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“Over the last few years the United Republic of Tanzania has made steady progress in 
implementing its national strategic plans to achieve universal coverage with malaria 
control interventions and bring down malaria sickness and deaths. In Zanzibar malaria 
mortality has been reduced by 71 % as a result of the extensive distribution of insecticide 
treated nets, indoor spraying with insecticide and widespread use of Artemisinin based 
Combination Therapies (ACTs), the most effective malaria treatments available today. 
However, malaria still remains the biggest killer on the mainland of Tanzania and seriously 
affects the livelihoods and health of 93 % of the population who live in endemic areas. Of 
this population at risk 20 % are children under the age of fi ve. 

With around 11 million malaria cases annually it is vital that we have enough stocks of 
effective malaria treatments in all our health facilities, at all times, especially at the district 
level. It’s simple. If there are no malaria treatments, someone will die. It is very likely to be a 
child. Reducing the frequency of local health facilities running out of ACT stocks (stock-outs) 
saves lives. 

The SMS for Life pilot project, designed to address this challenge, has been tried and tested 
in three districts of the country and, based on the results presented in this report, has showed 
remarkable success in keeping health facilities in those districts almost fully supplied with 
malaria treatments. The benefi ts for our health systems are potentially far reaching. Not 
only do we have the makings of a national stock management approach that can improve 
the availability of, and access to, lifesaving malaria drugs across the country, but we also 
have the possibility to apply this stock management approach to other essential health 
commodities. 

I am encouraged and excited by this type of public-private initiative which combines 
innovative thinking and low cost technology with a strong national programme and 
resourceful health personnel. It is a winning combination and a model I would like to see 
replicated to the benefi t of all populations everywhere at risk of malaria. With these types 
of committed partnerships, malaria can be defeated. 

I would like the next generation to wonder why we ever needed a World Malaria Day.”

David Mwakyusa
Honourable Minister of Health

World Malaria Day 2010 
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Content

“The SMS for Life pilot project has demonstrated that it is possible to overcome the challenge of stock-
outs by employing existing communication technologies. The use of mobile phones to inform the stock 
position for anti-malarials has prompted the supply chain to replenish those medicines on-time and 
thereby avoid stock-outs. The outcome has been improved malaria treatment, patient satisfaction 
and, I have no doubt in my mind, has saved hundreds of lives in the Districts where the pilot project 
was implemented.” 

Dr Alex Mwita  
National Malaria Control Programme (NMCP) Manager, Tanzania
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Background 

Stock-outs of malaria treatments at the health facility level in many sub-Saharan African countries 
have been a persistent problem for many years. A stock-out is the unavailability of medicine at the 
health facility. In Tanzania, 93 % of the population are at risk for malaria infection. The number 
of malaria cases is estimated to be 11 million resulting into 60-80 thousand deaths per year or 
220 deaths per day in Tanzania alone.  The goal of the SMS for Life pilot project was to develop a 
flexible and scalable solution to bring up-to-date visibility of anti-malarials within the Tanzanian 
Public Health Sector with a potential to reduce or eliminate stock-outs of five drugs (four dosage 
forms of ACTs and Quinine Injectable) in a pilot sample of health facilities in three key target 
districts. 

Initiated and led by Novartis, a public-private initiative was established with the Roll Back Malaria 
Partnership, IBM, Vodafone and the Ministry of Health of the Republic of Tanzania. This unique 
partnership developed a solution using mobile phones, SMS messages, internet and mapping 
technology to visualize weekly stock inventory of Artemisinin Combination Therapy (ACTs) and 
Quinine Injectable at 129 health facilities and 226 villages. Over the course of one year, the 
Project Team designed the system, created a data repository, trained key staff and implemented a 
21 week pilot in three districts of Tanzania: Ulanga, Kigoma Rural and Lindi Rural. These districts 
are located in three different regions and supplied from different Zonal Stores with a catchment 
population of 1.2 million people.

The SMS for Life pilot had three objectives:

Demonstrate that visibility of weekly stock levels of five key medicines at the outer edges of 1. 
the Tanzanian Public Health System, i.e. the health facilities, will promote action to eliminate 
and/or reduce stock-outs, thereby significantly improving access to these essential medicines. 

Demonstrate that a state-of-the-art data gathering infrastructure can be made available via 2. 
simple, basic everyday tools like SMS and mobile phones, to people situated in the remotest 
locations in sub-Saharan Africa. 

Demonstrate the effectiveness of a public-private partnership model. 3. 

Pilot Project Design

The SMS for Life pilot was designed so that health workers in Tanzania used their personal 
cell phone to send a weekly SMS stock-count message. The district management and National 
Malaria Control Program management used any internet browser on any PC, or alternatively a 
Blackberry device, to access the data system information. Training materials were provided to both 
management staff and health care workers, with follow-up training and resources provided as 
needed. 

Executive Summary

2  Executive Summary
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Results

Objective 1. The SMS for Life pilot provided, for the first time ever, reliable weekly stock 
information on anti-malarials at the health facility level, and this visibility has supported better 
stock management and the elimination of stock-outs. This information was provided via the 
internet or Blackberry mobile phones and accessed by district management and project team staff. 
At the beginning of the pilot project, all three districts had high stock-out rates of one or more 
of the five medicines (Lindi Rural at 57 %, Kigoma Rural at 93 % and Ulanga at 87 %). During 
the pilot, malaria medicine availability improved significantly in all three districts, such that after 
21 weeks stock-out rates were reduced to 0 % in Lindi Rural, 47 % in Kigoma Rural and 30 % in 
Ulanga.

In relation to ACT medications, at the start of the pilot, 26 % of the facilities had no stock of any 
dosage form of ACT. By pilot end, this was reduced to 0.8 %. A rough calculation based on the 
pilot population would indicate that approximately 300,000 people had access to ACTs at the 
end of the pilot who did not have access in week 1. At pilot baseline, 17 % of all facilities had 
no Quinine. By pilot end, this was reduced to 3 %. The above results were achieved through a 
combination of emergency deliveries of new stock and ongoing stock redistribution (from facilities 
with too much to those that had none). These actions were initiated at the district level in 
response to the new stock data visibility at health facility level. 

Objective 2. The SMS for Life pilot has shown that accurate stock level information can be 
collected from rural health facilities on a weekly basis using simple SMS technology and that the 
information can and will be accessed by the parties that it is most pertinent to.

The project team successfully designed and implemented a complex data repository application 
system, with built-in automated workflow and error message handling in addition to on-line 
statistical analysis, graphing and stock reporting. The system is located in an industrial data 
centre used by the banking industry in London, UK, with guaranteed availability, backup and all 
the normal fire suppression, standby generators, multiple communications and multiple electricity 
sources required to ensure continuous availability. 

The average weekly response rate over the 21 weeks across all three pilot districts was 95 %, never 
dropping below 93 %. Message formatting errors averaged 7.5 % per week with almost all error 
messages fixed and re-sent within the specified time limits.  

The pilot also verified the accuracy of the data collected through surveillance visits to 90 % of 
all facilities participating in the pilot. During these visits, stock ledgers along with a complete 
physical inventory of all five products located in the store room, the dispensary and the injection 
room were checked and validated with the most recent SMS stock messages sent from the facility. 
The result of these surveillance visits determined an overall data accuracy rate of 94 %.

The high response rate with a data accuracy of 94 % was achieved by a simple half-day training 
session for all health workers in each district.

While hidden from users, the ease of access by the NMCP and district management staff is 
demonstrated by system usage/data access statistics showing average access of more than once 
per day.

