take 5 months to be consumed, it is advisable to
redistribute some product to high-consumption treatment sites.); and
n losses in absolute value, in both quantities and monetary value, which can be calculated from the total value of the quantities available (For example, if the total value of
the stock is US$ 100 million and an estimated 1% was lost, the value of the lost quantities is US$ 1 million.)

Core indicator 11
Percentage of treatment sites that placed orders during a defined period while the stock in
hand of one or more items was below the minimum stock level

		 What it measures
This indicator measures the effective use of inventory control in decision-making. It is
applicable at all levels of the distribution system – health facility, regional store and central
medicines store.

		 Measurement period and frequency
This indicator is applied to a defined retroactive period, e.g. the past year or past quarter.

1

Some institutional targets are lower; for example, UNDP seeks to minimize losses to < 0.2%.
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		 Rationale
This indicator shows whether inventory control is being used effectively. Requests that are
sent to the procurement department too late are a possible cause of stock-outs.
The ‘minimum stock’ required for this indicator is the level that represents a warning to
place new order, taking into account the lead time and the average monthly consumption. It corresponds to the buffer stock plus the quantities required to cover the needs of
patients during the lead time. If orders for ARVs and tuberculosis and malaria medicines
are placed when the stock of an item is below the established minimum level, the risk for
stock-out is high.

		 Data collection
This indicator requires the following information, which can be found on health facility
requisition forms:
n opening balance,
n total quantities received,
n quantities of each item consumed,
n stock of each product in hand,
n minimum stock of each item,
n buffer stock of each product at each facility required,
n average monthly consumption of each product or consumption data during a defined
period that can be used to calculate average monthly consumption and
n the standard frequency of ordering each product, e.g. monthly or quarterly.

		 Data source
The data source is the requisition form for each item from health facilities, showing the
quantities requested, consumption and stock in hand. This information is collected centrally, where health facilities submit their requisition forms. It is essential that each stock
card specify the minimum stock and the buffer stock of each pharmaceutical product.

		 Note on data collection
The objective of any PSM manager is to avoid stock-outs and overstocking. It is essential
to monitor the stock in hand regularly and to place an order as soon as the minimum stock
is reached.
Indicator 11 is crucial for assessing the risk for shortage, as it assumes regular monitoring
of stocks. In order to determine which treatment sites ordered when their stocks were
below the minimum, they must report the average monthly consumption and the stock in
hand (in quantity and in months).
		
Average monthly consumption =
		

Total consumption during a defined period
Total number of months in the same period

The period during which a stock-out was experienced should be taken into account by
deducting the number of stock-out days from the denominator. The minimum stock varies between treatment centres and depends on the total number of patients on treatment
and the delivery time; e.g. the longer the delivery time, the larger the quantities required
for a minimum stock, and the more patients, the larger the quantities of medicines need-
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ed. The minimum stock should be defined on the basis of the length of delivery for each
treatment centre. It is advisable to monitor the stock in ‘months’ rather than ‘quantities’,
because quantities vary with the average monthly consumption.
		
Stock in hand, in months =
		

Quantities of each item currently in stock
Average monthly consumption of each item

The stock in hand should exclude all expired medicines. If the defined minimum stock is
2 months and the stock in hand is 1 month, the risk for stock-out is high, unless delivery
is exceptionally accelerated. Having many months’ worth of stock is not necessarily good
either. For example, if 12 months of stock are in hand but the product will expire within
6 months, there is a high risk for loss due to expiration, and corrective action should be
taken to redistribute quantities to treatment centres that need the medicines. For these
reasons, it is essential to monitor the stock in hand continuously, not only in quantities but
also in consumption months that these quantities will cover.

		 Calculation
Number of facilities that placed an order when the stock
in hand of an ARV (or tuberculosis or malaria medicine) was below the
minimum during a defined period
		
Total number of health facilities that placed an order for ARVs
(or tuberculosis or malaria medicines) during the same period

x 100

		 Target
0% of facilities ordering a product when its stock in hand is already below the minimum
level to prevent stock-out

		 Analysis
This indicator must be analysed for corrective action at facility level.
n If the indicator is 0%, no facilities placed an order when the quantity of a product was
below the minimum. This reaches the indicator target.
n If the indicator is > 0%, corrective action should be taken to examine why orders are
being placed too late:
— Are facilities properly calculating and using data for inventory control, such as the
average monthly consumption, buffer stock, product lead time, maximum stocks
and minimum stocks?
— What tools, training, capacity or supervision are required to ensure that facilities
use these calculations in order to time orders?
— Do infrastructural issues (e.g. bad roads) complicate timely ordering?

