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Executive Summary

Background

For decades, effective and affordable malaria medications were available to patients across Africa
through both the public health system and the private drug sellers that are pervasive throughout
much of the continent. The spread of drug resistance, however, has undermined the efficacy of
common drugs such as chloroquine in many areas and led most malaria endemic countries to adopt
artemisinin-based combination therapies (ACTSs) as their first-line treatment. With financing from the
Global Fund to Fight AIDS, Tuberculosis, and Malaria and the U.S. PresidentOs Malaria Initiative,
among others, ACTs are increasingly available through the public sector. But due largely to high
prices compared to the alternatives, access to ACTs through the private sector has been minimal and
millions of patients have continued to purchase and use ineffective or inappropriate medicines.

Based on the recommendation of a report by the Institute of Medicine, the international malaria
community has been developing a global subsidy Bknown as the Affordable Medicines Facility -
malaria (AMFm) D to increase access to ACTs in the private and public sectors and limit the use of
artemisinin monotherapies. At the same time, the governments of several malaria-endemic countries
have taken steps to increase effective treatment through the private sector, including developing
national subsidies of ACTs. However, little is known about how such subsidies will function in
remote areas of Africa. As a result, in October 2007 the Tanzanian Ministry of Health and Social
Welfare (MOHSW) and the Clinton Foundation launched a pilot ACT subsidy project with the goal
of generating additional evidence to guide the design and planning of the AMFm and other
initiatives. These organizations, with the support of other partners and experts, designed the pilot to
answer two critical questions related to the implementation of a large-scale ACT subsidy:

- What effect will a subsidy introduced at the top of the supply chain have on prices paid for
and uptake of subsidized ACTs by rural malaria patients?

- What impact will additional interventions, notably the inclusion of a suggested retail price
(SRP), have on the price and volume of subsidized ACTs?

Design

Given its high burden of endemic malaria (an estimated 14-18 million clinical cases of the disease
each year) and rate of treatment seeking in the private sector (roughly 40-50% of all fever patients
visiting private outlets), Tanzania is an appropriate setting to test an ACT subsidy. Three rural
districts in the country were selected based on criteria such as malaria incidence and ratio of small
drug shops, known agéa /z dawa barid;, to population, and were randomly assigned roles in the

project. Two districts (Kongwa and Maswa) were designated to receive subsidized ACTs and a
package of supporting interventions. No interventions are implemented in a third district (Shinyanga
Rural), which serves as a control. Behavior change communication through a variety of media,
placement of ACTs into patient-friendly, Tanzania-specific packaging (both implemented by
Population Services International), and training of shop attendants on malaria and ACT dispensing,
are all being conducted in both intervention districts in order to ensure responsible uptake and use of
subsidized ACTs. In addition, ACT packs distributed in Kongwa are marked with an SRP
determined through an analysis of costs in the supply chain.

The project centers on the sale of ACTs at highly subsidized prices, first from the Clinton
Foundation B which procures the product from the manufacturer, Novartis  to a national
wholesaler and then by the wholesaler to regional distributors and retailers. Aside from the
wholesaler, there is no contact between the MOHSW or the Clinton Foundation and other



businesses in the supply chain in order to limit potential variation from normal behavior.
Comprehensive monitoring and evaluation of a set of key metrics is conducted at the end-user level
using four data collection techniques: exit interviews, Omystery shoppersO, retail audits, and
public/NGO facility audits. Data are collected and analyzed a total of five times throughout the
lifetime of the project, twice in 2007 and three times in 2008. Distribution of subsidized ACTs began
in the first week of October, 2007.

This document presents the second set of data generated by this project, gathered from March 3 b
13, 2008, roughly five months after the introduction of subsidized ACTs. While this analysis is
considerably more robust than the preliminary results presented in November, it is still too early to
draw firm conclusions regarding the impact of national or global subsidy mechanisms. Rather, this
initial evidence is provided in order to inform the ongoing discussions and decisions on the AMFm
and TanzaniaOs national ACT subsidy. A final report on the findings from the project with more
comprehensive analysis will be distributed in December 2008. The inherent limitations of this project
must also be considered in all interpretations of its findings. These include its limited scope both
geographically (findings in three districts of Tanzania cannot be automatically applied to other
regions or countries) and methodologically (data is collected only for patients visiting drug shops and
cannot determine behavior at other private outlets).

Noting those caveats, the latest results continue to be cause for cautious optimism about the
potential impact of a large-scale ACT subsidy. A total of eight preliminary conclusions with
implications for global and national policy decisions are suggested by the analysis in this report.
These are divided into primary findings, which relate directly to the core questions the pilot was
designed to answer and are therefore more robust, and secondary findings, which relate to other
important questions about the impact of the subsidy but which the pilot methodology is not
optimally designed to answer.

In general, these findings show that uptake of subsidized ACTs has been rapid and prices have been
equal to or less than common alternatives. However, the slower penetration of ACTs into remote
areas indicates that interventions to incentivize businesses to overcome supply challenges may be
necessary to facilitate greater coverage in these areas.

Primary Findings
1. Uptake of subsidized ACTs has continued to increase, particularly for children under five

Just under half (44%) of all consumers purchasing anti-malarials at drug shops in the intervention
districts bought subsidized ACTs in March. By comparison, no consumer in the control district
received an ACT through drug shops. The proportion of consumers seeking treatment for children
under five obtaining ACTs grew particularly rapidly, from 40% in November to 62% in March. Total
monthly sales of subsidized ACTs increased more than fourfold between November and March to
nearly 9,000 full treatment courses.

2. Prices of subsidized ACTs remain low in both districts, and are competitive with the most
common alternative anti-malarials

On average, consumers are paying $0.51 for subsidized ACTSs, which is 95% less than the normal
market price (~$10). Prices paid for subsidized ACTs across all dose sizes have been consistently less
than or equal to those for common alternatives such as SP, with prices of ACTs for children under

five, on average, being 57% lower than amodiaquine (the most popular alternative). No evidence was
found of retailers engaging in Oprice gouging,O P no consumer paid more than $1 for an ACT. The



price of artemisinin monotherapies ($1.67) was substantially above that for subsidized ACTs,
although few sales of these products were observed.

3. Prices of subsidized ACTs and other anti-malarials are not higher at more remote, less
competitive stores

A key concern expressed about large-scale ACT subsidies is that retailers in remote areas, faced with
less competitive pressure, will charge substantially higher prices. No evidence of this behavior has
been observed in the pilot to date. Differences in prices paid by consumers for subsidized ACTs and
other anti-malarials between remote shops and those in more densely populated areas have been
statistically insignificant.

4. The proportion of remote drug shops stocking subsidized ACTs remains limited

Between November and March, the number of drug shops in more densely populated areas stocking
subsidized ACTs has grown substantially (from 46% to 80%). By comparison, stocking by shops in
remote areas remained constant at 36-38%. Total monthly sales of subsidized ACTs were
correspondingly skewed towards less remote shops. This finding is expected given qualitative
understandings of the challenges of distribution to remote stores (for example, higher transport costs
and limited working capital of shops) and suggests the need to create additional incentives for
distributors to reach these shops.

5. The suggested retail price appears to have reduced price variation substantially but
artificially inflated the price of adult doses

Almost all consumers in the SRP district (Kongwa) paid exactly the recommended price for
subsidized ACTs. In contrast, wide variation of ACT prices was observed in the other district
(Maswa), which led to a 63% increase in the average price for the infant ACT dose, from $0.24 in
November to $0.39 in March. However, the recommended price for the adult ACT dose in Kongwa
is nearly double the rate charged in Maswa, indicating that the SRP is keeping prices for that dose
artificially above market rates. This suggests that the SRP can be an effective tool for efficiently
controlling retail prices, but that detailed analysis of supply and demand factors is required to
determine the optimal SRP level.

Secondary Findings

6. Better-off individuals continue to seek treatment more frequently at drug shops, though
there is considerable variation among districts

As in November, more individuals in the highest socioeconomic quintiles were observed seeking
treatment at drug shops than those in the lowest quintiles. In Maswa, however, the proportion of
individuals in the lowest two quintiles increased substantially to approach an almost normal
distribution across quintiles. There was no statistically significant correlation between socioeconomic
status and either the proportion of consumers buying or the price paid for subsidized ACTs. Due to
the limitations of the study, this does not reflect overall private anti-malarial access among the
poorest (the poor have been found to seek treatment at other outlets such as general stores), but it
does suggest the need for additional interventions to increase equity of a large-scale subsidy.



7. The proportion of anti-malarial purchases for children under five has grown, while older
children and adolescents remain underrepresented

The proportion of consumers seeking treatment for children under five at drug shops has increased
significantly in the two intervention districts, from 11% at the baseline (August) to 29% in March.
While that proportion has remained constant in the control district during the same period, it is
impossible to determine at this stage if the introduction of subsidized ACTs is contributing to the
increase. Older children and adolescents (aged 5 D 16 years) remain highly underrepresented,
accounting for only 6% of anti-malarial purchases at drug shops in March compared to an estimated
23% share of annual fever incidence. While this age group does not bear the high risk of mortality of
children under five, malaria can be an important cause of school absenteeism and hospital admission,
suggesting that this finding warrants further exploration.

8. The subsidy appears to have contributed to increased overall ACT access in the two
intervention districts

Another primary concern about large-scale subsidies is that greater availability of ACTs in the private
sector will attract patients who would have otherwise sought treatment through the public health
system rather than increasing overall access. There are signs that this has not occurred in the pilot.
The total number of ACTs distributed per month through the public and private sectors grew by
15,000 full treatment courses between November and March, with the subsidy accounting for nearly
half of that increase. However, the pilot does not employ the methods necessary to monitor overall
treatment access (e.g., household surveys) and thus it is not possible to state definitively that access
has increased.
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2) Background

In the past four years, most malaria-endemic countries have shifted to artemisinin-based combination
therapies (ACTS) as the first-line treatment for malaria in response to the dramatic rise in resistance
to previously common treatments such as chloroquine. But while the governments of these countries
have made progress in expanding access to ACTs through the public health system, the high cost of
producing and distributing these drugs have made them inaccessible to the 40-50% of patients who
seek malaria treatment through the private séttthre recommendation of the Institute of

Medicine, the international malaria community has been considering a global subsidy of ACTSs,
known as the Affordable Medicines Facility - malaria (AMFm), to increase access to effective
treatment through the public and private sectors and delay the onset of resistance toiartemisinin.
While the concept of this facility was endorsed by the Roll Back Malaria Partnership Botrd at its 13
Meeting in November 2007, several questions about its potential impact and operational model
remain outstanding. When this study was designed, the principal questions raised by technical
partners and potential donors related to whether a subsidy introduced at the top of the supply chain
will result in sufficiently reduced prices for, and therefore increased access to, ACTs and which
supporting interventions must be implemented at the country level to ensure the success of such a
subsidy. This project was designed specifically to help address those questions.

Since the launch of this project, members of the global malaria community have raised additional
guestions about the AMFm and other large-scale ACT subsidies. These issues include, among others,
whether subsidized ACTs distributed through the private sector will reach the poorest of the poor in
rural communities and whether the availability of affordable ACTs in the private sector increases
overall treatment access or diverts demand from the public health system. While these are important
guestions, this pilot was not designed to robustly answer them and, as such, any data related to these
areas should be treated with caution.

To generate evidence to help address the two core questions, the Government of Tanzania, the
Clinton Foundation, and Population Services International (PSI) are implementing a pilot project to
distribute subsidized ACTs through private drug shops, knéwa &siwva baridi (DLDB), in two

rural districts of Tanzania. A third district, which does not receive subsidized ACTSs, is monitored to
serve as a control in measuring the impact of the subsidy. By replicating the conditions under which a



global and/or national subsidy would operate, this pilot seeks to provide robust information to
inform the design and implementation of such an intervention. An initial report of preliminary data,
gathered after one month of implementation, was presented at the 13th Roll Back Malaria
Partnership Board Meeting in November 2007; this report provides more robust data to inform
ongoing discussions about the design of the AMFm as well as a national ACT subsidy in Tanzania
financed by the Global Fund to Fight AIDS, Tuberculosis, and Malaria. The project will run for a full
year from the initial distribution of subsidized ACTs (from October 2007 through November 2008),
with data captured, analyzed and shared with local and international partners on a regular basis.

Figure 1: Anti-malarial treatment seeking in three rural Tanzanian districts! (data from

household survey of 628 individuals reporting fever/malaria in 2001)

Treatment Source Under five Over five Total
years years
N 172 456 628
Any treatment 154 (90%)*| 377 (83%)* 531 (85%)
Any provider visit 131(76%) | 337 (74%) 468 (75%)

Government facility

60 (35%)*

81 (18%)*

141 (22%)

Private facility

18 (10%)*

22 (5%)*

20 (6%)

Duka la dawa baridi | 42 (24%) | 124 (27%) 166 (26%)

General shop 35 (20%)* | 150 (33%)* 185 (29%)

Other 2 (1%) 6 (1.2%) 8 (1.2%)
Drug from 28 (16%) | 52 (11%) 80 (13%)

home/neighbor

1 Kilombero, Rufiji, and Ulanga districts
* Significant difference between over and under fivetegthwith Rao and Scott correction, p<0.05)
Source: Catherine Goodma, Economic Analysis of the Retail Market for Fever and Malaria Treatment in Rural Tanzania

In Tanzania, more than 90% of the population is at risk for malaria (approximately 37 million
people), causing roughly 100,000 deaths per year, primarily in children under five years of age and
pregnant women. An estimated 14 to 18 million clinical malaria cases occur annually, making the
disease a leading cause of both outpatient attendance and inpatient admissions in health facilities.
Past studies have suggested that 40-50% of people in Tanzania seek treatment for malaria from
private sector outleis.