The application can be easily expanded to collect data on any medicines or health events. In 
addition, it was designed and built as a service which is totally scalable to be expanded to any 
number of countries. 
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Objective 3. The SMS for Life pilot created a unique public-private partnership model that enabled 
the problem to be precisely identified, a technical solution to be designed, built and implemented 
in three rural districts in Tanzania all in under one year. No formal budget and no legal contracts 
or MOUs between any of the partners were developed. The concept of creating a partnership from 
multiple public and private organisations, and assembling a very lean team combining all the 
expertise, skills and influence necessary to tackle a complex problem, has worked very well. Each 
partner committed its unique resources and covered its associated project costs, eliminating the 
need to source and manage funding and budgets on a project level. This model also made it easier, 
faster and more efficient to obtain results, by passing the often lengthy and difficult approval 
processes for project funding allocation and transfer. 

We found that organizations are much more likely to commit their resources for piloting new 
initiatives when the following conditions apply:

The project is well documented including clear deliverables––

Participation is for a short pre-determined timeframe and exit date (one year or less)––

All partners display a strong affinity or emotional connection with the goal––

Each partner has control over its particular area of expertise and deliverable(s)––

Funds do not need to be approved and transferred to a third party––

The result highlights a new, creative way in which the private sector can direct its resources for  
a finite period to address and solve some of the complex and difficult societal problems.

Summary 

The SMS for Life solution has achieved its three objectives and has the potential to alleviate one of 
the major problems in the treatment of acute malaria attacks: the lack of drug substance because 
of stock-outs at the point of care. 

The project team recommends that the SMS for Life methodology is implemented in all regions 
and districts of Tanzania and in other countries in sub-Saharan Africa. 

For further information, questions, comments or data requests, please contact Jim Barrington at 
jim.barrington@novartis.com. 

4  Executive Summary
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Malaria is a complex and deadly disease that puts approximately 3.3 billion people at risk in  
109 countries around the world. Malaria causes or contributes to 3 million deaths and up to  
500 million acute clinical cases each year. Indeed, malaria kills almost as many people per year  
as AIDS over the last 15 years. Tanzania has the third largest population at risk of malaria, with 
the disease causing 60-80,000 deaths per year. Children under five years and pregnant women  
are most at risk.

In addition to its death toll, malaria places a heavy economic burden on many endemic countries, 
contributing to the cycle of poverty and limiting economic development. Africa alone is estimated 
to suffer at least US$12 billion per year in direct losses (e.g. illness, treatment, premature death) 
and many times more in lost economic growth. 

Artemisinin Combination Therapies (ACTs) are now recommended by the WHO as the first line 
treatment for use against malaria that is caused by the parasite Plasmodium Falciparum. ACTs are 
classified as prescription-only medication and therefore can only be obtained in Health facilities 
and registered pharmacies. Due to a host of anti-malarial supply chain inefficiencies such as 
inadequate funds for procurement, lack of in-country stock control, recording, planning, and 
forecasting, it is a common occurrence for a health facility in the public health sector in many 
sub-Saharan African countries to experience a stock-out. 

The frequent occurrence and often long duration of these stock-outs mean malaria sufferers 
have very limited access to the life-saving drugs. They may be forced to travel large distances in 
search of other health facilities which have the medicines in stock. A search for treatment in the 
private sector can be far more expensive. The frequency of stock-outs can cause sufferers to lose 
confidence in a health facility’s ability to meet their needs. Alarmingly, many malaria sufferers 
simply go without treatment.

The SMS for Life project was initiated to help tackle the current anti-malaria supply chain 
challenges and improve the in-country supply, planning and access to ACTs by harnessing everyday 
electronic communication tools and mapping technology to improve information exchange and to 
bring visibility to stock levels of ACTs in the public sector.

 The Problem: Malaria, Anti-Malarials and Stock-outs
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The SMS for Life pilot involved a collaborative partnership of public and private institutions, 
selected for the specific skill sets they possess. This model was chosen to ensure that all aspects 
of the project, from building the technical solution to engaging health staff on the ground, were 
carried out as expertly as possible. 

The SMS for Life pilot partnership consisted of the following institutions:

Ministry of Health and Social Welfare, Tanzania 
The National Malaria Control Programme (NMCP), is the custodian of all malaria prevention 
and control activities in Tanzania. It is the owner and main user of the SMS for Life pilot 
and coordinated all project activities in the country, including planning, implementation and 
evaluation of the project. The NMCP also ensured that the three selected districts were fully 
engaged in the process.

The Roll Back Malaria (RBM) Partnership 
RBM facilitated the project oversight, including the work of the steering committee, and led 
advocacy activities. RBM provided ongoing guidance throughout the project, and placed the 
project in the broader context of RBM’s activities.

Novartis 
This organization initiated and led the overall pilot project to define the solution, source the 
partners, establish a steering committee, partner with the Ministry of Health of Tanzania and the 
RBM Partnership secretariat, and provided resources and funding necessary to complete the pilot 
in Tanzania.

Vodafone 
This organization and its partner, Matssoft, supported the design, funding and development of 
the system application and the implementation of the technical solution. They also funded all 
technical operational costs of the pilot.

IBM 
This organization supplied management resource support to the project and provided an on-line 
collaboration tool, “Lotus Live”, which allowed all the project partners to coordinate their inputs 
across company networks.

Particular to the organization and design of the project partnership was the fact that there was no 
centralised budget, no formal contract and no MOU between either the multinational companies 
involved, RBM or the Government of Tanzania. As a result of this organisation model, much of the 
bureaucracy and time delay involved in partnering across different institutions were removed. The 
pilot project was able to move from design phase to implementation in under a year.

It is important to note that it is difficult to get multinational organisations to make open-ended 
commitments. By engaging the partners on a fixed-term commitment of less than one year, the 
project was able to get the buy-in of the institutions with relative ease. 

Project Design and Methodology

6  Project Design and Methodology
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The project team was supported by a steering committee consisting of the following professionals 
with expertise and experience in disease control:

Prof Awa Marie Coll-Seck Executive Director of the Roll Back Malaria Partnership (Chair) 

Dr Alex Mwita Manager of the NMCP, Tanzania 

Dr Desmond Chavasse PSI VP and Global Malaria Control Director 

Prof Marcel Tanner Director of the Swiss Tropical Institute 

Prof Klaus Leisinger CEO, Novartis Foundation for Sustainable Development 

Silvio Gabriel Executive VP, Novartis Malaria Initiatives 

Jim Barrington SMS for Life Program Director, Novartis 

The steering committee provided the project team with sound advice on all aspects of the pilot 
throughout both the design and implementation phases.

Pilot Location Selection

The SMS for Life pilot selected and implemented the project in three rural districts in Tanzania: 
Lindi Rural, Ulanga and Kigoma Rural. These three districts cover 129 health facilities and 226 
villages, with a total population of over 1.2 million people. The pilot districts were selected by the 
NMCP in Tanzania to satisfy the following criteria:

The pilot districts should be different but representative of the overall country.––  Lindi Rural 
represents the “average” of the 131 districts in Tanzania. Ulanga represents one of the top 10 
of the most difficult districts to work in, specifically with respect to staff shortage, skill level 
and remote location. Kigoma Rural was chosen because of the difficulties associated with 
its very large geographical size, e.g. the Zonal Store is a one-day drive and the most distant 
health facility is a 12-hour boat trip from Kigoma.

Districts should be supplied from different Zonal Stores and be in different regions.––  Tanzania 
is divided into 9 zones and 21 regions. Each district is supplied by a different Zonal Medical 
Store. By selecting districts in different regions, the data collected was more representative 
of regional differences across the country (see Figure 1). By working with three Zonal Stores, 
performance in individual zones was measured.