5.8 Availability of ARVs and tuberculosis and malaria medicines
Core indicator 12
Percentage of treatment sites that had a stock-out of one or more required medicines during a defined period (universal access indicator and early-warning indicator for HIV drug
resistance)
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		 What it measures
This indicator measures the effectiveness of the PSM system in terms of the availability
of medicines. The consequences of stock-out – the scale of treatment interruption and
risk for drug resistance – depend on the number of patients whose treatment will be
disrupted because of product stock-out. During the validation workshop, it was suggested
that stock-outs be assessed at all levels of the national supply chain: central medicines
store, regional store and health facilities.
This indicator is easy to monitor, as the information is provided regularly to central medical stores in order to receive new ARV supplies. It is a useful indicator for assessing the
performance of a PSM system. If this indicator misses the target, indicators 12A1, 12A2,
12B, 12C1 and 12C2 can be used to measure the severity of the stock-outs.

		 Measurement period and frequency
This indicator is applied to a defined retroactive period, e.g. the past year or past quarter.
The additional indicators 12A1 and 12A2 measure cross-sectional availability. Indicators
12B, 12C1 and 12C2 are applicable for a defined period, e.g. previous calendar year or
quarter.

		 Rationale
PSM managers are responsible for ensuring product availability and avoiding stock-outs.
ARVs and tuberculosis and malaria medicines should always be available at health facility
level to ensure that all prescriptions are filled when patients need treatment.
It is essential to monitor the risk for stock-out as close as possible to real time, to ensure
that the stock in hand at a treatment centre never falls below the buffer stock.1 If stock-out
occurs, it is important to measure its severity (duration and number of products out of
stock). The severity of stock-outs depends on the number of patients whose treatment
contains the product that is out of stock.

		 Data collection
This indicator requires:
n stock inventory control reports from health facilities, also indicating the stock of each
item;
n requisition forms submitted by facilities during a defined period (e.g. previous order
period, previous quarter, past year) for ARVs and tuberculosis and malaria medicines;
and
n a list of the medicines that each facility is expected to dispense, if these are not already
included in the inventory control reports or requisition forms.

		 Data source
This information is collected centrally, at the level at which health facilities submit their
inventory control reports or requisition forms for ARVs and tuberculosis and malaria
medicines.

1

Ordering before the stock in hand falls to buffer stock (minimum stock) levels in Indicator 11.
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		 Calculation
Number of health facilities dispensing ARVs, tuberculosis and
malaria medicines that experienced a stock-out of one or more required
products during a defined period
		
x 100
Total number of health facilities dispensing ARVs, tuberculosis and
malaria medicines during the same period		

		 Target
0% of facilities have a stock-out of one or more ARVs (tuberculosis or malaria products)
during a defined period (100% of treatment sites have no stock-out during a defined
period).
If the target has not been met, additional indicators can be used to measure the severity
of the stock-out:
12A.

Availability (cross-sectional analysis)

12A1

Percentage of available items at each treatment site

12A2

Average percentage of items available at all treatment sites

		 What it measures
Health facilities can report which ARVs (tuberculosis or malaria medicines) are out of
stock in their periodic inventory reports. From this information, it is possible to calculate
the percentage of products that are available per health facility and an overall average
percentage for all treatment sites. It is also possible to assess which products are most
often out of stock at all reporting treatment sites, i.e. the percentage of facilities experiencing a stock-out per product (Indicator 12B but in a cross-sectional analysis rather than a
longitudinal one).

12A1. Average percentage of available items at each treatment site
Number of available ARVs, tuberculosis and malaria medicines
		
Total number of expected ARVs and tuberculosis and malaria medicines

x 100

		 Target
100% of available products per health facility
Example: Health facility A is expected to have 10 ARVs available at all times. During the
month of measurement, there was a stock-out of one product and only 9 of the 10 ARVs
were available. Therefore, the facility had 90% of ARVs available.