The sources of private sector malaria treatment in Tanzania include private health facilities, registered
pharmacieSiuka la dawa baridi, and general stores, which occasionally stock small quantities of drugs
alongside household staples. While general stores are by far the most numerous outlet type, with the
switch in the first-line treatment from chloroquine (CQ) to sulfadoxine-pyramethamine (SP) in 2001
and the establishment of the Tanzania Food and Drug Authority (TFDA), many of these shops
stopped stocking anti-malanidsior to this switch, general stores accounted for roughly 10% of
anti-malarial purchases in the private ségimday, the most common private sector source of anti-
malarials is thought to B&ta /u dawa baridi, of which there are over 8,000 nationwide (compared to
several hundred pharmacies, clustered primarily in Dar es Salaam and a few otherilarge cities).
Duka la dawa baridi are required to be staffed by an individual with at least one year of health training,
and are only allowed to sell over-the-counter (OTC) medicines, although research has shown that
both of these requirements are often notimathile by lawka /a dawa baridi are not supposed to

stock SP or any artemisinin-based products (which are classified as prescription only), many stores
do not abide by these restrictions and SP in particular is widely available.

In 2006, Tanzania switched its national guidelines for first-line malaria treatment to ACT, specifically
artemether-lumefantrine (AL), with distribution beginning in the public sector in December of that



year. ACTs are classified as prescription-only medication, and currently are only consistently available
in health facilities and registered pharmacies. For this pilot, the TFDA has approved AL for OTC

uSe iNduka la dawa baridi in the two intervention districts only. Through TanzaniaOs Global Fund

Round 4 grant, ACTs in the public sector are available at a subsidized rate of 300 Tanzanian Shillings
(TSH), approximately US$0.25. Children under five are exempted from this fee. However, many
health facilities require a mandatory blood smear and may also charge a consultation fee, resulting in
a total visit cost of up to 1000-1500 TSH (US$0.83-$1.25), including the cost of an ACT for an adult.

Tanzania has been taking other actions to increase access to ACTs and other essential medicines
though the private sector. Beginning in 2007, the TFDA has partnered with the U.S. PresidentOs
Malaria Initiative to provide subsidized ACTs through the Accredited Drug Dispensihg Outlet
(ADDO) model in two rural regions. The country has also successfully applied for a grant from the
Global Fund to implement a nationwide subsidy of ACTs through the private sector for children
under five, which is slated for launch in late 2008.

Tanzania has put in place regulations to limit the use of ineffective or poor quality medicines through
the private sector. In 2001, the regulatory authority (then known as the Pharmacy Board)
deregistered all chloroquine formulations due to high levels of resistance and, in 2007, the TFDA
enacted a prohibition on the further import, manufacture and sale of oral artemisinin monotherapies.
Under the terms of this prohibition, wholesalers and retailers were permitted to sell off their
remaining stocks of artemisinin monotherapies until December 2007. It is expected that this
development will impact the volume of artemisinin monotherapies tracked over the course of this
project and should be considered when interpreting relevant results.

2.1) Project Design and Implementation

The pilot ACT subsidy has three core components:

1. Procurement and distribution of subsidized ACTS;
2. Design and implementation of accompanying interventions; and
3. Monitoring and evaluation.

2.1.1) Procurement and distribution of subsidized ACTs

At the heart of the project is the distribution of ACTs at highly subsidized prices to drug shops, and
subsequently malaria patients, in the target areas. This process begins with the Clinton Foundation
procuring quantities of AL, the recommended first-line treatment in Tanzania, into Dar es Salaam.
After these drugs are placed into specially designed packaging (by PSI), they are sold to a national
pharmaceutical wholesaler at prices 88% less than the current prices offered by the manufacturer
(Novartis) to public sector buyers and 98% less than current prices charged in the private sector. The
wholesaler is then responsible for delivering the drugs through its existing distribution networks to
private drug shops in the two intervention districts (see Figure 3).

! The Accredited Drug Dispensing Outlets initiative of the Tanzania Food and Drug Authority aims to improve the quality

of rural drugstores through a comprehensive approach encompassing dispenser training, strengthened record-keeping and
financial management systems, and renovated store premises. Currently, it has been implemented in four regions in
Tanzania, with a nationwide rollout planned to be completed by 2010.



Figure 2: Comparison of project pricing per dose to current market prices

Coartem Pricing Yellow Blue Red Green
Intended weight band 5-<15 kg 15-<25 kg 25-<35 kg 35+ kg
Intended age group 3 months- | 3-<8years | 8-<12years| 12+ years
<3 years

Project price to wholesaler $0.045 $0.09 $0.14 $0.19
Manufacturer public price $0.37 $0.74 $1.11 $1.40
% subsidy in project 88% 88% 87% 86%
Manufacturer private price n/a n/a n/a ~$4.00
% subsidy in project - - - 98%

1 Determined by Tanzanian national treatment guidelines, not by the manufacturer
2 The price publicly listed by the manufacturer as of April 25, 2008. Actual price offered to buyers may vary.
3 Coartem is sold in private sector in different packaging than in the public sector and only in the adult dose

Following its normal practices, the wholesaler uses two channels to distribute the subsidized ACTs to
the drug shops: sale to regional wholesalers that have significant penetration among drug shops in
the two districts (Oindirect channelO), and distribution directly to shops through local stock points
owned by the wholesaler (Odirect channelO). This approach has two advantages. First, it enables
comparison of markups and other practices used in each channel, thereby providing further insight
into supply chain behavior. Second, by enabling shops to access subsidized drugs from multiple
sources, it more effectively replicates the competitive environment that would likely exist following
the introduction of a national or global subsidy. However, as described in section 5.2, the
wholesalerOs operations have changed since the launch of the project, effectively eliminating the
direct distribution channel.

Figure 3: Planned Flow of Drugs for Tanzania Pilot Subsidy
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2.1.2) Design and implementation of accompanying interventions

Studies have consistently shown that a patientOs likelihood of obtaining and appropriately using
effective anti-malarial treatment is driven by a range of factors in addition to price, including his or
her socioeconomic status and education level, the knowledge of the provider, and the packaging in
which the drug is provided, among othéser the past decade, a range of interventions

implemented across Africa have successfully addressed some of the non-price barriers to effective
malaria treatment. A number of these interventions have been included in the project to determine
their relative impact on key outcomes of a global or national ACT subsidy and to ensure that uptake
and proper use of subsidized ACTs is sufficient to achieve the objectives of the project.

After reviewing existing research projects and consulting with partners experienced in this area, the
study team decided to include four key supporting interventions in the project:

1. Behavior Change Communication (BCC)

An effective communications effort is critical to ensure that there is sufficient uptake of
subsidized ACTs through the private sector as well as to reinforce other important behaviors
related to treatment seeking and usage. All communications activities for the project build off of
an existing campaign that PSI has implemented to support the Tanzanian Ministry of Health and
Social WelfareOs (MOHSW) nationwide roll-out of ACTs through the public sector. Existing
messages encourage patients to seek prompt treatment for malaria, to use combination therapy
(“Dawa mseto ya malaria™), and to complete the recommended dose. In the intervention districts,
these are combined with new messages about the availability of low cost drugs in private shops
and, in Kongwa district, the maximum price patients should pay for each dose. All messages are
communicated through a range of media, including radio advertisements, cultural and mobile
video shows, and posters at retail outlets and community gathering spots (e.g., government
offices, schools). PSI staff based in the regions help ensure that messages reach even the most
remote areas of each district. Design of the campaign was led by PSI, with guidance and
feedback from a group of national stakeholders, including the National Malaria Control Program
(NMCP), the MOHSW Health Education Section, and other partners active in ACT distribution
and communication in Tanzania.

2. Provider Training

Not all attendants workingdiéa /a dawa baridi in Tanzania have formal health education and

are trained in the proper treatment of malaria and handling of drugs (despite the requirement to
only employ dispensers with at least one year of health training). Studies have shown that even a
modest amount of training for these individuals can significantly improve treatment etitcomes.
As such, the project designers felt that it was important to conduct a comprehensive, one-day
training of all shop attendants in the intervention districts. Using an existing curriculum for
private sector drug sellers developed by the TFDA, these trainings focused on the importance of
treating uncomplicated malaria with ACTs, recognizing malaria symptoms and distinguishing
between uncomplicated and severe cases, appropriate dosing of AL, and reporting adverse drug
reactions, among others. A cascading approach was used, with TFDA officials training district
and regional health authorities, who then organized one-day trainings for shop attendants in a
given area. Diagnosis was done based on clinical symptoms of malaria alone as reported by
patients, as is the case in most government and NGO health facilities.

1C



3. Repackaging

Given the lack of trained health professionalg&at: dawa baridi, the generally minimal

instructions included with typical ACT packaging, and the more complex dosing of ACTs
compared to other malaria treatments, the project decided to place all subsidized ACTs into
redesigned packaging that would help patients to use and adhere to the drugs properly. This new
packaging, which is based off a design developed by PSI for use in Rwanda and adapted through
a consultative process with local stakeholders, includes simplified instructions in the local
language (Kiswahili) and in pictorial form, with clear color coding and photographs that
differentiate between the appropriate dosage for each group. The final packaging design was
approved by Novartis and the TFDA. The process of placing drugs into the new packaging is
being managed on an ongoing basis by PSI.

4. Suggested Retail Price

One of the central hypotheses of the project is that an appropriately-determined suggested retail
price (SRP) placed on the packaging will lower the final price paid by consumers by enabling
them to hold retailers accountable. The SRP for this project was developed using a cost-based
methodology, which sought to determine the lowest possible consumer price that provides
reasonable but sufficient profits to each business in the supply chain so that they have an
incentive to stock and sell the ACTs. To determine these prices, the Clinton Foundation
conducted a detailed analysis of the cost structure and pricing behavior of the businesses
involved in distribution of anti-malarials to the target districts and developed a model which
examined the potential impact of different SRPs. The Clinton Foundation decided to price on a
per pill basis so as not to create incentives for customers to buy an inappropriate dose for their
age group. Thus, all prices are based on 50 TSH per pill, about US$0.04, of Coartem. The final
SRP created through this process is 300 TSH or roughly US$0.25 for the 5-<15 kg dose
consisting of 6 pills, 600 TSH (US$0.50) for the 15-<25 kg dose consisting of 12 pills, 900 TSH
(US$0.75) for the 25-<35 kg dose consisting of 18 pills, and 1200 TSH (US$1) for the 35+ kg
dose consisting of 24 pills.

The implementation of these interventions varies among districts, with each district having a
different role within the project. Shinyanga Rural was designated as the Opure control.O It does not
receive subsidized drugs and supporting interventions are not being implemented, but monitoring
and evaluation is conducted on an ongoing basis. As the Osubsidy control,O Maswa receives
repackaged, subsidized drugs, and BCC activities and provider training are fully implemented.
However, the drugs distributed in Maswa are not marked with an SRP and the social marketing
activities focus on raising awareness only. All supporting interventions are implemented in Kongwa,
the Oprice interventionO district, including indicating an SRP on packages and employing
communication strategies to inform patients of the price they should pay for subsidized drugs.

This structure enables the project to assess the relative impact of an SRP and associated patient
awareness on key outcomes such as price and volume of ACTs. Further variation of interventions
among districts was considered during the design of the project, but given the challenges of
effectively controlling for confounding factors, it was determined that such an approach would not
produce meaningful results and could weaken the quality of data.

11



Figure 4: Implementation of Supporting Interventions by District

Kongwa Maswa Shinyanga Rural
“Price Intervention” | “Subsidy Control” “Pure Control”
Subsidized drugs Yes Yes No
Provider training Yes Yes No
Repackaging Yes Yes No
Suggested retail price | Yes No No
Social marketing Awareness & Price | Awareness only No
Data collection Yes Yes Yes

2.1.3) Monitoring and Evalnation (Mc>E)

Extensive monitoring and evaluation activities have been built into the project design to ensure that
the outcomes from the introduction of subsidized ACTs are captured effectively. Following a
competitive bidding process, the Clinton Foundation contracted with HLSP, a private research firm
with considerable relevant experience, to manage the analysis for the project and with Steadman
Associates, a Nairobi-based firm with relevant experience in the region to conduct all the data
collection activities.