Districts where malaria is the most common cause of death.––  Malaria is endemic and the No.1 
disease in all three selected districts, covering a catchment area of over 1.2 million people. 

Districts which are not currently involved in other pilot projects.––  Districts were chosen where 
no other healthcare related pilot projects were being carried out, to avoid distortion of causal 
links between findings and the project intervention.
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Figure 1. Pilot districts and Implementation Dates 

9 weeks surveillance visits 
starting on
(1) 23rd November 2009
(2) 4th January 2010
(3) 8th February 2010

District Kigoma Rural
Regio Kigoma
Zonal Store in Tabora
Live 22nd Oct 2009
51 Health Facilities

District Lindi Rural
Region Lindi
Zonal Store in Mwtara
Live 1st Oct 2009
48 Health Facilities

District Ulanga
Region Morogoro
Zonal Store in Dar es Salaam
Live 15th Oct 2009
30 Health Facilities

Dar es Salaam
Training 25th Sept 2009
MSD, NMCP

8  Project Design and Methodology
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User Group Central Management district management health facility Workers 

Location NMCP (Dar-es-Salaam) District District 

Participants NMCP
MSD
Additional Staff

DMO
MFP
DP
Zonal Store rep

1 health facility 
worker from each 
health facility

Language English English Swahili

Duration 1/2 day 1/2 day Full Day

Objective Understand and 
support the 
objective of the 
project

Understand how to use 
the reporting system 

Understand how to 
take action from 
information provided 

Understand how to use 
the reporting system 

Understand how to 
take action from 
information provided 

Understand how to 
educate and assist 
health facility 
workers 

Understand how to 
count stock levels

Understand how to 
compose the SMS 
message

Register health facility 
phones 

Conduct live 
simulation of 
counting, composing 
and sending text 

Understand stock 
management best 
practices 

User 
Group

Location Participants Language Duration Objective

District 
Manage-
ment

District DMO
MFP
DP
Zonal Store 
rep

English 1/2 day Understand how to use the reporting system 
Understand how to take action from 

information provided 
Understand how to educate and assist health 

facility workers 

health 
facility 
Workers 

District 1 health 
facility 
worker from 
each health 
facility

Swahili Full Day Understand how to count stock levels
Understand how to compose the SMS message
Register health facility phones 
Conduct live simulation of counting, composing 

and sending text 
Understand stock management best practices 

Project Design and Methodology 9

Supply Methods in Operation in Tanzania

In Tanzania medical products are delivered on either a “push” or “pull” basis. Health facilities with 
a “push” system do not place orders with Medical Stores. Their requirements for medicines are 
quantified at the district by the DMO and at National level by the NMCP. The products are sent  
to the health facilities once every three months from their Zonal Store.

A district with a “pull” system allows the health facility to order the amount of ACTs, Quinine 
Injectable and other products they require from MSD for the next quarter using “Report and 
Request” forms. Districts on a “pull” system are described as being part of the Integrated Logistics 
System (ILS). The ILS splits districts into three delivery groups (A, B and C). Deliveries to these 
groups take place each month within a quarterly cycle.

Each month, “Report and Request” forms are sent from every health facility to the DMO. These 
forms are reviewed by the DP. Each quarter, a request for products is then sent by the DMO to the 
Ministry of Health and the central MSD. These orders must be approved by the Ministry of Health 
before the Central MSD and the nine Zonal Stores deliver product to the district each month.

Kigoma Rural and Lindi Rural are both part of the ILS “pull” system. During the pilot, Ulanga began 
its transition from the “push” system to the ILS “pull” system.

Both public and faith based health facilities participated in the pilot. While both facility types are 
supplied by either of the above two methods (“push” or “pull”) for delivery of ACTs, faith based 
health facilities are excluded from the distribution channels for Quinine Injectable. These facilities 
must order, pay and collect supply of Quinine independently.

The break down of health facility by district is as follows: 

District # of Health Facilities Delivery System Mobile Phone 
Network Coverage

Lindi Rural 48 ILS 100 %

Ulanga 30 Transition from Push to ILS 100 % 

Kigoma Rural 51 ILS 80 %

Total 129 

Both public and faith based health facilities participated in the pilot. 
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System Solution 

The SMS for Life system consists of two-components: an SMS management tool and a web-
based reporting tool, based in the UK. It is built upon a commercial model and therefore supports 
flexibility and scalability.

SMS Management Application and Process

The SMS application stores the health facilities registered phone number and facility location and 
sends every week a weekly stock request message to each health facility. The system is network-
agnostic and leverages a free short code number, which enables health facility workers to send 
their stock message at zero cost and does not require phones to be in credit. The system does 
require participating health facility workers have mobile phone connectivity at the health facility 
or be able to obtain connectivity with relative ease (walking to nearest main road or town). 
The SMS system utilizes a standard message format for capturing the ACT and Quinine stock 
quantities, and handles formatting errors through follow-up SMS messages to the facility. 

Step 1: Health facility mobile phones and location are registered at a live training session 

Individual/personal health facility mobile phones are used for the SMS for Life project, 
and each health facility registered one worker’s mobile phone during the live training. 
The registration process ensures that the system only accepts stock count messages from 
authorised phone numbers and trained workers. As a result, the system has a high level of 
data accuracy and data integrity with a clear audit trail. Personal mobile phones are used to 
ensure there would be no need for ongoing technical support at the health facility level as 
health facility workers were already familiar with their devices.

Step 2: Weekly stock level request SMS sent to all health facility workers

Every Thursday at 2 pm an SMS message is sent to all health facility participants. The message 
requests the current stock count for ACTs and Quinine Injectable. 

Step 3: Health facility workers count ACT and Quinine Injectable stock levels

ACTs are counted from the health facility store room only and only full boxes (not individual 
treatments) are counted. ACTs in the health facility dispensary are not counted. Quinine 
Injectable is counted from both the health facility store room and the dispensary, and 
individual vials are counted. The difference in the counting methodologies is by request  
of the NMCP.

10  Project Design and Methodology
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Step 4: Health facility workers Compose stock level SMS

Health facility workers identify the different dosages of ACTs and Quinine Injectable in the 
stock SMS by letters. The letters used for ACTs are derived from the colour of the product box: 

Y – Yellow For babies 5 kg to less than 15 kg
B – Blue For children 15 kg to less than 25 kg
R – Red For children 25 kg to less than 35 kg
G – Green For children over 12 years old, weighing 35 kg or more and adults
Q – Quinine Injectable

A stock count message could therefore look like the following: B4G3Y0R2Q99 where the 
letters represent the medicine type and the numbers the medicine quantities the facility has 
in stock that week. 

Step 5: Health facility sends stock count SMS 

The health facility worker may either reply to the request SMS or compose a new SMS to the 
free short code number 15009. 

Step 6: System sends reminder SMS to all health facility workers 

The SMS system sends an automatic reminder message to all health facilities who have not 
responded on the next day, Friday, at 2 pm. 

Step 7: System credits health facility mobile phones which submitted a stock level SMS 

The SMS system credits health facility worker’s mobile phones if the stock count SMS is 
received before 5 pm on Friday. Messages received after 5 pm on Friday are considered late 
and no credit is awarded. However, late messages are accepted until 1 pm Thursday of the 
following week. 