12A2. Average percentage of items available at all treatment sites
		
Average availability =
		

Sum of percentages in 12A1
Total number of facilities assessed
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		 Target
100% of products
Example: Calculating the availability of products in each health facility will give the national average. There are 120 facilities, one of which is health facility A with 90% availability.
There are 25 facilities with 80% availability, 15 facilities with 90% availability and 80 facilities with 100% availability:
		
Sum of all percentages:
		
(25 x 80%) + (15 x 90%) + (80 x 100%)
Average availability =		
		
Total number of facilities: 120

= 94.6%

12B. Percentage of treatment sites that had a stock-out of a particular product
during a defined period
		 What it measures
This indicator measures which products are most often out of stock, and investigations
can be conducted to examine why. The percentage of treatment sites in a country that
experienced a stock-out for each product can be calculated:
Number of health facilities dispensing ARVs and tuberculosis
and malaria medicines that experienced one or more stock-outs of a
particular product in the past year
		
Total number of health facilities dispensing the particular ARV
or tuberculosis or malaria medicine in the past year

x 100

		 Target
0% of facilities
Example: Analysis of reports from 100 treatment sites shows that 15 health facilities had
stock-outs of tenofovir and lopinavir/ritonavir, three facilities had a stock-out of efavirenz
and two facilities had a stock-out of zidovudine. Therefore, 20 facilities experienced stockouts of one or more ARVs.
This example shows that 20% of facilities (20 of 100) had stock-outs of ARVs. The stockout per product was 15% for lopinavir/ritonavir, 15% for tenofovir, 3% for efavirenz and
2% for zidovudine, which indicates which products were affected in most health facilities:
lopinavir/ritonavir and tenofovir were out of stock in more health facilities. The reasons
can be investigated specifically for these products, especially if the stock-out rates are
severe.
12C.

Duration of stock-out

12C1

Average duration of stock-outs at each treatment site during a defined period

12C2

Average duration of stock-outs at all treatment sites during a defined period (earlywarning indicator for HIV drug resistance)

		 What it measures
This indicator examines the duration of stock outs; the longer the duration of stock-out,
the more severe the situation. Given the importance of the duration of the stock-outs, it
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is suggested that the number of days of stock-outs be recorded for each product for a
defined period (e.g. the reporting period).1
While these indicators measure facility and country averages, it is also possible to sum all
stock-out days per product registered in each health facility to determine which product
was the longest out of stock. The data collection sheet allows calculation of the average
duration per product.

12C1. Average duration of stock-outs at each treatment site during a defined period
Average stock-out duration in a health facility (days) =

Sum of stock-out days
Total number of items

		 Target
0 days of stock-out
Example: Health facility A dispenses three ARVs: zidovudine + lamivudine, nevirapine and
efavirenz. It reports 100 days of stock-out for zidovudine + lamivudine and 170 days of
stock-out for efavirenz during the past year. With the formula above, the average duration
of stock-out in this facility is:
90 days (average stock-out lasted
90 days, ranging from 0 days (nevirapine) =
to 170 days (efavirenz))

Sum of stock-out days: 100 + 170 + 0
Total number of items: 3

12C2. Average duration of stock-outs at all treatment sites during a defined period
Average number of stock-out days
=
at all health facilities in a country
		

Sum of average stock-out duration in 12C1
Total number of health facilities

		 Target
0 days of stock-out
In addition to 12C1 and 12C2, it is possible to measure the duration of stock-outs as a
percentage of total days in the defined period. This is included in the data collection sheet.
For instance, the example in 12C1 showed that the facility’s average stock-out was 90 days
and the defined period was 1 year, or 360 days. Therefore, the percentage of days during
which there were stock-outs is 90/360 = 0.25, so that stock-out occurred during about
25% of the defined period.

		 Analysis of Indicator 12
The ideal situation would be no stock-out of any ARV or medicine for tuberculosis or
malaria in any target facility (public, private or nongovernmental) throughout the period.
i.e. no stock-out of any item monitored during the defined period.

1

During the validation workshop, malaria programme managers reported that the WHO Malaria Programme
has an indicator to examine the duration of stock-outs and sets a maximum of 7 days of stock-out per
quarter.
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If a stock-out occurs, it is important to measure the availability or the percentage of available products (12A), the percentage of health facilities that experienced stock-out of a
particular product (12B) and the duration (severity) of the stock-out (12C).
The objective of any PSM manager is to avoid stock-outs, which lead to treatment disruption with risk of drug resistance. It is therefore essential to monitor the stock in hand
regularly. The stock at a treatment centre should never fall below the buffer stock (see
core Indicator 11).
Any stock-out will require investigation if the targets are not met. The questions to be
asked are:
n Why are certain products out of stock more frequently, for longer or more broadly than
others? Is there an issue with suppliers? Is the buffer stock or average monthly consumption of these products not measured correctly? Were there unexpected changes
in demand?
n Why do certain facilities experience more frequent or longer stock-outs? Is the facility
staff equipped, trained and supervised in PSM management (e.g. inventory control,
quantification, timely ordering)?
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6. Conclusion and way forward
for effective implementation