All data collection activities are centered on two core metrics for the project: the price paid by
consumers for subsidized ACTs and other anti-malarials, and the sales volume of ACTs compared to
alternative malaria treatments. In addition, a number of secondary metrics are being captured to
examine other aspects of the projectOs impact. These include:

- The age and gender of the patient;

- The brand and country of manufacture of purchased products, including classification into
categories by branded or generic status;

- The location, using GPS coordinates, of evétyu dawa baridi and public/NGO health
facilities in each district;

- The geographical clustering of DLDBs and health facilities;

- The channel (direct or indirect) through which the retailer purchased the drug;

- The package condition of drugs, i.e., loose or original;

- The socioeconomic status and level of education of drug purchasers;

- ConsumersO source of exposure to the subsidized ACT product (e.qg., radio advertisements,
wall paintings, etc.);

- The primary factors determining purchasersO choice of drugs; and

- The volume of ACTs distributed and frequency of ACT stockouts in public and NGO
health facilities.

3) Methodology
3.1) Project area

The project is being implemented in three rural districts of Tanzania. An analysis was conducted to
select districts that are roughly representative of the country and comparative with each other in
terms of basic socioeconomic and malaria-related indicators, based on available information.
Indicators considered in this analysis included population size, access to public and private health
facilities, employment in agriculture, use of bed nets, and access to anti-malaria treatment. The 2002
national census and the 2004-5 Demographic and Health Survey served as the primary sources for



quality facilities are not representative of the majority of private drug shops in the country or other
areas of sub-Saharan Africa.

Based on this analysis, the districts of Kongwa in the central Dodoma region and Maswa and
Shinyanga Rural in the North-Western Shinyanga region were selected (see Figure 5). Figure 6 shows
a comparison of key indicators across these three districts. Malaria is endemic in all three districts,
with heightened transmission during and following the rainy seasons from March to May and

October to December. Each district is a significant distance from a major city or national border,
limiting the risk that subsidized ACTs will be diverted to more lucrative markets.

Figure 5: Map of Tanzania indicating project districts
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Despite these initial selection criteria, the data gathered during the project has suggested that there
may be substantial differences among and between the populations in the three districts. At a
regional level (the lowest level for which data are available), mean monthly expenditure per capita is
roughly equal, at 8,500 TSH in Dodoma (Kongwa district) and 8,000 TSH in Shinyanga region
(Maswa and Shinyanga Rural districts), both of which are below the national average (excluding
Zanzibar) of 10,000 TSH. However, per capita annual GDP differs substantially between the two
regions, with Dodoma at 177,000 TSH (~US$ 179) compared with 299,000 TSH (~US$ 302) in
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Shinyanga. The mainland average annual GDP is 256,000 TSH (US$ 258). It is important to note
that these figures may have changed since their latest measurement quoted here, which was for the
Tanzania Household Budget Survey in 2001-02.

Figure 6: Evaluation of districts against selection criteria

District Malaria | Pop./ | Pop./ Literacy | Employment | % bednet | % U5
endem- | DLDB | Health rate (%) | in ownership | who took
icity? facility agriculture anti-

(%) malarials
same or
next day

Kongwa | Stable 3,315 | 8,574 52 85 27.6 36.2

Maswa Stable 3,238 |9,819 64 74 61.9 45.7

Shinyanga| Stable 3,893 [9,871 51 91 61.9 45.7

Rural

3.2) Sample size and data collection

Four proven data collection methods are being used to capture the key metrics for the project: exit
interviews, mystery shoppers, retail audits, and public facility audits. To eliminate the potential for
sampling error, evetyka la dawa baridi in the three districts is included in each data collection
exercise. Howeverdeka la dawa baridi may not be included in certain data collection exercises if it is
closed on the day it is visited or the owner refuses to participate (for retail audits only). In addition,
due to new stores opening and previously tracked stores closing, the number of stores monitored
during each data collection period varies. Every government and NGO health facility within ten
kilometers of @ika ia dawa baridi is included in the public/NGO facility audits, as long as a staff
member is available to answer the survey questions.

All four methods are executed concurrently in the three districts by teams of trained data collectors
managed by Steadman Associates. The baseline exercise was conductedtfiomuighs2®h

while the Month 1 data collection was conducted during Novemia®5 2007. This report

presents data collected during March 28, 2008, after approximately five months of

implementation. Subsequent collections will be carried out in August and November 2008. Figure 7
displays the number &fka /a dawa baridi and public/NGO health facilities included in the three
collection exercises to date.

Figure 7: Duka la dawa baridi and public/NGO health facilities monitored in August,
November and March

District Population # of DLDBs # of public and NGO
health facilities
Aug. | Nov. | March | Aug. | Nov. | March

Maswa 304,402 94 97 87 38 38 37
Kongwa 248,664 64 62 59 34 37 40|
Shinyanga Rural 276,393 71 75 70 33 33 40}
Total 829,461 229 234 216 105 108 117

Tools for each data collection method were developed based on experiences from sinvitar studies
and refined through a one-day testing exercise conducted in Kibaha district outside of Dar es Salaam.
The specific approach taken for each of the methods is described below.

2 Climate >75% suitable for malaria transmission (http://www.mara.org.za/).

14



Exit Interview® In this method, a data collector is stationed outsidé.eathizva baridi for a

full business day and administers a structured, pre-tested questionnaire to all exiting customers
purchasing an anti-malarial or anti-pyretic medication who give consent. Customers are asked for the
price paid and reason for selecting the product as well as who the drug is intended for and his/her
demographic characteristics, such as age and gender. The brand name and packaging condition of the
product are directly observed and recorded by the data collector. The questionnaire concludes with a
series of questions regarding the customersO assets and education level, taken directly from the 2003-
04 Tanzania AIDS Indicator Survey.

Mystery ShoppeEs The mystery shopper technique is being used to provide another measure of the
price being charged by and dispensing behavior efieathiawa baridi for subsidized ACTs and

other anti-malarials. Each shop is visited once per collection period by a data collector posing as a
common customer in need of malaria treatment. Collectors enact one of two scenarios B he/she has
malaria symptoms (i.e., fever, chills) or he/she has a nine-month old child at home with malaria
symptoms B with roughly equal distribution of the scenarios in each district. If the shop worker does
not initially offer a subsidized ACT, the collector references a radio advertisement about subsidized
ACTs and asks if any are available. The collector then purchases whatever products are offered by
the shop worker B in some cases, this can be both the first and second recommendations b at their
stated prices. Due to the potential for high variability, collectors are instructed never to negotiate the
price. Once out of sight of the shop, the collector records the details of the transaction.

Retail Audit® Data collectors Visit evVeia /a dawa baridi in the district and with the permission of

the owner, record the stock levels of every anti-malarial. These are conducted one month prior to
each data collection period and again during the actual data collection period to provide a snapshot
of stock turnover over the four-week period. There are four pieces of data that are used to calculate
sales: stocks at previous \88iicks at current visit, volume purchased and volume diéagsedue

to exceeding the expiration déBg)comparing these four data points, it is possible to determine the
volume of anti-malarials, including subsidized ACTS, sold @itaeWava baridi each month. For
subsidized ACTs, owners are asked from where they purchased the drugs (i.e., through either the
direct or indirect distribution channels), to track the extent to which the supply source impacts the
key variables. Also in the course of retail auditsj#adhdawa baridi’s GPS coordinates are

recorded.

Public/NGO Facility Audit® Data collectors visit every public and NGO or faith-based health
center in the districts within 10 km @¥&s /z dawa baridi (effectively this covers every facility in the
districts) once during each collection period. With the permission of district health authorities, the
data collectors review the volume of ACTs dispensed during the previous period and number and
duration of ACT stockouts that occurred. As with all private shops, the GPS coordinates of each
public and NGO facility are recorded to facilitate distance and clustering analyses.




Figure 8: Key Metrics by Data Collection Method

Exit Mystery Retail Public/
interviews | shoppers audits NGO
audits

Price paid by patient I I

Age and gender of patient |

Socioeconomic status o I
purchaser :

Education level of I
purchaser :

Factors determining drug I
purchase :

Condition of ACT I I
packaging : :

Volume of ACTs sold |

Volume of other anti- I
malarials sold :

ACT stockouts in public I
facilities :

Location of shop/ facility] I I I I
(competition index) : . : :

3.3) Data analysis

Data from the field was collected by interviewers from Steadman Research and entered, verified, and
cleaned at the companyOs head office in Nairobi using SPSS v.14/16, provided by SPSS Inc. of
Chicago, lllinois. The same program was used by HLSP in its Birmingham, United Kingdom offices
to conduct the data analysis. The GPS data was captured using Garmin Etrex hand-held equipment,
and analyzed by HLSP, Inc. using Maplinfo v.7.8 provided by Mapinfo Corporation of Troy, New
York. The GPS coordinates of néMi /z dawa baridi and health facilities recorded after the baseline
collection were entered into the existing GIS database by HLSP.

Socioeconomic status (SES) was represented as a wealth index calculated using principal component
analysis. Breakpoints for SES quintiles were generated using a principal component analysis of 53
variables from the 2003-2004 HIV/AIDS Indicator Survey, according to a methodology developed

by Macro International Inc. of Washington, DC. Principal component scores and associated SES
quintiles were calculated for each individual using Version v.9.1 of the SAS System for Windows, of
SAS Institute Inc., Cary, NC.

During the exit interviews, data collectors captured information from each consumer on household
ownership of items such as a radio or a phone, and housing characteristics, such as flooring material
and source of drinking water, following methodology from the 2003-04 Tanzania AIDS Indicator
Survey conducted by Macro International. In that survey, Oeach asset was assigned a weight (factor
score) generated through principal component analysis, and the resulting asset scores were
standardized in relation to a standard normal distribution with a mean of zero and standard deviation
of one. Each household was then assigned a score for each asset, and the scores were summed for
each household; individuals were ranked according to the total score of the household in which they
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resided. The sample was then divided into quintiles from one (lowest) to five @ighesv@r,

due to operational challenges associated with administering asset ownership questions at shops (as
opposed to at household level as is typical), several variables from the original survey were not
captured, including additional forms of household lighting, water source, and land owne#ship status.

To account for this variation from the standard methodology and to enable comparison of the
individuals captured in this study with the overall population, the study team initially assigned every
individual the national mean value for the 21 variables from the National AIDS Indicator Survey not
captured in this exercise. This approach was used in the initial analysis of the November data, and is
the approach used by Macro International when a value is not captured for a particular variable in
their methodology. However, after further consultation and consideration, it was determined that this
approach could lead to underrepresentation of the bottom and top quintiles. As such, the team
decided to adopt an alternate approach, returning to the original 2003-2004 national data set and
recalculating asset weights and national quintiles using only those variables captured in these exit
interviews. This ensures that this status of the individuals captured in this study is fully comparable to
that of the national population without making any unverifiable assumptions. The team is confident
that this is a robust method of calculating socioeconomic status for this study and has accordingly
recalculated the November data, causing a modest but important increase in individuals classified in
the lowest quintile.

Statistical tests were performed in selected areas to determine the significance of observed trends and
relationships. All statistical comparisons were conducted in SPSS. Relationships between categorical
variables were assessed for statistical significance using chi-square tests, while CramerQOs V test was
used to assess the magnitude of effect size when appropriate. Comparisons of means were
conducted using t-tests or, when multiple categories were involved, one-way analysis of variance
(ANOVA) tests. The statistical significance of differences between observed percentages was
determined according to whether 95% or 99% confidence intervals were overlapping. No

adjustments were made to these tests, based on the assumptions that the sample was randomly
selected, with no systematic bias in the way the samples were drawn, and that the districts

were matched in terms of key demographics.

Anecdotal evidence suggests that consumersO perception of the effectiveness and value for money of
anti-malarials varies significantly based on brand (or lack thereof) and country of manufacture. As
such, the project examines the impact of these factors on price and uptake. All anti-malarial products
captured in the data collection are grouped into three categories, based on information provided by
the TFDA on all anti-malarials registered in Tanzania:

- Branded Originatopatented products manufactured by the originator firm, which in most
cases is a European or American multinational pharmaceutical company (e.g., Metakelfin,
Fansidar, Coartem)

- Branded Generigeneric versions of originator products with the same active
pharmaceutical ingredients, packaged and marketed under a different brand name and often
manufactured in East Africa, India or China (e.g., Orodar, Amoquin)

- Unbranded Generiproducts with the same active pharmaceutical ingredients as originator
products but without any unique branding or packaging. Often sold in a large tin of loose
tablets.

3 The variables which were not included are: acres of land for farming, acres of land for grazing, water source b protected
spring, water source b rain, other water source, floor B carpeted, floor b other type, walls D other type, lighting D electricity,
lighting D solar electricity, lighting B paraffin lamp, lighting ® wick lamp, lighting B candles, lighting b firewood, lighting B
other, land D rented for farming, land B sharecropped for farming, land D free use for farming, land B open
access/communal use for farming, no unowned land for farming, not in agriculture.



Each type of anti-malarial treatment has a unique recommended dosing schedule for each patient
group. To ensure a standard method of comparison, data are collected in exit interviews and mystery
shoppers on total price paid and total number of tablets purchased (or in some cases, alternative

units such as bottles or sachets). This is converted to a price per tablet measure and then extrapolated
to the average price paid per dose using the standard adult and pediatric dosages for that drug (see
Appendix 1). The share of customers not receiving a standard dose for their age category is also
tracked.