The project team provided a mobile phone credit to motivate health workers to send the 
message on time and recognize the additional tasks the health facility worker was performing 
for the pilot above their normal workload. During the pilot two different credit levels were 
used. The amount credited per week was supposed to represent the typical phone top-up 
amount in the rural area. Ulanga and Kigoma Rural received 1000 TZS credit, and Lindi Rural 
received a 1500 TZS credit. Because personal mobile phones are used within the SMS for Life 
solution, the incentive credit is guaranteed to reach the correct recipient of the award. 

Step 8: System provides weekly status report to the DMO 

The system sends an automatic message to the DMO indicating the health facilities that did 
not send a stock count SMS and identifies all health facilities with a stock-out. 
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Error Handling

The system automatically informs health workers via an SMS if their message was sent in the 
incorrect format. After three unsuccessful attempts the system informs the district management 
that the health worker is having a problem and asks them to intervene. 

SMS Web-Based Reporting Tool

The data captured through the SMS stock count messages is available through a secure reporting 
website. The website can be accessed via the internet on a computer or a Blackberry mobile 
application. Access to the website is granted through a unique User ID and password and has been 
granted to the following groups:

The District Medical Officer and his staff in each district––

The Regional Medical Officer and his staff in each region affiliated with the chosen districts––

The project team––

The National Malaria Control Program in the Ministry of Health––

The Medical Stores Department (including the Zonal Stores affiliated with each district)––

 
The web-based reporting tool enables users to view the following data elements: 

Current and historical ACT and Quinine stock levels at the health facility and district levels––

Google mapping of district health facilities with stock level overlays and alerts ––

SMS message sending statistics (errors, health facilities sent in, etc.) ––

Web-reporting usage statistics tool––

Overall, the SMS for Life system was built to be a generic and scalable solution that can be 
leveraged to support any medicine or product, and can be implemented in any country with 
minimal tailoring. Additionally, the system can be utilized for disease surveillance. Importantly, 
the system was designed so that it is mobile phone network-agnostic. In Tanzania the system can 
accept messages from all four main networks, Zain, Tigo, Vodacom, and Zantel.

12  Project Design and Methodology
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Training

SMS for Life training for the health facility staff in the three pilot districts and the associated 
management staff was specific to each group, such that relevant information was provided based 
on designated tasks. There were 3 training groups:

1.  Core project and system training was given in Dar es Salaam for NMCP, MSD, and other 
staff who needed to understand the overall project and how to use the reporting elements 
of the solution.

2.  District management training was given in each district for the DMO, the MFP, the DP, and 
one representative from the Zonal Store affiliated with each district. There were two aims 
to this training. The first was to ensure that the district management staff understood how 
to use the reporting system and take appropriate action from the information provided. The 
second was to ensure that the district management knew how to educate health facility 
workers to send their stock count text, and handle any other support related issues. Key 
district staff were asked to attend and assist at the health facility training day.

3.  Health facility training. The overall training set-up is explained in Table 1.  

User Group Central management District management Health facility workers 

Location NMCP (Dar es Salaam) District District 

Participants NMCP

MSD

Additional Staff

DMO

MFP

DP

Zonal Store 
representative

1 health facility worker 
from each of the 129 
health facilities

Language English English Swahili

Duration 1/2 day 1/2 day 1/2 day

Objective Understand and 
support the objective 
of the project

Understand how to use 
the reporting system 

Understand how to 
take action from 
information provided 

Understand how to use 
the reporting system 

Understand how to 
take action from 
information provided 

Understand how to 
educate and assist 
health facility workers 

Register health facility 
phones 

Understand how to count 
stock levels

Understand how to 
compose the SMS message

Conduct live simulation  
of counting, composing  
and sending text 

Understand stock 
management best practices 

 
Table 1. The training scheme applied for the SMS for Life introduction
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One health worker from each health facility was trained on how to correctly store anti-malarials, 
count stock, and format/send the weekly stock count message. This was done at a centralised 
training day within each district. All health facility training was conducted in Swahili by the NMCP 
in-country project lead. All training materials were provided in Swahili.

At the start of this training session, all health workers had their personal mobile phone numbers 
registered and linked to their facility in the SMS for Life system. 

The health facility training included a live simulation activity to provide a hands-on experience 
for all health facility workers and ensure comprehension of the system. Five 6ft by 4ft posters, 
representing five different stock situations in an illustrative health facility store room and 
dispensary, were hung throughout the training facility. The health facility workers received the 
initiating weekly request SMS and were required to identify the appropriate stock counts for each 
scenario, compose the message and send the appropriate SMS message. The project team worked 
with the local DMO to coordinate the live training sessions. The responsibilities were distributed as 
follows: 

Project Team DMO

Develop training agenda and materials Select date

Provide all materials Secure location 

Conduct training and live simulation Identify all health facilities

Send health facility invitations

 
The health workers were also trained on best practices related to pharmacy management, the 
purpose being to promote better stock management and an accurate SMS stock count.

District Support

The DMOs, at the request of the project, appointed one person in each district to take the lead 
in supervising the project and taking corrective actions as needed. Tasks included registering and 
educating new users to the system, and redistributing medicines in response to stock-outs. This 
person was paid an additional allowance of one day per week for the duration of the project in 
recognition of the extra tasks they were asked to perform.

14  Project Design and Methodology
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Project Design and Methodology 15

Monitoring and Validation

The SMS for Life pilot used a combination of remote and on-the-ground monitoring. 

Remote Monitoring was performed by the project team on a daily basis throughout the pilot. 
Weekly reports, stock-out statistics by health facility and by product, error rates, deliveries, and 
system access were continuously monitored online throughout the 21 weeks. 

Surveillance Visits were performed on 116 (90 %) of health facilities at least once during the 
pilot in order to validate the accuracy of data submitted by the health facilities. This required 
three weeks in each district. A health facility survey form was created, collecting the following 
information:

Data Accuracy (physical stock inspection). –– A physical count of the stock of all dosages of 
ACTs in the store room and a physical count of Quinine Injectable in the dispensary and the 
injection room in each facility was performed. These counts were matched with the most 
recent health facility stock information sent into the system.

Data Accuracy (physical ledger inspection).––  The latest entry and delivery date for Quinine 
Injectable and ACT in each health facility ledger was recorded. These figures were matched to 
the historical stock count messages sent into the system up until the date of the surveillance 
visit.

Pharmacy Management (physical inspection and interview).––  The store rooms were inspected 
to see if stock was kept in accordance with the pharmacy best practices taught in the 
centralised training day. Where stock was well managed, questions were asked to ascertain 
whether this management could be attributed to the SMS for Life training.

Training (physical inspection and interview). –– Pilot participants were asked their opinion of 
the centralised training day, the training materials, their overall impressions of the project, 
and suggested improvements for health worker training. The project team also checked that 
the training materials and health facility poster were being used.

GPS positioning. –– The GPS coordinates of each health facility were taken in order to map 
accurately health facilities in Google Maps within the system application.
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Toward the end of the pilot, interviews by the surveillance team with district management 
members in each district addressed the following points:

Stock movements within the district during the pilot––

The frequency and ease of access to the data system, and their  ––
opinion on the different types of reporting

Their use of the registering and de-registering function for adding  ––
and removing health facility phone numbers

Their opinion on the district management training, the health facility training,  ––
and all the training materials produced by the project

Their opinion on the –– SMS for Life project in relation to other stock management  
practices taking place within their district

Their opinion on the future potential of the –– SMS for Life system

Throughout the pilot, the project team collected information on district interventions, e.g. every 
order of ACTs and Quinine Injectable that was made and every delivery that took place in each of 
the three districts.