The goal of the PSM early-warning and performance indicators presented in this document is to provide a harmonized structure for monitoring and evaluation that will provide
timely, critical information on PSM efficiency and stocks at different levels of the supply
system, particularly at heath facility level.
Effective implementation of PSM monitoring systems requires supportive mechanisms.
Participants in the workshop on validation of indicators identified the following elements:
n definition of partners and stakeholders in the national PSM system in order to better
understand and define PSM actors in the country, areas for collaboration and complementary work and exchange of information on PSM;
n establishment of a national committee of relevant PSM partners and stakeholders to
support data collection and reporting, use data for quantification, plan procurement
and monitor the performance of the national PSM system, including the early-warning
indicators;
n aggregation of data, especially in large countries with many health facilities. Data from
primary and secondary facilities should be aggregated at intermediate levels (e.g. district, province, region) and then submitted to national level. This approach increases
the involvement and commitment at various levels of the national health and supply
system. Distribution channels and use of these indicators should be explained clearly
at all levels of a decentralized system and in both the public and the private sectors to
ensure synergy of all levels of distribution and sectors in order to minimize the risks
for stock-out and overstocking.
n use of existing records already submitted by health facilities and aggregated at regional
and central levels to measure the PSM early-warning indicators. It will be important
to strengthen data quality assurance to ensure that the results of indicators and the
decisions taken are based on valid, accurate information.
n regular supervision to assess the accuracy, timeliness and completeness of data submitted to central level. Oversight is essential to improving data quality.
n establishment of a mechanism for feedback to data providers and health service providers as a motivational factor, to show the importance of information-gathering, analysis
and reporting. Provincial or national meetings should be held to discuss the results.
Any recommended actions might enhance motivation and the relations between different levels of the national information system.
n assessment of the effect of monitoring on improving the PSM system, particularly if
monitoring is regular. The PSM early-warning indicators are expected to help countries
to prevent stock-outs and losses due to overstocking.
These supportive mechanisms will help PSM managers to fulfil their primary objective: to
ensure an uninterrupted supply of essential products. PSM programmes must champion
the recommendations listed above, integrate the 12 indicators into national PSM monitoring and allocate the necessary resources in the national plan to monitor the performance
of national PSM systems and prevent stock-outs and overstocking.
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Glossary1

Average monthly consumption: How rapidly a product is usually consumed during the
course of a month. It is calculated per product at each distribution point (health facility,
intermediate or central level). Monthly consumption can be collated with data from daily
use records, bin or stock cards or drug registers and is calculated from average consumption over a period (e.g. 6 months). The period during which a stock-out was experienced
should be taken into account by deducting the number of stock-out days from the denominator.
		
Average monthly consumption =
		

Total consumption during a defined period
Number of months during that period

The average monthly consumption is a critical calculation for determining buffer and
minimum stocks and avoiding stock-outs or overstocking. National PSM programmes
must ensure that all facilities record the average monthly consumption of every product
they dispense.
Buffer stock (‘security stock’, ‘buffer inventory’ or ‘safety stock’): A defined level of stock
maintained at a treatment site that is additional to the current forecasted demand. It is a
defined stock for security purposes and varies with the size of the facility and the number
of patients. The buffer stock is determined for every product, at every level of the supply
chain (e.g. every treatment site and storage facility, like the central medical store). The
buffer stock is used to ensure that, in exceptional circumstances – events or demand that
are out of the ordinary, some stock is available to reduce the risk for stock-out.
Forecasting: Planning demand for a long period at national level on the basis of various
assumptions, such as actual and estimated needs, the capacity of the health system, plans
for scaling-up treatment coverage and the allocated funds. Frequently updated forecasts
ensure that medicine quantification and procurement are based on accurate data, thus
reducing the risks for stock-out and overstocking.
Lead time
Delivery time: The time between sending an order and delivery of supplies to a point in
the supply chain (e.g. from the central medical stores to a treatment facility or a district
medical store). Delivery time to stores can be further delayed by poor infrastructure (e.g.
poor roads, especially during rainy seasons), poor condition of delivery vehicles, increased
workload at the issuing store or non-availability of adequate resources at the central store.
Supplier lead time: The time between placing an order for a medicine item with a supplier
(e.g. contract or purchase order is signed) and arrival of that order at the location agreed
upon in the contract (e.g. port or central medical store). Lead time is usually measured
in days, but the unit of measurement (e.g. days, weeks, months) should be clearly indi-