The degree to which price, volume and other variables differ based on the location of the drugstore
and its proximity to potential competitors is a critical input into the design and implementation of a
national or global ACT subsidy. As such, this project examines the impactihat Labhw

baridi’s level of competition, as defined by the fixed radius appiwscbn these core outcomes.

The GPS coordinates of ea@ku / dawa barid; and health facility were recorded during the baseline
exercise and entered into a central Geographic Information System (GIS) database, which is updated
during each data collection period to reflect new and closed stores and any changes to public/NGO
health facilities. The number of other shops withinde&ch dawa baridi’s competitive space at a

given radius (set at 1 kilometer) is cross-tabulated against key metrics such as price per dose and
socioeconomic status of purchasers. This categorization also serves as a proxy for the level of
geographical isolation of the store, with most stores with few competitors found in remote areas of
the district while those with many competitors are often located in towns and village centers.
Through this method, a competition index was developed wherewkeachmmwa barid: was

classified into one of the following categories:

- None:no otherduka la dawa baridi within a 1 km radius

- One:one other DLDB within a 1 km radius

- Two to threetwo to three other DLDBs within a 1 km radius
- Four to fivefour to five other DLDBs within a 1 km radius

- Five plusmore than five other DLDBs within a 1 km radius

In generalfuka ia dawa baridi in all three districts tend to be highly clustered, with 82% of total shops
having at least one competitor within one kilometer. The distribution of shops is consistent across all
three districts, with only minor variation. In general, those stores in the lowest competition index are
located anywhere from 20-50 km away from the major population centers in the district and are
frequently a considerable distance from major roads (see maps in Appendix 2). Stores in the highest
competition index are usually located in or very close to these population centers.

4 According to this approach, Oa providerOs market is defined as the area surrounding it of a given radius.O
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Figure 9: Duka la dawa baridi from March collection by competition index and district

Competition Index Maswa Kongwa Shinyanga Total
Rural
Total 87 59 70 216
Percent 100% 100% 100% 100%
None 13 10 15 38
Percent 15% 17% 21% 18%
One 18 17 12 47
Percent 21% 29% 17% 22%
Two-Three 16 13 10 39
Percent 18% 22% 14% 18%
Four-Five 10 5 26 41
Percent 11% 8% 37% 19%
Five plus 30 14 7 51
Percent 34% 24% 10% 24%

4) Overview of implementation

4.1) Preparation for implementation

The planning of the pilot subsidy project began in May 2007 following discussions between the
Tanzanian MOHSW and the Clinton Foundation about the importance of answering key outstanding
questions related to the distribution of ACTs through the private sector. Over the following weeks,
the partners consulted extensively with international and local experts to prepare an effective design
for the project, which was finalized in early June. During that time, PSI agreed to serve as the
implementing partner for all communications-related activities for the project, building off of their
ongoing execution of the national ACT communications campaign, and the firms HLSP and
Steadman Associates were selected to conduct all data collection and analysis through a competitive
bidding process.

Preparations for the launch and implementation of the project were conducted by all partners during
the months of June and July. This included, among others, developing, piloting and refining data
collection tools, quantifying and procuring the ACTs for subsidized distribution, and analyzing the
private sector supply chain to determine the SRP. A working group of local stakeholders also met
regularly during this time to inform the design of the packaging for the subsidized ACTs as well key
components of the communications campaign. In late July, during a trip to Tanzania, President
Clinton formally announced the project alongside Minister of Health David Mwakyusa at an event
outside Dar es Salaam.

Implementation of project components began in August with the traidigg otmva barid:

attendants in the two intervention districts and the collection and analysis of baseline data.
Distribution of subsidized ACTs was also scheduled to begin at this time, but due to unexpected
delays, did not commence until the first week of October. In line with standard practice in Tanzania,
launch parties, a key component of the communications strategy, were held in both districts shortly
after distribution began to inform the community of the availability of subsidized ACTs and to
secure buy-in from local government officials. Concurrently, PSIOs field staff reached most stores



with point of sale posters for display on the store premises. Other communication activities were
initiated in November 2007.

4.2) Implementation to date

This report presents the results of the data collection exercise conducted betwee®Néarch 3
2008, which is approximately five months after the start of subsidized ACT distribution to the
districts.

During this five-month period, nearly 100,000 doses of artemether-lumefantrine have been procured
into Tanzania and repackaged, with over 96,000 doses being transferred to the national wholesaler.
The first quarterOs ACT volume was estimated based on an analysis of epidemiological conditions in
the target districts adjusted by the numberaf/z dawa baridi. This initial quantification, which

was intentionally conservative, turned out to be inadequate to meet the demand for ACTs in the
districts. Due to this unexpectedly high level of demand, as well as unforeseeable delays in the
printing of packaging materials, there was a period in December 2007 and early January 2008 where
ACT stocks at the national wholesaler were low, potentially limiting distribution to the districts. This
eventually resulted in a stockout of the two middle doses (15-<25 kg and 25-<35 kg) during
December and January. The quantification for the second quarter was adjusted based on data from
the November data collection and operational experience to date. Since late January, there has been
sufficient stock on hand to fully meet the wholesalerOs monthly order (on average, approximately
16,000 doses per month across both districts).

Since the launch of the project, the national wholesaler, Nufaika, has also changed its distribution
modalities in the target districts. Previously, it utilized two channels: OdirectO, using its own staff and
vehicles to deliver products#iga /z dawa baridi via a stock point in the region, and OindirectO

wherein the wholesaler sells products to regional distributors which then in tutikséllia.

baridi. Due to changes in the minimum wage legislation in Tanzania in late 2007, Nufaika restructured
its distribution model to eliminate its regional stockpoints. As a result, it now sells all stocks to a
selected independently-owned Part 1 pharmacy in the main regional town, which then bears all costs
for further sales. Nufaika does still provide the use of its vehicles for direct delivery, although it no
longer has control over the distribution down to the store level. It is unclear to what extent this
change in distribution modalities has affected the distribution and pricing of the subsidized ACTs,

but it should be considered when interpreting findings after November.

Alongside the distribution, the social marketing campaign has been fully implemented by PSI, with
over 2,000 radio ads aired on local radio covering the two districts, 55 wall paintings completed,
more than 130 cultural and MVU shows performed and over 700 posters and ABS boards distributed
in the two intervention districts.

5) Results To Date

This section presents the second set of data collected following the introduction of subsidized ACTs
into the intervention districts. At the time of the data collection, subsidized ACTs had been available
in the two target districts for approximately five months. Focus is placed on the experience of
stocking and sale of subsidized ACTs, including relevant relationships to other anti-malarial products.
Where appropriate, comparisons are made against the baseline and November data sets and/or data
gathered in the control district (Shinyanga Rural).

In general, the number of observations captured through each methodology has remained consistent
across the three data collection periods. However, the number of exit interviews conducted in Maswa
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decreased by 31% between November and March and increased by 50% in Kongwa during the same
period. (The total number remained constant in Shinyanga Rural). This may be due in part to the
start of the planting season in Maswa and a higher nunier/otiawa baridi being closed during

the period data were collected. Due to this change, the volume of exit interviews conducted in March
is similar across the three districts, as compared to the substantial variation encountered in the
previous two data collection periods.

The total number of exit interview customers purchasing anti-malarials has remained consistent
between November and March at 418 and 449 respectively, but remains substantially below the 608
purchases captured in August. This may be explained in part by seasonal variations in treatment-
seeking behavior.

Figure 10: Data points captured per method during March survey

Method Maswa Kongwa Shinyanga Total
(Intervention) | (Intervention) Rural
(Control)
Exit interview* 223 192 212 627
Percent 36% 31% 34% 100%
Retail audit 87 59 70 216
Percent 40% 27% 32% 100%
Mystery shoppers 87 59 70 216
Percent 40% 27% 32% 100%
Public/NGO facility audit 37 40 40 117
Percent 32% 34% 34% 100%
GPS mapping 119 95 100 338
Percent 38% 30% 32% 100%

* Includes both customers buying anti-malarials and those buying anti-pyretics

5.1) Stocking

In examining stocking patterns, it is important to consider that these data are a snapshot at a single
point in time and do not fully capture the substantial variation in stock levels between and among
stores over time. As described in Section 4.3, there is frequent tur@ves @iwa baridi, with 21

closing and 9 newly opening between November and March. Due to limited capital, many stores
purchase and maintain small volumes of products and are thus prone to stock-outs. At the time of
the March audit, stores in Kongwa and Maswa were, on average, stocking 26 and 18 equivalent adult
doses per store of SP and amodiaquine, respectively, which is consistent with levels captured in
November. As a result, the absence of stock of a drug at the time of the audit does not necessarily
indicate that the store has never carried the product, but rather may represent a temporary stock-out
caused by a number of possible supply and/or demand factors, including inconsistent supply from
the wholesaler, limited working capital of the store, and higher-than-anticipated consumer demand.

The majority of stores in both intervention districts were stocking at least one dosage of subsidized
ACTs at the time of the March audit. Considering both districts, the percentage of total stores

stocking the product increased from 55% to 60% between November and March, although this
difference is not statistically significant. Penetration continues to be higher in Kongwa, with 63% of
stores surveyed stocking compared to 57% in Maswa, which is consistent with the findings from the
November survey. By comparison, 69% of stores in both districts stocked the most common
alternative anti-malarial, SP, a decline from an average of 86% in November (see Figure 11). This was
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driven primarily by significant declines in branded originator (p<.001) and unbranded generic
(p<0.01) SP products in Maswa, with more modest, insignificant decreases observed in Kongwa.
Stocking of SP in the control district fell from 96% of stores to 87% during the same period. No
stores in the control district reported stocks of ACTSs.

Figure 11: Percent of stores in each district stocking subsidized ACTs vs. SP — November vs.
March (% of stores audited)

1 November

. 7 Il March
Stores stocking
ACT in 55%
intervention
districts

60%

Stores stocking 86%
SP in
intervention 69%
districts

Stores stocking

SP in control

Stores in more densely populated areas were substantially more likely to stock subsidized ACTs than
those in more remote argadich is a statistically significant trea@{=20.855, p=0.000). 80% of

stores with four or moka /a dawa baridi within one kilometer (competition indices 4 and 5), which

are typically located in or near towns, were stocking ACTs in March compared with only 38% of
stores with one or fewer competitors within one kilometer (competition indices 0 and 1). This trend
was largely consistent between the two intervention districts with some modest variation: 44% of
shops in competition indices 0 and 1 in Kongwa stocked ACTs compared with 32% in Maswa. In
both districts, this is a marked change from November when stocking rates were more consistent
across store location. Stocking of other anti-malarials appears to follow a similar pattern, with 83% of
stores in competition indices 4 and 5 in the two intervention districts stocking SP compared with

62% of stores in competition indices 0 and 1. Maps of ACT stocking patterns, including variation
between surveys, are contained in Appendix 2.
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Figure 12: Percent of stores in each district stocking subsidized ACTs by competition index -
-March (% of 146 stores audited)
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The supply chain through which drug shops obtain subsidized ACTs appears to have evolved
differently between the two intervention districts. In November, 90% of stores in both districts
reported purchasing ACTs from the national wholesaler (OdirectO route). In March, however, while
94% of stores in Kongwa continue to rely on direct supply (in that the regional distributor delivers
the product to the storeowners using the Nufaika trucks), the majority of stores in Maswa reported
obtaining ACTs through other channels: 33% traveled to buy from regional distributors, including
two in addition to the one that the national wholesaler indicated it did business with, while 42%
reported purchasing ACTs from othet /z dawa baridi. This substantial difference between the

districts may be in part due to the greater distance between Maswa and the wholesalerOs base of
operations in Dar es Salaam (roughly 1,200 kilometers compared with 400 for Kongwa) as well as the
changes in the wholesalerOs operations as described in Section 5. It is likely that the supply chain
observed in Maswa more closely reflects the routes through which stores in all three districts obtain
other common anti-malarials, with the reliance on direct delivery in Kongwa being an outlier.



Figure 13: Map of distribution chain in Kongwa vs. Maswa by source of subsidized ACT,
March (% of shops reporting business as a source of subsidized ACTs)

Maswa Kongwa % = Storeowners
citing the entity
as a source of
subsidized ACT

42% 94% ) (multiple
responses
possible)

@

i)

: A 4 A A 4

_Q

3 Reg. dist. |[Reg. dist. || Reg. dist Reg. dist.
3

®

S

()

1

3

o

©

Q

©

3

b A4 A
&

R DLDB DLDB DLDB
S

Q

Note: Totals do not add to 100% due to respondents’ ability to indicate more than one source of subsidiged ACTs

Only 6% of shops across all three districts stocked artemisinin monotherapies in March, with stores
in Kongwa stocking more frequently (14%) than either Maswa (5%) or Shinyanga Rural (1%). This
represents a significant decrease in stocking rates observed in Maswa in November (p<0.05), while
changes in Shinyanga Rural and Kongwa were insignificant. Given limited observations and
confounding supply chain factors, it is not yet possible to determine what impact the introduction of
subsidized ACTs may have had on stocking and sales of artemisinin monotherapies. Non-subsidized
ACTs - either leaked from the public sector or various private sector brands - continued to be rare,
with only two stores (<1%) reporting having stock of other ACTs across the three districts.