Data Collection

The pilot collected stock data from all 129 participating health facilities for a period of 21 weeks. 
The data collected was the stock level of each of the five products at each facility every week 
(approximately 13,500 data points). The period of 21 weeks was chosen because it covered two 
quarterly order cycles and five monthly delivery cycles. 

Week 1 data collection from each facility served as the baseline. The date of week 1 differed 
across the three districts, with the starting date for each week 1 chosen independent of any 
delivery cycle or distribution event. This methodology promotes week 1 as representative of any 
“normal” weekly stock position and a valid baseline from which to measure results. The week 1 
start dates for the three participating districts were:

1st October 2009 Lindi Rural (48 health facilities)

15th October 2009 Ulanga (30 health facilities)

22nd October 2009 Kigoma Rural (51 health facilities)

16  Project Design and Methodology
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The Data Analysis part is broken into three main sections: (1) Data Requests and Responses (2) 
System Usage (3) Stock Level Historical Reports. The charts and graphs analysed are all produced 
from the data held in the SMS for Life application database. The data was collected from 1st 
October 2009 at 2 pm until 25th February 2010 at 1 pm. Analysis of the graphs was made using 
information collected from the district management interviews, the health worker interviews and 
the records of district stock movements that were collected during the pilot period.

Data Requests and Responses
 

Key Findings

The system was simple and easy to use.  
The response rate of health workers across all three districts remained consistently high 
throughout the pilot with an average response rate of 95 %. Conversely, the percentage of 
errors contained in the stock count messages was low at an average of 7.5 % across all three 
districts, with almost all errors corrected and messages re-sent.

The data is accurate.  
The project team calculated an overall data accuracy rate of 94 %. This was supported by the 
surveillance visits of 116 (90 %) of the 129 facilities during the pilot. These visits included a 
physical inventory of store rooms, dispensaries and injection rooms and checked against the 
most recent SMS data sent to the system.

Health workers sent their stock count message consistently every week irrespective  
of timely product replenishment.  
The response rates across all three pilot districts were high, even though Kigoma Rural and 
Ulanga health workers waited for long periods before receiving new stock. The project team 
believes the incentive payment positively affects the response rate. 

Diagram Explanations

The graphs in this section show the percentage of trained health workers who sent in their stock 
count message to the SMS for Life system during the 21 week pilot across all three districts 
collectively (Figure 2) and by individual district (Figures 3, 4 and 5). The x-axis denotes the different 
weeks of the pilot running period, and the y-axis the percentage response rate. The different colours 
on the bars of the graphs denote different time periods in which the data was sent. 

2 pm - 2 pm This time period covers from 2 pm on a Thursday (when the weekly request 
message is issued) to 2 pm on a Friday (when the reminder message is issued).

 2 pm - 5 pm This time period covers from 2 pm on a Friday (when the reminder message 
is issued) to 5 pm on a Friday (which is the cut-off for receiving the credit 
incentive).

 5 pm - 1 pm This time period covers from 5 pm on a Friday (where the credit is no longer 
paid) to 1 pm on the following Thursday (which is the cut-off for sending in the 
past week’s stock count).

Data Analysis

Data Analysis 17
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The error rate, displayed as a red line in the graphs, denotes the percentage of people who 
incorrectly formatted a message per week. Errors include using incorrect letters, e.g. G5 B2 P6 F5 
Q33, or omitting one of the four ACT stock levels, e.g. B2 G4 R1 Q33.

The system can accept and interpret stock count messages with the items entered in any order, 
with either upper or lower case letters and with or without spaces or punctuation between entries.

When incorrectly formatted messages are sent to the system, the system automatically notifies 
the health worker about the error. After 3 incorrect messages are received from the same 
phone number in the same week, the system automatically generates an email to the district 
management staff to notify them of the problem and request further investigation. This email 
contains the code and name of the health facility as well as the health worker’s name and their 
mobile number. 
 

Total Response Rate
The response rate among health workers remained consistently above 93 %, with an average 
response rate of 95 % per week – significantly higher than the 80 % target. It is that each week 
93 % of health facilities responded “on time”, i.e. between 2 pm on a Thursday and 5 pm on the 
next day, Friday, and thus are eligible for airtime credit. 

These figures demonstrate that with a simple half-day of training and minimal project team 
presence on the ground (one 20-minute visit per health facility throughout the pilot), health 
workers were able to send stock count message accurately and on time.

Figure 2. Data requests and responses from the three pilot districts

Data requests and responses

Figure 2 displays the total response 
rate in % by week and broken down 
into time periods. The red line on  
the graph shows the error rate.
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Total Message Format Error Rate
Overall error rate was low, averaging about 7.5 % and reduced from the pilot baseline to the 
end by almost 50 %. Below is a system log example from week 21 of the pilot which shows the 
automatic interaction between system and user and the resolution of the error message.

18th Feb 2010 2:02 pm D35154 Lindi Rural SMS received (B G 2 R 6 Y 5 Q136)––

18th Feb 2010 2:02 pm D35154 Lindi Rural Message posted - invalid message content––

18th Feb 2010 2:10 pm D35154 Lindi Rural SMS received (B 4 G 2 R 5 Y 4 Q 136)––

18th Feb 2010 2:10 pm D35154 Lindi Rural Message posted - Thanks––

Total Data Accuracy
The SMS for Life team visited 116 of the health facilities to validate data accuracy. These visits 
were unannounced and involved counting each facility’s inventory in the store room, dispensary 
and injection room and matching this count against the most recent stock message. Lindi achieved 
a data accuracy of 98 % while Ulanga and Kigoma both had accuracy rates of 93 %.

Comparison between and across Districts

Response Rate
The highest response rate was in Lindi Rural, with an average response rate of 99 % compared 
with 93 % in Ulanga and 94 % in Kigoma Rural.

The high response rate across all three districts was in part attributable to the airtime credit 
incentive. Feedback from district management at the close of the pilot supported the assumption 
that the incentive was an important element of health worker participation. The district management 
in Lindi Rural reported that health workers had specifically contacted them when the incentive was 
not correctly transferred to their mobile phone. 

Questionnaire feedback also strongly supported the idea that where health workers are motivated 
to perform their duties well, they will send in the stock count messages irrespective of a financial 
reward.

However in districts such as Ulanga, where many participating health workers sent in their stock 
count messages repeatedly for a period of up to 8 weeks without any action being taken by the 
district management to eradicate their stock-outs, it seems the incentive may be an important 
factor in continued project participation as the procedural value of submitting the message is not 
apparent.

The project team felt that, based on the above, there is strong evidence to support the use of 
airtime credit for the first year of implementation. This might help drive a high response rate, 
especially in instances where there is a delay in district management taking action to address 
stock shortages.

Data Analysis 19
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Regarding the higher average response rate in Lindi Rural (99 %) compared to the other two 
districts, the project team believes that this is due to the disciplinary action (see below) taken to 
ensure all health workers submitted their message every week on time. This kind of action did not 
take place in the other two districts. The difference in approach between the districts becomes 
evident when comparing Lindi Rural and Ulanga on the week of 14th January where Tanzania 
experienced countrywide connectivity problems in one of the mobile phone networks. In Lindi 
Rural, 100 % of health workers still submitted their stock count, compared to 83 % in Ulanga  
(10 % below the average) where difficulties in submitting in the initial 24-hour time period 
deterred some health workers from retrying.