1

Based on this paper and Management of drugs at health centre level – training manual. Geneva, World Health
Organization, 2004. http://apps.who.int/medicinedocs/en/d/Js7919e/7.4.html
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cated. Lead time is a measure of the supplier’s timeliness. In some cases, suppliers are
contracted to deliver to a port; at other times, they are responsible for clearing items at the
port and delivering them to the central warehouse, accounting for additional time for port
clearance and in-country transport if required. Therefore, the supplier should be evaluated
for the full cycle. The full purchase order cycle is from the time of quantification to the time
supplies arrive at the central warehouse.1
Maximum stock: Upper limit of inventory (quantities), which should not be exceeded.
The level is fixed per product for each facility on the basis of consumption rates, available storage space, risk for deterioration, buffer stock requirements and time between
two consecutive orders. The maximum stock is the minimum level plus the quantities
required to cover patients’ needs between two consecutive orders. The longer the time
between two consecutive orders, the higher the maximum stock. It is essential to monitor
the stock in hand regularly to ensure that the required quantities are well quantified when
making a new order, so that the stock does not exceed the maximum level, which would
risk overstocking and expiry. The maximum stock is measured in months rather than
quantities, because quantities vary by treatment site because of differences in average
monthly consumption.
Minimum stock: Lower limit of the inventory, which gives an alert for ordering new quantities of health products to prevent the risk for stock-outs. The minimum stock is a warning level for placing a new order and corresponds to the buffer stock plus the quantities
required to cover the needs of patients during the lead time.
The minimum stock of each product is determined at each facility on the basis of the
lead time and average monthly consumption. If the order for ARVs and tuberculosis and
malaria medicines is made when the stock of an item is below the established minimum
level, the buffer stock will be consumed, and any delay may place the facility at high risk
for stock-out. It is essential to monitor the stock in hand regularly to ensure that orders are
placed in a timely fashion. A minimum stock is measured in months rather than quantities, because quantities vary by treatment site because of differences in average monthly
consumption.
Opening balance: Stock in hand at the beginning of a defined time when new supplies are
received.
Overstocking: Excess stocks of products, which exceed current demand at a given time.
Overstocking can lead to product expiry and result in wasted supplies and funds. It should
be prevented by taking into account the stock in hand and consumption data when calculating the quantities to be procured.
Quantification: Calculation of product quantities on the basis of the actual number of
patients who need medicines. This exercise is carried out to minimize the risks for stockouts or overstocking. Quantification is undertaken when a country is preparing to place an
order and should involve all stakeholders in the procurement and supply chain management.
Quantification involves determining the actual number of packs of each medicine required
at each level of the supply chain. It must take into account past consumption, the current
patient load, the number of new patients expecting treatment, pack sizes, stocks in hand,
buffer stock required, stock-outs (if any, and their duration) and anticipated losses.
Quantity: Number of medicine items, defined in the smallest possible unit (e.g. pills,
vials). The unit of measurement should always be specified for each medicinal product.
1

See Measuring supply chain performance: guide to key performance indicators for public health. Washington
DC, United States Agency for International Development Deliver Project, 2010.
http://deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/MeasSCPerf.pdf
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Stock in hand: Includes all quantities available for consumption at any stock control. The
stock in hand excludes all expired medicines. If the defined minimum stock is 2 months
and the stock in hand is for 1 month, the risk for stock-out is high, unless an emergency
delivery is received.
		
Stock in hand (in months) =
		

Current quantities of each item in stock
Average monthly consumption of each item

Having many months of stock is not necessarily good. For example, if there are 12 months
of stock in hand but the medicines will expire within 6 months, there is a high risk for loss
due to expired products, and corrective action should be taken to redistribute quantities
to other treatment centres that need them. For these reasons, it is essential to monitor
the stock in hand continuously, not only in quantities but also in consumption months to
be covered by these quantities. The expiry date of products should also be monitored, and
the principle of ‘first expiry, first out’ should be applied.
Stock-out: Any time when, at a defined moment in a given inventory, a needed medicine
item is not in stock and orders or prescriptions cannot be filled. Stock-outs of ARVs and
tuberculosis and malaria medicines disrupt treatment, which can result in the development of drug resistance.
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For more information, contact:
World Health Organization
Department of HIV/AIDS
Avenue Appia 20
1211 Geneva 27
Switzerland
E-mail: hiv-aids@who.int
www.who.int/hiv
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