Total stocks of anti-malarials recorded in March (12,372 equivalent adult doses) were between the
baseline amount of 9,932 in August and 18,484 in November. However, there were notable
differences across districts in terms of the stock of treatments per store. On average, stores in Maswa
stocked 68 anti-malarial treatments per store, compared with 41 per store in Kongwa and 57 in
Shinyanga Rural.

5.2) Sales

The total volume of anti-malarial sales during the four-week period preceding the audits dropped
between November and March from 27,792 equivalent adult doses to 21,451. This decline was

driven by Shinyanga Rural, with sales there falling by more than 9,000 doses while sales increased
modestly in Kongwa and remained consistent in Maswa. The largest declines were observed for
branded originator SP and unbranded generic AQ at decreases of 16 percentage points and 23
percentage points respectively (see Figure 14). Sales of subsidized ACTs, however, did not follow this
trend, growing by more than 400% over the same period. This led to ACTs occupying a substantially
greater share of total anti-malarial sales: the proportion of equivalent adult doses that were ACTs
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increased roughly fivefold between November and March in Maswa (from 6% to 31%) and fourfold
in Kongwa (from 13% to 45%). The greatest increases were observed in sales of the infant dose in
Kongwa (600%) and the juvenile dose in Maswa (815%). The latter is unexpected given the relatively
small number of consumers seeking treatment for this age group captured through exit interviews.

Figure 14: Sales volume in equivalent adult doses during previous four weeks for all anti-
malarials, November vs. March (retail audits)

Sales volume Maswa Kongwa Shinyanga Total
Rural
Nov. Match | Nov. | March | Nov. | March | Nov. | March

TOTAL equivalent adult doses 9595 11,198 2,890 4,683 15,309 5,572 27,792 21,451
Percent 100% 100% 100% 100% 100% 100% 100% 100%
Other ACT 0 5 0 0 0 4 0 9
Percent 0% | 0.04% 0% 0% 0% 0.1% 0% | 0.05%
All Subsidized ACT's* 622| 3,519 364| 2,109 - - 986| 5,628
Percent 6% 31% 13% 45% - - 8% 35%
All SP 4,386 3,917, 1,787 1,668 6,991 4,093 13,164 9,671
Percent 46% 35% 62% 36% 46% 73% 48% 53%
Branded Originator 2,239 275 327 95| 3,702 874 6,268 1,244
Percent 23% 2% 11% 2% 24% 16% 23% 7%
Branded Generic 1,215 2,955 1,260 1,113 3,001 2,562 5,476 6,630
Percent 13% 26% 44% 24% 20% 46% 20% 36%
Unbranded Generic 932 687 200 460 289 656| 1,420 1,803
Percent 10% 6% 7% 10% 2% 12% 5% 10%
All Amodiaquine 4,426/ 3,466 700 817 8,1020 1,347 13,227 5,630
Percent 46% 31% 24% 17% 53% 24% 49% 31%
Branded Generic 412 885 69 410 394 244 874 1,539
Percent 4% 8% 2% 9% 3% 4% 3% 8%
Unbranded Generic 4,014 2,581 632 407) 7,708 1,102 12,353 4,091
Percent 42% 23% 22% 9% 50% 20% 45% 22%
Artemisinin Monotherapy 40 27 11 8 12 14 63 49
Percent 0.4% 0.2% 0.4% 0.2% 0.1% 0.3% 0.2% 0.3%
Quinine 121 264 28 81 204 115 352 459
Percent 1% 2% 1% 2% 1% 2% 1% 3%

*The share of total is calculated using the denominator of total sales in Kongwa and Maswa only.



Figure 15: Sales volume of subsidized ACTs during previous four weeks by weight band,
November vs. March (retail audits)

D November
Maswa Il March

5,542

1484 1,730

1,373
955 1,093

Kongwa
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1,064 1,006

614 706
152 132 105 181

5-<15 kg 15-<25 kg 25-<35 kg 35+ kg Total
Infant Child Juvenile Adult

570

As in November, higher sales of total anti-malarials and subsidized ACTs were observed in Maswa
than Kongwa. This was due both to the larger numbBet«l: dawa baridiin Maswa and a higher

turnover of products at each store, with shops in Maswa selling 129 equivalent adult doses of all anti-
malarials per store on average compared with 79 doses per shop in Kongwa. The breakdown of
ACT sales by weight band was approximately equivalent across the two districts, with 44% of the
doses in Maswa being for the two under-five weight bands compared with 49% in Kongwa.

The majority of sales of subsidized ACTs continued to be in more densely populated areas. In

March, 68% of total ACTs sales were by stores in competition index 5, consistent with November,
while 17% took place in stores in competition indices 0 and 1, a decline from 35% in November (see
Figure 16). This was due both to the greater number of stores located in more densely populated
areas and a higher volume of product turnover at those stores: on average, stores in competition
index 5 sold approximately 137 doses of ACTs per store during the previous 4 weeks compared to 26
doses per store in competition indices 0 and 1. Sales of other common anti-malarials are more
evenly distributed, with 34% of SP and 40% of AQ sold in competition index 5, and 28% and 32%,
respectively, sold in competition indices 0 and 1. A very small number of sales of artemisinin
monotherapies were recorded, representing 0.3% of total anti-malarials sold across the three districts.
Those artemisinin monotherapy sales that were observed were predominantly (92%) in competition
indices 4 and 5.
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Figure 16: Percent of subsidized ACT, SP and AQ sales in previous four weeks by
competition index — November vs. March (retail audits)

Comp. Comp. Comp. Comp. TOTAL
Index 0 Index 1 Index 2-3 Index 4-5+
Nov. | Mar. | Nov. | Mar. | Nov. | Mar. | Nov. | Mar. | Nov. Mar.

Number of 45 38 28 47 58 39 79 92 210| 216
stotres
Percent 21% 18% 13% | 22% | 28% 18% | 38% | 43% 100% | 100%
Total 297| 595 272 452 47| 1,337] 1,047 6,548 1,663 8,932
Subsidized
ACTs
Percent 18% 7% 16% 5% 3% 5%\ 63% 73% 100% | 100%
Total SP 1,079/ 1,085 1,344 1,612 2,620 1,530] 8,120/ 5,452 13,163 9,67§|
Percent 8% 11% 10% 17% | 20% 16% | 62% | 56% 100% | 100%
Total AQ 3,180 1,420 1,817, 361| 1,548, 871]| 6,684 2,977 13,229 5,630
Percent 24% | 25% 14% 6% 12% 15% | 51% | 53% 100% | 100%

By combining the total sales of subsidized ACTs over the previous four weeks with the volume of
ACTs dispensed from public and NGO facilities during the same period (from the public facility
audits), it is possible to gain a rough picture of total ACT access in the two intervention districts
during that month. This shows that a total of 46,113 doses of ACTs were distributed during the four
weeks preceding the March audit, an increase of 49% from November and amounting to .08 ACTs
per person in the intervention districts. Sales of subsidized ACTs appear to have contributed to a
substantial portion of this growth, rising from 5% of total ACTs distributed in November to 20% in
March (see Figure 17). Subsidized ACTs accounted for a greater portion of the total in Kongwa
(25%) than in Maswa (17%). During the same period, total ACTs distributed in Shinyanga Rural, all
by public and NGO facilities, declined by 48% to 12,556 in the four weeks preceding the March
audit, which along with a large decline in overall anti-malarial sales, suggests fluctuations in supply
and demand for anti-malarials are common.



Figure 17: Share of subsidized private sector ACTs out of total ACTs distributed in target
districts — November vs. March (sum of retail audits and public facility/NGO audits)
Kongwa + Maswa % change  Shinyanga Rural % change

46,113

23,996

Total ACT -
dic;t}t":lenseds 30,946
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5.3) Sales-related findings

The behavior of shopkeepers and customers in relation to product choice and pricing, as captured
through exit interviews and mystery shoppers, is examined below. Due to often significant
differences between age groups, most metrics are separately reported by purchases intended for
adults (defined as age 16 and over) and those intended for children under five. Total observations of
purchases intended for children ages 6 through 15 were often so few (6% of total exit interviews)
that they are not reported.

5.3.1) Products purchased

Of the 627 exit interview customers seeking treatment for fever/malaria, 67% of the purchases were
for an anti-malarial while 33% were for an anti-pyretic, a similar ratio to that observed in November,
although in Kongwa the breakdown of 55% purchasing an anti-malarial and 45% purchasing an anti-
pyretic in March was not a statistically significant difference between the two. In the other districts,
the difference between the proportion of purchases of anti-malarials and anti-pyretics was significant
at p<.01. A greater proportion of customers in Maswa purchased anti-malarials (83%) than in
Kongwa (55%) and Shinyanga Rural (60%), which was significant at p<0.01. Within the districts,
however, the breakdown of purchases was highly consistent, with the proportion of purchases of
anti-malarials ranging from 66 B 68% across all five competition indices.

There is a continued clear shift in consumer purchases away from SP and AQ to subsidized ACTs in
both intervention districts. In total, 44% of exit interview customers buying an anti-malarial in these
districts purchased subsidized ACTs in March compared to 30% in November. At the same time,
purchases of SP and AQ declined from 45% to 30% and from 19% to 17% respectively. In the
control district, purchasing patterns have remained largely consistent from the baseline in August,
with no consumers obtaining ACTs and the majority buying SP (59%) or AQ (35%). This shift was
more pronounced among consumers buying for children under the age of 5: the proportion of these
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consumers purchasing subsidized ACTs grew from 30% to 51% in Maswa and from 71% to 76% in
Kongwa between November and March. The number of consumers buying artemisinin
monotherapies across all districts remained low (1%), which has remained constant from the
baseline.

Figure 18: Comparison of products purchased for an adult in Kongwa and
Maswa, August, November and March vs. March purchases in Shinyanga Rural (% of exit
interview anti-malarial purchases)

100% = 323 231 192
Other 3% N

Quinine 4%

Amodiaquine

SP

Non-
subsidized
ACT +
monotherapy

2%

August November March March

(baseline) Kongwa + Maswa Shinyanga

Rural




Figure 19: Comparison of products purchased for children under five in Kongwa and
Maswa, August, November and March vs. March purchases in Shinyanga Rural (% of exit
Interview anti-malarial purchases)
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Other 2%
Quinine 2%

Amodiaquine

SP 0%
August November March March
(baseline)
Kongwa + Maswa Shinyanga
Rural

Uptake of subsidized ACTs does not appear to vary substantially by location, with 31% of
consumers visiting stores in the intervention districts in competition indices 0 and 1 purchasing
ACTs compared with 27% in competition indices 4 and 5. Across competition indices, the difference
in the proportions of consumers buying a subsidized ACT is not statistically sighfiz=®.7(Z0,

df=2, p=0.152). Consumers buying anti-malarials for children under five from remote shops,
however, do appear more likely to purchase subsidized ACTs (58% of total purchases in competition
indices 0 and 1) than those visiting stores in more densely populated areas (36% in competition
indices 4 and 5). These metrics were also examined only for consumers purchasing from stores
stocking subsidized ACTSs at the time of the March retail audit in order to investigate the influence
supply limitations may have on consumer uptake. This analysis shows that consumers visiting remote
stores with stock of ACTs were substantially more likely to buy the product than those in more
densely populated areas: 75% of consumers visiting stores in competition indices 0 and 1 purchased
subsidized ACTs compared with 51% in competition indices 4 and 5. This finding was consistent
across both purchases for adults and those for children under five.

Shopkeeper promotion of subsidized ACTs continued to be strong, as evidenced by the fact that an
ACT dose was the first drug offered to 48% of all mystery shoppers (42% in November). This was
more pronounced for mystery shoppers seeking treatment for children under five, with 53% of the
first recommendations being for an ACT dose, which is consistent with November. Shopkeepers in
Kongwa were more likely to offer subsidized ACTs to all mystery shoppers (54%) than those in
Maswa (44%), suggesting that the differences in uptake among exit interview customers between the
two districts may be influenced by supply-side factors. In the control district, the majority (51%) of
mystery shoppers were first offered AQ, with a further 43% initially offered SP. No shopkeeper
offered a mystery shopper a non-subsidized ACT or artemisinin monotherapy.
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The proportion of exit interview customers purchasing an appropriate full dose of subsidized ACTs
for the reported age of the patient declined from 100% in November to 88% in March. Underdosing
was the most common form of inappropriate dosing, although there were two cases of consumers
purchasing a red (juvenile) or green (adult) dose for a child under five. There were also two reported
cases where consumers purchased an infant dose of subsidized ACT that had intact packaging but
with one pill removed. This could have been due to the shopkeeper encouraging the consumption of
the first pill as a directly-observed treatment, as is the case in the administration of ACTs in public
health facilities. A significantly lower proportion of consumers (significant at p<0.01) buying SP and
AQ bought an appropriate dose (76% and 78% respectively), consistent with findings from
November. The majority (88%) of SP doses were purchased in their original packaging, while the
majority (54%) of AQ was purchased in syrup form, which may explain the popularity of this drug
with consumers purchasing for children under five.