Response Times
It is useful to compare the response times across all three districts. The percentage of health 
workers responding each week by district before the airtime credit cut-off of 5 pm Friday  
(i.e. on time) was:

Lindi Rural:  97 %––

Ulanga:  87 %––

Kigoma Rural:  91 %––

The percentage of health workers responding each week after the cut-off (i.e. late) by district was:

Lindi Rural:  2 %––

Ulanga:  6 %––

Kigoma Rural:  3 %––

The overall on-time response rate across the three districts is 93 %. Two factors most likely 
contribute to this result, the first being that the health workers have been instructed that this 
is the time period for which responses should be sent in, and that missing responses would be 
escalated to the DMO. The second is that this is the period for which health workers will receive  
a credit incentive. Not having included a district where no credit was paid makes it difficult to 
draw a conclusion as to how much the credit drives a timely response rate and how much is 
attributable to health workers following the rules laid out in the training.

Data Accuracy
The accuracy of messages submitted across all three districts was high, with a 98 % accuracy 
rate in Lindi Rural, 93 % in Ulanga and 93 % in Kigoma Rural. The high rate may be related to 
the simplicity of the message format and the fact that health workers found the training easy to 
understand. Health workers reported that the pharmacy management instructions included in the 
centralized training day had helped them to improve managing and counting their stock. Of the 
116 health facilities interviewed, 45 stated they had changed their stock-keeping processes after 
the training. This figure is significant considering that the pharmacy management practices taught 
(e.g. stock medicines by product, stock medicines first in/first out, lock the medicine cupboard) 
were basic, and should have been followed in all health facilities prior to the pilot. 

20  Data Analysis
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Individual District Analysis – Part 1 

Lindi Rural 

Figure 3. Data Requests and Responses for Lindi Rural

the collective data report, these visits were unannounced and the 
check involved counting the facilities inventory in both the store 
room and the dispensary, and matching this count with the most 
recent stock message report. Where deliveries had been made, the 
ledger was referenced to ensure stock quantities had increased 
by the correct amount. Of the 39 facilities visited, one had sent 
in a stock count text that did not match what was present in the 
store room. Overall, 98 % of health facilities in this district sent in 
accurate data. 

Ulanga 

Ulanga: Response Rate
Throughout the pilot, Ulanga had a consistently high response rate. 
The average response rate was 93 %. The lowest response rate 
was 83 % on the week of 14th January 2010. This was due to a 
countrywide connectivity problem with one of the mobile phone 
operators.

Ulanga: Response Time
On average, 79 % of health facilities in Ulanga responded between 
2 pm on Thursday and 2 pm on Friday. 8 % of facilities responded 
between 2 pm and 5 pm on a Friday. In total 87 % of these district 
health facilities responded on time and received the incentive 
credit. 

For the weekly starting on 14th January, the response time fell to 
40 % due to the countrywide connectivity problem. 

Ulanga: Data Accuracy
The SMS for Life team visited 26 of the 30 health facilities in 
Ulanga during the pilot to validate data accuracy. Of the 26 
facilities visited, two had submitted a stock count that did not 
match what was present in the store room. Overall, 93 % of health 
facilities sent in accurate data.

Lindi Rural: Response Rate
The response times for the Lindi Rural district showed that by week 
5 they achieved a 100 % response rate and maintained this for 
the remainder of the pilot. This did not happen in the other two 
districts. The average response percentage per week over the pilot 
running period is 99 %.

This 100 % response rate can be in part attributed to the actions of 
the Lindi District Executive and the Lindi Rural DMO. In interviews 
performed in early February, they reported to the project team that 
disciplinary actions had been undertaken in the district during the 
first few weeks of the pilot to ensure every health worker sent in their 
stock count message. These actions included both warning letters and 
the summoning of workers who did not send messages to the district 
offices to explain why they had not sent the messages. It appears that 
these actions along with the indirect punishment of having to pay to 
travel to the district office drove the district up to 100 % compliance.

The number of health facilities participating in the pilot rose from 
47 to 48 in late October 2009. This is because the MFP registered a 
final user (who missed the centralised training day) into the system 
using the registration function available to him on his mobile 
phone. Registration of this health worker in week 5 meant every 
health facility in Lindi Rural participated in the pilot.

Lindi Rural: Response Times
On average, 92 % of health facilities in Lindi Rural responded 
between 2 pm on Thursday and 2 pm on Friday, i.e. before the 
reminder message went out. An additional 5 % of facilities 
responded between 2 pm and 5 pm on a Friday. In total, 97 % of 
these district health facilities responded on time and received the 
incentive credit. 

Lindi Rural: Data Accuracy
The SMS for Life team visited 39 of the 48 health facilities in Lindi 
Rural during the pilot to validate data accuracy. As mentioned in 

Data Analysis 21
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Figure 3 displays the Lindi Rural 
response rate in % by week and 
broken down into time periods.  
The red line on the graph shows  
the error rate.
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For the weekly period starting on 14th January, the percentage of 
health facilities submitting their message between before 2 pm on 
Friday fell to 65 % compared with 86 % average. Again, this lower 
response rate was due to a countrywide connectivity problem. 

Kigoma Rural: Data Accuracy
The SMS for Life team visited all 51 health facilities in Kigoma 
Rural during the pilot to validate data accuracy. Three facilities 
had sent in a stock count text that did not match what was 
present in the store room. Overall, 94 % of health facilities sent  
in accurate data.

Kigoma Rural

Kigoma Rural: Response Rate
The response rate for the 51 health facilities remained above 92 % 
every week during the pilot, with an average response rate of 94 %.

Kigoma Rural: Response Time
On average, 86 % of health facilities in Kigoma Rural responded 
between 2 pm on Thursday and 2 pm on Friday. 5 % of facilities 
responded between 2 pm and 5 pm on a Friday. In total, 91 % of 
health facilities responded to the request message on time and 
received the incentive credit. 

Figure 4. Data Requests and Responses for Ulanga

Data requests and responses 

Figure 4 displays the Ulanga 
response rate in % by week and 
broken down into time periods.  
The red line on the graph shows the 
error rate.
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Figure 5. Data Requests and Responses for Kigoma Rural

Data requests and responses 

Figure 5 displays the Kigoma  
Rural response rate in % by week 
and broken down into time periods. 
The red line on the graph shows the 
error rate.
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System Usage 

System usage analysis is based on (1) measuring the frequency with which users logged into the 
system, (2) verifying whether the district management read the weekly emails pushed by the 
system and (3) feedback from the district management questionnaires. 

Information from “SMS for Life” application can be accessed in three ways by users:

1. It can be accessed on computer via the internet using a secure login. 
2. It can be accessed on the Blackberry using a secure login. 
3.  It pushes out weekly emails listing (a) the stock positions of each health facility per district 

to each of the district management teams, and (b) a list of those who have not submitted 
data, or submitted incorrect data 3 times.

For access via login, the SMS for Life project provided individual Login Groups for the district 
management teams in the three pilot districts, and for the central NMCP in Dar-es-Salaam. The 
district management in each district were assigned the same user ID and password, so for example 
in the case of Lindi, the DP, the DMO and the MFP would all be identified by the system as the 
same user: DMOLindirural. The system monitored the number of instances each day that any of 
these users logged in.

It is important to state here that the system showed across all three districts that both weekly 
emails were read by someone in the district management team every week. There was one 
exception in Kigoma, where one week 1 email was not opened.

Key Findings

Where system usage was high, the number of stock-out incidences was low.  
In Lindi Rural, overall system usage was the highest and all stock-outs were eliminated by week 
8. In Ulanga and Kigoma Rural, there is a correlation in the data over time between increased 
system usage and a reduction in the number of stock-outs. It is notable however that in Lindi 
Rural, once stock-outs were eliminated, system usage went down. It seems that once the 
district management is proficient at using the system and the stock problems are eliminated, 
the need to access the system decreased. 