5.3.2) Price paid

The price paid by exit interview customers for most non-ACT products has remained largely
consistent with the August baseline, with modest fluctuations. The mean price for a full adult dose of
SP has ranged between 500-700 TSH ($0.42-$0.58) and AQ between 400-500 TSH ($0.33-$0.42).
Prices for both products have remained consistently higher in Kongwa than Maswa. Consumers
buying the most common non-ACT products for the intended age group - SP for adult and AQ for
children under five - paid 16 B 49% more in Kongwa than Maswa in November and March. At the
same time, however, consumers purchasing these products in Shinyanga Rural also paid 11 B 29%
more than those in Maswa, suggesting that these differences may be explained by inherent variation
in supply and demand factors among districts. Overall, given MaswaOs greater distance from the port
of entry, this finding runs counter to the common assumption that price will increase the further the
retailer is from the primary port of entry (due to higher transport costs) and warrants further
exploration and analysis.

Between November and March, the price of subsidized ACT remained constant in Kongwa, the
district in which the suggested retail price (SRP) is applied, with exit interview customers paying on
average 1200 TSH ($1) for an adult dose and 300 TSH ($0.25) for an infant dose. At the same time,
prices in Maswa increased modestly from 500 TSH to 600 TSH ($0.42 to $0.50) for an adult dose
and from 285 TSH ($ 0.24) to 471 TSH ($0.39) for an infant dose. Even with the price increases in
Maswa, subsidized ACTs remain, on average, less expensive than common alternatives, particularly
for products purchased for children under five (see Figure 20). The only exception was adult doses of
subsidized ACTs purchased in Kongwa, where the SRP of 1200 TSH ($1) is considerably higher than
the price of alternatives. The few customers who purchased artemisinin monotherapies paid 2,000
TSH ($1.67) on average, although this is not fully comparable as all monotherapies purchased were
incomplete doses.

With the subsidy, ACT prices are now below those observed for anti-pyretics purchased for children
under five. The mean price paid for an anti-pyretic purchased for a child was 433 TSH ($0.36), higher
than the prices charged for an infant dose of subsidized ACTs in Kongwa and roughly equal to those
charged in Maswa. For adults, however, all anti-malarials were more expensive than anti-pyretics. The
mean price for an anti-pyretic purchased for an adult was 260 TSH ($0.22), nearly half the price of

the least expensive anti-malarial, including subsidizetél ACTs.

5 Anti-pyretic purchases have not been converted to equivalent adult or child doses. The high price of anti-pyretics
purchased for children is likely due to the popularity of paracetamol syrups for this age group, which are for multiple doses
and thus have a higher price than an adult anti-pyretic purchase of a few tablets.
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Figure 20: Mean price paid for a full dose of an anti-malarial — November vs. March (exit
Interviews)
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Il March
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$0.39 $0.50
$0.25 $1.00
ACT - Kongwa $0.25 $1.00

$0.56 $0.44

SP*
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J
I

$0.75 $0.47

o
Amodiaquine $0.82 $0.35

5

* Mean price across all three districts

Application of the SRP appears to be causing less variation in prices charged for subsidized ACTs. In
Maswa, prices paid for the adult ACT dose by exit interview customers ranged from 300 to 900 TSH
($0.25 - $0.75), while those paid by mystery shoppers ranged from 300 to 1,200 TSH ($0.25 - $1).
This is a substantial change from November when almost all exit interview customers and mystery
shoppers paid 500 TSH ($0.42). In contrast, almost all exit interview customers and mystery
shoppers paid the SRP of 1,200 TSH ($1) in Kongwa in both March and November. The same
finding was observed for the infant ACT dose, with both mystery shoppers and exit interviewees
paying exactly 300 TSH ($0.25) in Kongwa compared with a range of 200-800 TSH ($0.17-$0.67) in
Maswa (see Figures 21 and 22).

Figure 21: Mean and standard deviation of price paid for an adult dose of subsidized ACTs
and SP in Kongwa and Maswa (comparison of mystery shoppers and exit interview prices)
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Figure 22: Mean and standard deviation of price paid for an infant dose of subsidized ACTs
and AQ in Kongwa and Maswa (comparison of mystery shoppers and exit interview prices)
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As in November, there was no significant correlation between the competition index of the retailer

and the prices paid by consumers for all anti-malarials (p=0.678, F=0.579) and subsidized ACTs
specifically (p=0.22, F=1.456) as shown by an Analysis of Variance test. Similarly, while there is some
variation between the price of subsidized ACTs associated with the supply chain through which the
retailer accessed the product, the difference is not statistically significant (p=0.199, F=1.62).

Figure 23: Prices charged for subsidized ACTs by source (exit interviews)

ACT Prices Yellow Green
(5-<15 kg) (35+ kg)
Price to wholesaler 60 240
Wholesaler to regional 86 311
distributor!
Retailer source of Direct Indirect Mixed | Direct Indirect Mixed
ACT
n 1 10 2 9 15 8
< Mean $0.17 $0.46 $0.67 | $0.47 $0.54 $0.45
£ Median $0.17 $0.42 $0.67 | $0.42 $0.58 $0.42
S Range $0.17 $0.21D $0.67 | $0.25D $0.42D $0.42
0.67 0.75 $0.67 b 0.67
Standard deviation 0 $0.17 0 $0.17 $0.13 $0.09
n 16 3 0 17 2 0
< Mean $0.25 $0.25 0 $1.00 $0.75 0
£, Median $0.25  $0.25 0 $1.00  $0.75 0
E Range $0.25  $0.25 0 $1.00 $025D 0
$1.00
Standard deviation 0 0 0 0 0 0

1 As reported by wholesaler. Not independently verified.




5.4) Consumer characteristics

5.4.1) Intended recipient

The proportion of consumers purchasing anti-malarials for children under five has increased in the
two intervention districts between the baseline and March surveys, rising from 11% to 31% in Maswa
and from 10% to 26% in Kongwa. This increase is statistically significant p<0.01, with the growth
between November and March also significant at p<0.05. In contrast, the proportion of consumers
buying for children under five in the control district has remained roughly constant at 18 b 21 %. At
the same time, as detailed in section 6.3.1, the proportion of consumers purchasing anti-malarials for
children under five who bought subsidized ACTs has continued to grow from 40% in November to
62% in March. This increase is also statistically signifi¢a#4!173, df=1, p=0.04). However, it

is impossible at this stage of the study to determine whether the introduction of the subsidy has
influenced the treatment seeking behavior of caregivers for children under five, although the contrast
indicates that this area should be explored further as the project progresses.

Past studies have found that children under five account for roughly 36% of annual fever incidence
in Tanzania, with children and adolescents aged 5 b 15 and adults making up 23% and 41%
respectivelyviiAs such, the proportion of consumers purchasing treatment for children under five in
Maswa during the March survey is nearly in-line with the burden of fever in that age group (although
not necessarily malaria), with purchases for children under five continuing to be underrepresented in
Kongwa and Shinyanga Rural. As in August and November, older children and adolescents were
highly underrepresented compared to their estimated burden of fever, accounting for only 6% of all
anti-malarial purchases and 10% of subsidized ACT purchases in the intervention districts.

Figure 24: Proportion of total anti-malarial purchases for children under five by district (% of
exit interview customers buying an anti-malarial for a child under five)
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5.4.2) Drivers of product choice

In interpreting consumersO stated reasons for purchasing certain anti-malarial products, it is
important to consider that, in most cases, consumers are choosing between products within a limited
price range of usually $1 or less. As such, it should be expected that they will frequently rely on other
factors to differentiate between products and guide their decisions.

Across all anti-malarials, shopkeeper recommendation continues to be the most commonly cited
reason for purchasing a product, although the share of customers citing this as the primary factor in
their choice fell from 33% in November to 21% in March. The proportion of customers reporting
previous use of the product as the primary reason also declined during this period (from 16% to
10%). At the same time, substantially more consumers interviewed in March reported Oonly drug
availableO as a top reason for purchase than in November (16% compared with 3%).

The primary factors cited by consumers purchasing subsidized ACTs also shifted substantially
between November and March. Most notably, the perception that ACTs are the most effective
products to cure malaria was the most frequent response from these consumers in March (29%), up
from 12% in November and considerably above the mean for this response for all anti-malarials
(11%). These change®ptime are statistically significabfl(})=27.425, df=5, p=0.000), with a

Cramers V value of 0.389 (p=0.000) indicating a medium-sized effect. This may be a reflection of the
increasing familiarity with ACTs among communities in the intervention districts, both due to receipt
of the product from the public and private sectors and the messages communicated through the
social marketing campaign. Two-thirds of consumers interviewed in the intervention districts had
been exposed to at least one of the social marketing interventions, with radio advertisements and wall
paintings being the most commonly cited media. There was also a notable decrease (34 percentage
points) in the proportion of consumers who purchased subsidized ACTSs citing shopkeeper
recommendation as the primary reason for their choice.

These shifts in consumer statements regarding product choice highlight the complex interaction of
factors that influence a consumerOs purchase of anti-malarials, including supply status (Oonly product
availableO), external recommendations (from either a shopkeeper or medical professional), and
perceptions of efficacy and ease of use (Oprevious useO and Omost effective in treatlng malariaO). It
also indicates the limitations of this tool (i.e., a single question in an exit interview) in effectively
unraveling these factors to draw firm conclusions regarding consumer behavior.



Figure 25: Primary reason for purchase of ACTs and SP among similarly priced products,
November vs. March (% of exit interview respondents)

Previous Price
us Only drug
_ _ Most available
Shopkeeper recommendation Prescribed effective /
Subsidized o P 4 B
IACTs D Nov,
Subsidized
ACTs D Mar. 7 29 12 18
SP D Nov. 22 16 7 |2
SP D Mar. 26 16 12

5.4.3) Socioeconomic status

As described in section 4.3, the data on socioeconomic status (SES) presented here were calculated
based on a revised formula to align better with the national population breakdown as calculated in
the 2003-04 Tanzania HIV/AIDS Indicator Survey. Accordingly, the analysis of the November data
has also been updated to reflect the adapted methodology and differs slightly from that presented in
the initial report. The primary change has been a modest increase in the number of consumers
categorized in Quintile 1 (OpoorestO) and a modest decrease in the number of consumers in Quintile
3 (OmiddleO).

In general, the March exit interviews continue to indicate that better off individuals obtain fever
treatment fromiuka la dawa baridi more frequently than those who are worst off. However, there is
considerable variation among the three districts. In Maswa, the consumers sampled are close to the
normal distribution across quintiles, with a range of only 16% (Quintile 1) to 27% (Quintile 4). This
reflects a notable increase in the proportion of consumers in the lowest quintile (from 7% in
November to 16% in March) and an even greater decrease in the proportion in the highest quintile
(from 48% to 22%). In contrast, Kongwa and Shinyanga Rural were highly skewed towards the
better off quintiles: only 8% of consumers in Kongwa and 19% in Shinyanga Rural were categorized
in Quintiles 1 and 2 (OpoorestO and OpoorO) compared with 75% and 56%, respectively, in Quintiles
4 and 5 (Obetter offO and Obest offQ). It is challenging to interpret these findings because the
breakdown of the total populations in the districts by socioeconomic status is not available and it
cannot be assumed there is an equal distribution across quintiles.
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Figure 26: Socioeconomic status breakdown of all exit interview customers* (% of November
and March exit interviews)

Socioeconomic status Maswa Kongwa Shinyanga Rural Total
Nov. March | Nov. March | Nov. March | Nov. March

Quintile 1 - Poorest 23 36 2 6 9 6 34 48
% 7% 16% 2% 3% 4% 3% 5% 8%
Quintile 2 - Poor 36 38 8 10 33 34 77 82
% 11% 17% 6% 5% 15% 16% 12% 13%
Quintile 3 - Middle 49 39 21 32 73 54 143 125
% 15% 17% 16% 17% 33% 25% 21% 20%
Quintile 4 - Better off 59 60 65 105 79 88 203 253
% 18% 27% 51% 55% 36% 42% 30% 40%
Quintile 5 - Best off 155 50 32 39 25 30 212 119
% 48% 22% 25% 20% 11% 14% 32% 19%
Total 322 223 128 192 219 212 669 627
% 100% 100% 100% 100% 100% 100% 100% 100%

* Includes customers that purchased anti-pyretics as well as anti-malarials

As in November, there was a clear correlation between store location and the socioeconomic status
of consumers. Nearly half (47%) of consumers in Quintiles 1 and 2 visited stores in remote areas
(competition indices 0 and 1), compared with only 19% of consumers in Quintiles 4 and 5. In turn,
22% of consumers in the lowest two quintiles and 63% of those in the highest quintiles visited stores
in more densely populated areas (competition indices 4 and 5). This correlation is statistically
significant (3(1)=1.31, df=20, p=0.000). There was modest variation between districts, with a

greater proportion of individuals in the lowest quintiles in Maswa and Shinyanga Rural visiting stores

in more densely populated areas than in Kongwa, but small sample sizes make robust comparison
challenging.