Provision of access to the system via mobile phones increased system usage.  
Providing Blackberrys to the district management addressed the problems of poor internet 
connectivity and limited computer access (see analysis of Ulanga and Kigoma Rural).

The speed at which users can derive benefit from the system is dependent on their computer 
literacy.  
Where computer literacy was high, system usage from the onset was also high (see analysis 
of Lindi Rural). By contrast, in areas where trainees were not computer literate, system usage 
was delayed until Blackberrys were provided and additional training was given (see analysis of 
Kigoma Rural and Ulanga). 

The speed at which users can derive benefit from the system is dependent on their familiarity 
with in-district drug distribution processes.  
Individuals who were not previously involved in malaria prevention or in-district drug 
distribution processes initially used the system the least (see analysis of Zonal store users and 
the Clinical Officer in Ulanga). It was only when more prescriptive guidance was given on how 
to derive benefit from the newly acquired visibility that system usage increased among these 
individuals. The exception here is the NMCP project lead. He used the system regularly and 
supported/advised the districts in improving stock levels.

Data Analysis 23
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System Usage: Central NMCP

At the central NMCP training on 25th September 2009, the SMS for Life in-country project lead 
(Winfred Mwafongo) and the Program Director of the NMCP (Dr Alex Mwita) were given access to 
the system. Both had laptops and excellent internet connectivity; in addition, Mr Mwafongo was 
also given a Blackberry.

During the pilot, the Central NMCP login was activated on average once per day. However, there 
was particularly high usage of the system in the month of November 2009. This can be attributed 
to the fact that this month was the first when all three districts were running live in Tanzania. 
Discussions with Mr. Mwafongo revealed that during this month he continuously looked at the 
system so that he could direct the districts as to how best improve their stock positions. He was 
also responsible for advising both the Kigoma Rural district on how to rectify the absence of 
Coartem® Red and Ulanga to place an emergency order with the MSD.

System Usage: Medical Stores Department

The inventory analyst from the Central Medical Stores Department attended the central NMCP 
training day in Dar es Salaam and was provided with a system login. At the district management 
training day in Lindi Rural, a representative of the Mtwara Zonal Store (Customer Relations 
Officer) attended the training and was given system access. Both these individuals accessed the 
system via their own computers and had strong internet connectivity. Representatives of the two 
Zonal Stores associated with the other pilot districts (Tabora and the Dar Store) were not trained.

System usage among this user group was almost zero throughout the pilot. It could be concluded 
that facility-level stock data is neither of interest nor useful to the Zonal Stores. However, there 
are two other possible explanations. The first is that the wrong individuals from the stores were 
trained. The interview feedback given from the Mtwara Zonal Store user on 18th February 2010 
suggested that Warehousing and Services Managers from each Zonal Store should have received 
training as they are the ones directly responsible for managing and packaging deliveries for the 
districts.

The second explanation is that Zonal Store system usage would increase if the stores were 
made part of the system (i.e. reported their stock levels each week). Indeed, the Mtwara store 
representative said that if each of the nine Zonal Stores had to send in their stock information to 
the system, this would provide a complete picture of drug stocks and distribution throughout the 
country. Such comprehensive visibility would be extremely valuable.

24  Data Analysis
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System Usage: Lindi Rural

At the district management training on 28th September 2009, the DMO, the Malaria Focal Person 
(MFP) and the DP were given access to the system. The DMO was provided with a Blackberry, and 
the MFP a modem to use for his laptop. The MFP was identified as the in-district key project team 
member. 

During the pilot, the district management team accessed the system a total of 137 times (55 % 
more than in Kigoma Rural, and 25 % percent more than in Ulanga). System usage in Lindi Rural 
was very high at the beginning of the pilot period and fell steadily each month, in line with the 
elimination of stock-outs (45 logins in October, 36 in November, 25 in December, 18 in January, 
and 13 in February).

The ability of the district management staff to access the system easily by computer is supported 
by the fact that the distribution of a Blackberry to the MFP on 7th January 2010 did not result in a 
sharp increase in system usage (different to the Kigoma Rural and Ulanga districts).

Another factor explaining the early high system usage (106 times in the first 3 months) was that 
the DMO and District Executive in Lindi Rural took an extremely keen interest in the project. 
Indeed, elimination of all stock-outs in the district was achieved by week 8 and maintained 
through the pilot with two minor exceptions. 

System Usage: Ulanga

At the district management training on 12th October 2009, the DMO and the Clinical Officer were 
given access to the system. The DMO was provided with a Blackberry and the Clinical Officer a 
modem for the office computer.

During the five months of the pilot, the district management logged into the system a total 
of 105 times. Of note is the variance over time. For the first 3 months of the pilot, the district 
management team logged in only 35 times. Over the last 1.5 months, the team logged in 70 times. 

This variance is explained by the following. The Clinical Officer chosen to be the in-district key 
project member was not computer literate when first assigned. He was also not familiar with drug 
ordering procedures or with visiting health facilities within the district. In addition, Ulanga district 
had poor internet connectivity and a very old and malfunctioning computer. Access to the system 
by computer and modem became impossible.

In an interview with the Clinical Officer on 13th January 2010, he reported system access on 
three instances: once at the centralised training on 12th October, once with the project team at a 
surveillance visit on 11th December, and once on 13th January at the interview. Additionally, the 
DMO reported at an interview on 13th January that he had only accessed the system on a regular 
basis since 10th December when the international project team had reminded him of his User ID 
and password.

Data Analysis 25
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The rise in system usage after 13th January 2010 can be attributed to the fact the Clinical Officer 
was given a Blackberry on this date. He reported greater ease with this technology. The data shows 
that since being provided with this device, the system was accessed multiple times almost every 
day. It is possible that the rise in system usage is also attributable to both the DMO and Clinical 
Officer having a clearer understanding of their project roles after this date. The international team 
was much more prescriptive during this visit regarding the frequency at which the system should 
be accessed and precise actions that should be taken based on the increased visibility of stock 
levels.

System Usage: Kigoma Rural

At the district management training on 19th October 2009, the DMO, DP, and the MFP were 
given access to the system. Both the MFP and DP were identified as in-district key project team 
members for the pilot. The DMO was provided with a Blackberry and shown how to access the 
system on his computer; the DP and MFP were shown how to access the system on a computer. 

Despite having two key project members and being the largest district participating in the pilot, 
the system was accessed significantly less than in Ulanga and Lindi Rural: 33 times in the first  
3 months and 28 times in the last 1.5 months (61 times in total).

As in Ulanga, the rise in system usage in the last 1.5 months can be attributed in part to the 
provision of a Blackberry to the DP and MFP on 18th January. In an interview in January, the MFP 
reported that prior to having the Blackberry, rather than looking at the system he was visiting the 
health facilities in the district in person to ask health workers about their stock counts. He also 
stated that until he had been re-trained in February on how to access the system via Blackberry, 
he had been taking all his information from the weekly emails. The lower number of system 
accesses overall may also in part be explained by the fact that the DP said that he preferred 
to log onto the system once a week using a modem, and then make a paper printout of all the 
information to circulate to his colleagues.
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Stock Level Historical Reports

Stock-Out and Stock Level Overview

The percentage of stock-out and stock levels for all five anti-malarials for every week of the pilot 
is described below. This information is discussed initially by looking at the collective performance 
of the three districts, then analysis is made on an individual district basis (Lindi Rural, Ulanga and 
Kigoma Rural). While the focus of the discussion provides explanations as to how and why stock-
out levels change, it is important to note that without the new visibility provided by the SMS for 
Life system, this discussion would not be possible.