As in November, there was no significant correlation between the socioeconomic status of the
consumer and the price paid for subsidized ACTs (p=0.937, F=0.201). A greater proportion of better
off consumers purchase subsidized ACTs: 45% of consumers purchasing an anti-malarial in Quintiles
4 and 5 bought the product compared with 35% in Quintiles 1 and 2, with both experiencing
substantial increases from November (from 33% and 25% respectively). However, this difference
was not statistically significant (p=0.776). In line with their representation among all purchases at
shops in the two intervention districts, consumers in the two lowest quintiles accounted for 19% of
all subsidized ACTs bought by exit interview customers in March. This share was roughly equivalent
between purchases for adults and children under five. No correlation was observed between SES
status and the uptake of other common anti-malarials as well as anti-pyretics, suggesting that the
poorest do not rely more heavily on the least expensive products. Almost all individuals categorized
in the first four SES quintiles did not have electricity in their homes, while ownership of a home with
iron sheets for roofing was correlated with SES status (see Figure 28).



Figure 27: Percent of anti-malarial consumers in each socioeconomic status quintile
purchasing subsidized ACTs (% of exit interview customers in each quintile buying ACTs
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Figure 28: Overview of ownership of key SES components by quintile and district —
November vs. March (% of exit interview customers)

SES quintile % of homes with roofing materials - iron sheets
Maswa Kongwa Shinyanga Rural
Nov. March Nov. March Nov. March
Poorest 0% 0% 0% 0% 0% 0%
Poor 0% 0% 13% 30% 0% 0%
Middle 37% 46% 67% 75% 22% 41%
Better off 93% 93% 94% 97% 90% 84%
Best off 99% 100% 100% 97% 100% 100%
SES quintile % of homes with electricity
Maswa Kongwa Shinyanga Rural
Nov. March Nov. March Nov. March
Poorest 0% 0% 0% 0% 0% 0%
Poor 0% 0% 0% 0% 0% 0%
Middle 2% 0% 0% 0% 0% 0%
Rich 3% 3% 2% 7% 3% 1%
Richest 72% 76% 53% 67% 60% 70%
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5.5) Public/NGO Facility Audits

The proportion of public and NGO facilities experiencing a stockout of ACTs during the three

months preceding the audit has varied substantially over the course of the project. Across the three
districts, the percent of facilities reporting at least one stockout rose from 22% in November to 32%

in March, with Maswa consistently experiencing the highest proportion of shortages. In contrast to

the other two districts, the proportion of facilities experiencing stockouts in Shinyanga Rural has
consistently declined to a low of 10% in March. The divergent trends encountered in Maswa and
Shinyanga Rural are unexpected given that these districts border one another and are supplied by the
same zonal warehouse of the Medical Stores Department. Overall, there appears to be no identifiable
trends or patterns in public sector availability of ACTs across the three districts.

Figure 29: Percent of public/NGO health facilities reporting a stockout of one or more doses
of artemether-lumefantrine in the last three months, by district in August, November and
March (public/NGO facility audits)
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36%
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Maswa Kongwa Shinyanga Rural

The percent of facilities experiencing a stockout of the infant dosage of artemether-lumefantrine
(AL) for more than two weeks has dropped slightly since November, from 70% to 61%, but is still
higher than the 45% reported in August. Kongwa had the largest number of facilities without infant
AL, with seven reporting stockouts of longer than 31 days.

Overall, the breakdown of ACTs dispensed by the public sector is roughly in line with that of sales
by private shops, with the infant dosage (5<15 kg) accounting for 40% of public sector ACTs and
38% of subsidized ACTs, and the adult dosage (35+ kg) making up a further 36% and 46%
respectively.



6) Discussion

With the addition of the March data, collected roughly five months after subsidized ACTs were
introduced in the target districts, the findings presented in this report are much more robust than
those included in the preliminary November report. That said, five months is still a relatively brief
time for a new intervention to take hold, particularly one focused on impacting market dynamics
through a hands-off approach. The behavior of businesses and consumers appears to have evolved
substantially since November and it will likely continue to do so over the coming months as both
sides of the market continue to adapt to the presence of the new product. As such, caution should
still be taken in drawing firm conclusions from these data and applying them to policy decisions.
Nevertheless, the interesting B and at times unexpected b interim findings discussed here can provide
useful input into the planning of the Tanzania national ACT subsidy and the Affordable Medicines
Facility - malaria (AMFm).

This project set out to answer two fundamental questions about the impact of a top-level ACT
subsidy and was designed accordingly. As a result, the most robust findings are B and will continue to
be D related to these questions, notably concerning the uptake, price, and stocking of subsidized
ACTs and the impact that the suggested retail price has on these. A range of additional data was
collected in the process of pursuing these questions, which has enabled the exploration of other
related areas. However, since the study was not designed with these areas in mind, there are limits to
the strength and applicability of the findings, and particular caution must be used in interpreting and
applying them. For example, while this study can explore the socioeconomic status of consumers
Visitingduka la dawa baridi in these districts, it is not capable of describing the overall treatment

seeking patterns of the poor in the private sector, which would require alternative research methods
(e.g., household surveys). For this reason, this section is divided into a discussion of primary findings
(those related to the core questions of the study) and secondary findings (those in other areas), with
greater emphasis placed on the former.

6.1 Primary Findings

Uptake of subsidized ACTs has continued to increase, particularly for children under five

Two-fifths of the anti-malarial consumers samplé@at: dawa barid; in March purchased

subsidized ACTs, an increase of 33% from the proportion observed in November. Importantly, the
greatest impact has been on consumers seeking treatment for children under five, with nearly two-
thirds buying ACTs in March. In addition, total sales of ACTs have risen by 400% in the two
intervention districts from 1,663 in November to nearly 9,000 doses per month in March. In
contrast, ACT access at shops in the control district has remained virtually nonexistent, with the
majority of consumers continuing to rely on SP and amodiaquine for both adults and children.
Considering that five months is a relatively short time for a new product to penetrate an established
market and qualitative reports of consumer preference for the dosing schedule of SP (one dose only
compared to twice daily over three days for ACTs and a significantly fewer number of tablets), this
level of uptake is notable and cause for optimism.

While the rapid uptake of ACTs in November appeared to be driven largely by supply factors, there
are increasing signs of strong demand for subsidized ACTs by consumers and businesses. In
November, more than half of consumers purchasing subsidized ACTs reported that the shopkeeperOs
recommendation was the primary factor in their decision. In March, consumers most commonly

cited the perception that ACTs were the most effective drug as the driver of their choice, with less
than one-fifth crediting the shopkeeperOs recommendation. This shift may reflect both the effect of
the social marketing campaign (exit interviews showed that the majority of consumers had come into
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contact with at least one medium used by the campaign) and a growing number of consumers with
experience using the drugs.

Similarly, the proportion of shopkeepers recommending ACTs to mystery shoppers has remained
generally constant from November, suggesting that changes in consumer rather than shopkeeper
behavior has driven the increased uptake. When supply factors are partly controlled for by removing
shops that did not stock subsidized ACTs during the survey, more than three-quarters of consumers
seeking treatment for children and adolescents bought subsidized ACTSs, indicating strong demand.
Lastly, despite the change in the supply chain, in which retailers in Maswa must actively seek the
product from distributors or other retailers, uptake continued to rise in the district, suggesting
growing demand among store owners.

The continued higher uptake of subsidized ACTs among consumers in Kongwa compared to Maswa
is interesting and warrants further examination as the project progresses. It is interesting that this
difference does not appear to be correlated with availability of ACTs in the public sector, with
Maswa consistently experiencing higher stock-outs in public facilities at the time of the surveys but
lower uptake of subsidized ACTs at drug shops. On the other hand, private sector supply factors do
appear to be an important cause of this difference as the gap in uptake between the districts declines
from 12% to 7% when only shops stocking subsidized ACTs are considered. This is not unexpected
given that Maswa is substantially further from the wholesalerOs base of operations and the direct
supply route appears less reliable there (as evidenced by the number of stores obtaining ACTs from
other sources). If this continues to hold true, it suggests the need for the Tanzanian national subsidy
to include additional interventions to improve supply in the more remote areas of the country.

There are also initial indications that price is contributing to the difference in uptake for children
under five between the districts. In Kongwa, uptake of ACTs for children under five is 49% higher
and the average price of the infant dose 36% lower than in Maswa. In addition, overall monthly sales
of the infant dose in Kongwa grew by nearly twice as much as in Maswa (600% compared with
340%). By comparison, sales of the juvenile and adult doses, which were one-third and nearly one-
half less respectively less expensive in Maswa, increased more in Maswa (576%) than in Kongwa
(500%). However, in November, the average price of the infant dose was the same in the two
districts, but the proportion of consumers buying ACTs for children under five was substantially
higher in Kongwa (71% compared with 30%), indicating that other factors are contributing to the
higher uptake there.

Prices of subsidized ACTs remain low in both districts, and are competitive with the most
common alternative anti-malarials

While the average price of subsidized ACTs rose modestly between November and March (from
$0.42 to $0.48), it is still in line with the prices of SP and other alternatives and dramatically below
the normal market prices of ACTs ($8-10). Consumers also continue to pay substantially less for
subsidized ACTs than artemisinin monotherapies ($1.67), although few sales of the latter have been
recorded. For children under five, the difference between the prices of subsidized ACTs and
amodiaquine, the most common alternative, is particularly striking. On average, consumers buying
the infant dose of ACTs paid less than half the amount of those buying amodiaquine for children.
This may be partly explained by the tendency for consumers to purchase amodiaquine in the more
expensive syrup form. But subsidized ACTs are also priced lower than other common treatments for
children under five, including anti-pyretics, suggesting that ACT prices are priced below consumersO
willingness-to-pay thresholds for this age group.

This price differential between ACTs and alternatives for children under five has likely contributed to
the much higher uptake of ACTs among consumers seeking treatment for children. However, it also
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raises concerns about the sustainability of these price and uptake levels. If the profit margin on
subsidized ACTs is smaller than those for other common products, retailers will have an incentive
either to raise the price of ACTs or promote alternative products more aggressively to consumers.
The evidence so far suggests that retailers in Maswa have indeed responded in this way, with the
mean price of the ACT infant dose increasing by 62%, from $0.24 to $0.39, between November and
March (by comparison, the price of the adult dose rose by only 19%). In Kongwa, however, the SRP
has caused prices to remain constant at the lower level (300 TSH or $0.25). As such, while there is no
evidence this has occurred to date, the behavior of retailers in Kongwa should be watched closely to
ascertain whether they respond to lower profits for child ACTs by stocking or promoting the

product less.

One of the key concerns with large-scale ACT subsidy schemes is that some distributors and retailers
will charge exorbitant prices for the product to the detriment of patients. There is not yet any

evidence of such Oprice gougmgO occurring in this project. The hlghest any sampled consumer has
paid for a subsidized ACT is 330 TSH ($0.27) above the average price of the dose in that district. No
consumer has paid more than 1,200 TSH ($1) for any dose of ACTs. The total markup on ACTs by
the businesses in the supply chain (including profits and costs of operation) has accordingly averaged
456 TSH ($0.38) and not exceeded 720 TSH ($0.65). Based on analyses of other private shops in
Tanzania, profits may make up roughly 25-30% of thesextdtaite even modest fluctuations in

price can be important given the limited means of consumers seeking treatment at these shops, the
lack of price gouging is encouraging.

Prices of subsidized ACTs and other anti-malarials are not higher at more remote, less
competitive stores

Another chief concern expressed about drug subsidies is that stores facing with less competitive
pressure, usually in more remote areas, will charge higher prices. Models of the potential impact of
the AMFm, for example, have assumed higher prices in rural, uncompetitive stores. This has not
been the case in this project. Data from all three surveys have shown no correlation between the
competition level or location of the retailer and the price paid by consumers for subsidized ACTs

and other anti-malarials. It is not clear what is driving this finding, which runs counter to expected
market dynamics, but the lower socioeconomic status, and therefore ability and willingness to pay for
products, of consumers visiting remote stores may be a contributing factor.

As discussed further below, sales of subsidized ACTs have indeed been lower in less competitive,
more remote shops, but the primary cause of this appears to be due to availability of the product
rather than price.

The proportion of remote duka la dawa baridi stocking subsidized ACTs remains limited

As GPS mapping of the districts illustrates (see Appendix 2), stocking and sales of subsidized ACTs
were lower in stores located away from town centers and major roads. At the time of the March
audit, 38% of these stores were stocking subsidized ACTs compared with 80% of stores in more
densely populated areas. At the remote stores that were stocking subsidized ACTs, demand for the
product was high, with three quarters of consumers seeking treatment for both adults and children
buying ACTs. This indicates that the lower sales and uptake of ACTs among these shops was driven
primarily by supply factors, notably weaker retailer access to the product.

The slower penetration of ACTs among remote shops is not unexpected and in line with qualitative
understandings of the supply chain in Tanzania. Both the high costs of reaching and low volumes
purchased by more remote shops dissuade many wholesalers from investing in delivery to these
shops. As such, these shop owners must often travel to town centers or regional capitals to buy stock
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from distributors. If they are not familiar with the product and the distributor does not actively
promote it (which there is not currently an incentive to do since profit margins for subsidized ACTs
are at or below other products), those retailers will likely not invest their limited capital in subsidized
ACTSs. In addition, compared to other common products, which are available from many
wholesalers, distributors, and shops, subsidized ACTs are provided by a limited number of sources.
Over time, as retailers gain more exposure to the product (e.g., through social marketing activities)
and consumer demand appears high, it would be expected that more shops would begin to actively
stock ACTs. It will, therefore, be important to observe the extent to which stocking of ACTs in these
shops increases relative to other products over time. In fact, the change in the wholesalerOs
distribution model may have limited the increase in remote stores stocking the product between
November and March B stocking was higher among remote stores in Kongwa where the supply
chain appears to have remained more consistent.

Even if the proportion of remote stores stocking the product continues to increase, this finding
suggests that larger-scale subsidy efforts may need to explore additional interventions to ensure rapid
uptake of ACTs in rural areas, as has been proposed by some experts. Such interventions could
include engaging wholesalers with greater penetration among remote stores, working directly with
distributors to actively promote or deliver the product, and/or putting in place a rebate scheme that
rewards wholesalers for higher uptake in rurakareas.

The suggested retail price appears to have substantially reduced price variation but
artificially inflated the price of adult doses

All but six (93%) exit interview customers and mystery shoppers buying a subsidized ACT in

Kongwa paid the suggested price for the dose. In contrast, prices paid by consumers in Maswa varied
widely, with relatively high standard deviations of 220 TSH ($0.18) and 150 TSH ($0.13) for the

infant and adult doses respectively. This indicates that the SRP has so far successfully limited price
variation between retailers and consumers and prevented the inflation in prices that was observed in
Maswa between November and March, particularly for the infant dose. However, the suggested price
for the juvenile and adult doses appears to be substantially above the normal market rate for these
products. Moreover, as discussed above, the fact that the price of the infant dose in Kongwa is below
that of all alternative products, including anti-pyretics, raises concerns about the incentives for
retailers to promote and stock it.

This finding indicates that the SRP can be a useful tool for controlling the price of subsidized
products, but that arriving at the optimal price level is challenging and requires detailed
understanding of the supply chain and consumer behavior. The SRP for this project was determined
based on available data on the supply chain and with the same price per pill across the different
dosages so as not to incentivize consumers to purchase an inappropriate dose (e.g., if the adult dose
costs less per pill than the infant dose, it is in the consumers interest to purchase the larger dose and
save excess pills for later use). Retailers in Maswa have not followed this approach, charging, on
average, three times more for each pill in an infant dose than in an adult dose. So far, this does not
appear to have resulted in consumers purchasing larger doses for children, but this area should be
observed closely as the project progresses. The challenge of determining the appropriate SRP,
particularly for the different pack sizes of ACTs, suggests that large-scale subsidy initiatives should
conduct careful analysis of anti-malarial supply and demand factors to arrive at an effective initial
SRP, with ongoing monitoring to adjust it if necessary.



6.2 Secondary Findings

Better-off individuals continue to seek treatment more frequently at duka la dawa baridi,
though there is considerable variation among districts

Across the three districts, individuals in the higher socioeconomic quintiles made up a somewhat
greater proportion of consumers seeking treatment and buying anti-malarials at drug shops than
those in the lowest quintiles. In Maswa, however, poorer individuals made up a much higher
percentage of consumers than in the other two districts. While national economic indicators suggest
that Kongwa is the poorest of the three districts, this finding may reflect different socioeconomic
breakdowns of the overall populations of the three districts. The more than doubling of the
proportion of consumers in the lowest quintile between November and March is also interesting and
may be due to seasonal variation in economic activity (e.g., a harvest providing families with more
disposable income). It is also possible that the larger proportion of consumers from the lowest
quintiles is correlated with the higher public sector stock-outs of ACTs observed there, but other
components of the data do not support this (for example, consumers in Maswa were not more likely
to report having a prescription for ACTs, which would be expected if they came from a public
facility). Poorer consumers have also been marginally less likely than those from the better off
quintiles to purchase subsidized ACTSs, though this is possibly due to lower stocking rates at the
remote stores where these individuals most often sought treatment.

Other studies in Africa have found private outlets serving as the predominant source of treatment for
the poorest families.This reinforces the need for caution in drawing broad conclusions about
treatment-seeking behavior in Tanzania and other areas of Africa from this single study. In
interpreting these data, it is also important to remember that wealth is relative and even families in
the higher SES quintiles are likely poor by many standards B almost no individuals categorized in the
first four quintiles had electricity in their homes.

Noting the limitations of these data, the experience of the project to date suggests that additional
interventions will be needed to increase the equity of large-scale subsidy initiatives. As discussed
above, stocking of ACTs has been slower among more remote stores where the lower quintiles tend
to seek treatment. As such, interventions to accelerate and sustain stocking among these stores, such
as a rebate scheme to incentivize the top of the supply chain to distribute to them, could have an
important impact on equity.

The proportion of anti-malarial purchases for children under five has grown, while older
children and adolescents continue to be underrepresented

Throughout all three surveys conducted so far, consumers seeking treatment for children and
juveniles aged 6 to 15 have consistently comprised the smallest portion of exit interviews. Estimates
of fever incidence in Tanzania indicate this group accounts for roughly 25% of the burden of disease,
but consumers seeking treatment for them have accounted for only 3 B 7% of puighases at

dawa baridi, With no significant change since the baseline. This finding is consistent across all districts
and it is unclear what is driving it as this study is not capable of determining if and where this group
does seek treatment. Encouragingly, those consumers who do seek treatment for thiggroup at

la dawa baridi have overwhelmingly (93% at stores stocking ACTs) purchased subsidized ACTs
instead of other anti-malarials. While this group does not bear the high burden of mortality that
younger children do, malaria can adversely impact their school attendance and therefore long-term
earning potentiafi As such, this finding should be explored more thoroughly, including through

more comprehensive studies of treatment seeking behavior.
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The proportion of consumers seeking treatment for children under five has steadily grown in the two
intervention districts since the baseline. Purchases for this group continue to be slightly lower
compared to their estimated share of fever incidence in Kongwa and Shinyanga Rural, while the
proportion of anti-malarial purchases in Maswa is roughly in line with this estimate (32% of

purchases compared with 36% of fevers). Taken together with the high uptake of subsidized ACTs
for this group, this finding is cause for cautious optimism that the Tanzania national subsidy and

other large-scale initiatives can have a substantial impact on malaria mortality. The fact that treatment
seeking for children under five has not increased in the control district since the baseline is
interesting, but it is not yet possible to determine whether the introduction of the subsidy has
contributed to the increases observed in the intervention districts.

The subsidy appears to have contributed to increased overall ACT access in the two
intervention districts

The World Health Organization defines access to essential medicines as encompassing higher
availability, reduced prices, better geographical access and higher acceptability otle product.
Thus far, the pilot has substantially improved all of these dimensions for ACTs in the intervention
districts.

A key concern that has been raised about large-scale subsidy initiatives is that the availability of ACTs
in the private sector will simply divert patients who would have otherwise obtained treatment in the
public sector rather than increasing overall treatment access. This study is not capable of robustly
addressing this concern as household surveys B and potentially other methods B would be needed to
closely track overall treatment uptake within the districts. However, it is possible to gain a rough
understanding of this area by examining the monthly sales of subsidized ACTs and monthly
distribution of ACTs from public and NGO facilities. This exercise shows that overall ACT access
grew substantially in both the public and private sectors in the two intervention districts between
November and March, with salegsiy /z dawa baridi making an important contribution to that

growth. However, the number of ACTs distributed from public and NGO facilities declined
considerably in the control district, as did sales of all anti-malarials in the private sector, during the
same period, suggesting that volatility in anti-malarial demand may be common and reinforcing the
need for caution in drawing conclusions from this finding.

7) Study Limitations
It is important to recognize the limitations of this project when interpreting the results in this report.

First, this is a provider-based survey, looking aidyzak dawa baridi and the people within the

target districts that choose to access anti-malarials through these stores. By definition, it reflects a
self-selected subset of the population and cannot capture overall treatment-seeking behavior for
fever/malaria in these districts, which encompasses multiple points of access such as public health
facilities and general stores. It is possible that there are specific characteristics of those people who
choose to get their anti-malarials throlugla /z dawa baridi that make them unrepresentative of the
population as a whole.

Second, the project has a limited geographic scope, gathering data from three districts in Tanzania

out of a total of 113. A subsidy introduced at the global or even national level will undoubtedly have
system-wide effects that cannot be replicated effectively by this or any other pilot project. While a
strong effort was made to select intervention areas that were broadly representative of conditions in
other regions of Tanzania and sub-Saharan Africa, there is wide variation in the structure and

operation of private pharmaceutical supply chains and demographic characteristics b the results
presented here clearly indicate substantial differences even across three districts  and as such caution
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should always be taken in applying the results from this project to another country. For example,
informal outlets such as general stores and mobile medicine peddlers that serve as an important
source of anti-malarials and other drugs in some countries were not included in this project for
regulatory and operational reasons, but could presumably play a significant role in a global subsidy.

As with all studies such as this, there is the potential that the behavior of the key actors will be
influenced by the study itself. There are three primary study biases that may affect this project: 1) the
Hawthorne effect, in which subjects alter their behavior because they know they are being observed,;
2) social desirability bias, in which the subject provides the answer he/she thinks is the OrightO one;
and 3) recall bias, in which the subject cannot accurately remember information for the relevant
period.

The study team sought to minimize the potential for each of these biases through the project design.
To limit the Hawthorne effect, interaction between organizations involved in the project and the
businesses has been kept to a minimum. Since the project is most interested in pricing behavior,
businesses are never questioned directly about prices charged for ACTs or other products (e.g., retail
audits review the volume of products sold, not the price). The exception to this approach is the
national wholesaler, which, although it is not held accountable for pricing, has frequent interaction
with the Clinton Foundation and its partners and may alter its behavior accordingly. While not ideal,
this was necessary to ensure effective implementation of the project and will not, it is believed,
significantly impact the quality of data produced b the greatest variation in pricing occurs at the
distributor and retailer levels, and it is possible that partners involved in a national or global subsidy
can closely monitor and control the behavior of national wholesalers.

To minimize the potential for social desirability bias, the study team designed the data collection
tools so that they do not contain leading questions, and trained data collectors to deliver questions
without suggestive inflection or mannerisms. The potential for recall bias rests primarily with the
retail audits, in which shop owners are asked to describe quantities of anti-malarial drugs purchased
and disposed of during the past month. Similar studies have sought to minimize this bias by asking
shop owners to recall only actions during the past two weeks. However, given the limited turnover of
products at these rural drug shops, it was felt that the potential for recall bias, even for a full month,
would not jeopardize the quality of data.

The seasonality of malaria transmission and economic activity should also be considered when
interpreting the results of this survey. While the three districts are at risk for perennial stable malaria
transmission, malaria cases peak after the rainy seasons between October and December and March
to May. In addition, as shown in Figure 5, agriculture is the primary source of employment and
income for the majority of the population in the three project districts. As a result, the disposable
income of a family, and therefore the ability to purchase medicines, may vary substantially between
seasons based on the agricultural cycle from planting to harvest.

In conclusion, all of the results presented in this report are preliminary and need to be considered in
light of the limitations described above. While these initial data indicate interesting and potentially
important findings, the full impact of introducing subsidized ACTs on prices, volumes, and retailer
and consumer behaviors cannot be confirmed until the project runs its full course.
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Appendix 1: Dosing tables

Figure A-1: Dosing tables used to determine full dose per age bracket for non-artemisinin-
based anti-malarials

Product CQ tablets SP tablets AQ tablets Quinine CQ syrup
tablets

Unit size 250m¢g 500/25mg 200mg 300mg 100ml
(150mg base (10mg/mi)

Dose 25mg/kg 25mg/kg 25mg/kg 210mg/kg 25mg/kg

Age group

2-4 months 0.8 0.25 0.75 5.25 0.125

4-12 months 0.5 1.25

1-3 years 1.8 1 1.75 10.5 0.275

3-5 years 2.5 2.25 0.375

5-8 years 3.5 1.5 (5-9 yrs) 3 15.75

8-11 years 4.2 2 (9-14 yrs) 4.25 21

11-14 years 6 6.25 315

14-16 years 8.3 3 7.5 36.75

16+ years 10 8 42

Figure A-2: Dosing tables used to determine full dose per age bracket for artemisinin-based

anti-malarials

Product Art Monotherapy: [ Art Monotherapy: | Art Monotherapy: | Artemether-
Dihydroartemisin Artesunate Artemether Lumefantrine

Unit size 60mg 50mg 40mg 120/20 mg

Dose 14mg/kg 14 mg/kg 14mg/kg

Age group

2-4 months 1 2 2 6

4-12 months 2 3 3 6

1-3 years 3 4 5 6

3-5 years 4 5 6 12

5-8 years 5 6 8 12

8-11 years 7 8 11 18

11-14 years 10 12 15 24

14-16 years 13 15 19 24

16+ years 14 17 21 24




Appendix 2: Maps of districts (available as a separate PDF file)
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