Key Findings

Incidences of stock-outs were reduced in all three districts.  
Lindi Rural eliminated stock-outs by week 8 of the pilot and maintained this zero stock-out 
level through the pilot with two minor exceptions. Ulanga and Kigoma Rural reduced the 
percentage of health facilities with stock-outs from week 1 to pilot close, with a decrease of 
87 % to 30 % in Ulanga and 93 % to 47 % in Kigoma Rural.

A minimum stock level of anti-malarials must be maintained at every health facility within a 
district to enable normal delivery cycles to prevent stock-outs.  
This observation is based on the fact that no minimum stock level has been calculated for any 
of the anti-malarials at health facility level, and that stock levels of all medicines across all 
districts were too low at the pilot start to prevent health facilities from having stock-outs of 
at least one type of anti-malarial drug. When Lindi Rural obtained an emergency order to raise 
the baseline of drugs across all medicines in all health facilities, they were able to maintain 
a zero stock-out rate using stock from the normal ILS delivery schedule. Ulanga and Kigoma 
did not succeed in obtaining emergency orders and consequently, although they made very 
significant improvements, they did not eliminate stock-outs. Over time the visibility produced 
by the system will enable good minimum stock levels to be calculated.

Redistribution of anti-malarials within a district is necessary in order to eradicate stock-outs.  
A combination of different consumption rates across health facilities, unequal packing of 
health facility “kits” and erratic MSD deliveries indicates that medicines will need to be 
redistributed within a district to ensure every facility has every medicine type at all times.

Disruption in ILS ordering and delivery schedules increases the likelihood of stock-outs 
within a district.  
During the pilot, Ulanga was in transition to the ILS system. Kigoma Rural had transitioned 
earlier that year. In both districts, this appears to have resulted in late deliveries and deliveries 
which did not match district orders/demand. In contrast, Lindi Rural district transitioned to the 
ILS in 2008, providing receipt of timely deliveries. 

At the beginning of the pilot 78 % of participating facilities had a stock-out of one or more of the 
five anti-malarials. By the pilot close this figure had fallen to 26 %. If one breaks this figure into 
district performance, Lindi Rural moved from a 57 % stock-out rate in week 1 to zero stock-outs 
by the pilot close, Ulanga from 87 % to 30 %, and Kigoma Rural from 93 % to 47 %.
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Table 2 below displays for each district individually and collectively for all districts the % of health 
facilities with a stock-out of at least one dosage type of ACT and Quinine Injectable at the start 
and close of the pilot. It also shows the stock levels of ACTs and Quinine Injectable at the start and 
close of the pilot. 

Total Lindi Rural Ulanga Kigoma Rural

1st 
week

Last 
week

1st 

week
Last 
week

1st 

week
Last 
week

1st 

week
Last 
week

ACTs

Stock Level 2696 4411 541 1692 1422 1927 733 792

 % Stock-out 77 % 24 % 55 % 0 % 87 % 22 % 93 % 47 %

Quinine

Stock Level 12536 16981 6158 9694 4536 2273 1842 5014

 % Stock-out 18 % 4 % 7 % 0 % 3 % 7 % 36 % 4 %
 
Table 2. Stock-levels and stock-out rates at the beginning and the end of the pilot

The total column shows that for both ACTs and Quinine Injectable the % of health facilities  
with stock-outs decreased from week 1 to the pilot close from 77 % to 24 % and 18 % to 4 %,  
respectively. This decrease in stock-outs by the pilot close was accompanied by an increase in 
stock levels: ACT levels increased from 2696 boxes to 4411 boxes, Quinine vials from 12536 to 
16981. This is an increase in the amount of ACT boxes and Quinine vials by 64 % and 36 %, 
respectively.

28  Data Analysis
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System Reports: Lindi Rural
Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more Five or more

Thu, 1st October 09 43.18 % 56.82 % 36.36 % 4.55 % 2.27 % 2.27 %

Thu, 18th February 10 100.00 % 0.00 % 0.00 % 0.00 % 0.00 % 0.00 %

+ 56.82 % - 56.82 % - 36.36 % - 4.55 % - 2.27 % - 2.27 %
 
Figure 6. Percent of facilities with stock-outs in Lindi Rural

Figure 6 shows the percentage of health facilities that have 5 
anti-malarials in stock in the first and last week, and the change. 
The subsequent columns show the percentage of health facilities 
that were out of stock of one or more anti-malarial, up to stock-
outs of all five anti-malarials, and the change.

Individual District Analysis – Part 2 

At the start of the pilot, 57 % of health facilities had a stock-out of 
one or more anti-malarials. By pilot close, there were no stock-outs 
of any anti-malarials.

Data Analysis 29

levels fell as follows: Yellow from 24 % to 13 %, Green from 34 % 
to 6 %, Red from 18 % to 2 % and Blue from 9 % to 0 %.

Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more Five or more

Thu, 1st October 09 45.45 % 54.55 % 34.09 % 4.55 % 2.27 % 0.00 %

Thu, 18th February 10 100.00 % 0.00 % 0.00 % 0.00 % 0.00 % 0.00 %

+ 54.55 % - 54.55 % - 34.09 % - 4.55 % - 2.27 % 0.00 %
 
Figure 8. Percent of facilities with ACT stock-outs in Lindi Rural

Date Coartem® Blue Coartem® Green Coartem® Yellow Coartem® Red

Thu, 1st October 09 9.09 % 34.09 % 34.09 % 18.18 %

Thu, 18th February 10 0.00 % 0.00 % 0.00 % 0.00 %

- 9.09 % -34.09 % -34.09 % - 18.18 %
 
Figure 7. Percent of facilities with ACT stock-outs in Lindi Rural 

ACTs: Lindi Rural
Figure 7 shows that by week 8 all stock-outs for the four dosage 
forms of ACTs had been eliminated. It also shows that in the first 3 
weeks of the pilot, dramatic improvements were made. Stock-out 

Historical Zero Stock Levels

(% of health facilities  
with zero stock)

Figure 7 displays the percentage  
of health facilities with a stock- 
out of any of the four ACT  
dosages on a weekly basis. The  
last row in the chart displays 
calculated percentages changes  
in the stock-out level of each  
dosage form from the first to  
the last week.
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form of ACT left in their store, a request was sent to the DP to either 
issue extra stock to that facility or move stock from a neighbouring 
facility. This stock was then delivered by the MFP (one of the key 
in-district project team members) to the facility. This pre-emptive 
approach to tackling stock-outs explains the maintenance of an 
almost 0 % stock-out rate from week 8 to the pilot close on week 21.

We also found an unexpected benefit when the DMO explained 
that the SMS for Life training had positively impacted on his 
health workers’ ability to quantify not only the amount of anti-
malarials they needed but also other products they required for 
the ILS ordering system. He shared that the project had made them 
more responsible and diligent in the management of their drugs, 
and consequently ILS Report and Request forms were completed 
with more precision and received on time. These actions are 
related to the content included in the best practices on pharmacy 
management in the health worker training.

This improvement in ordering in the ILS was corroborated by a 
member of the Mwtara Zonal Store who said since the pilot start, 
order forms from Lindi Rural were of a noticeably higher quality 
than those coming in from other districts.

Coartem® Blue. There is a steady increase in the number of blue 
boxes over the first 8 weeks of the pilot where an emergency order 
was collected and distributed (172 boxes in total). This high level 
was sustained for the rest of the pilot despite consumption.

It is important to note that even if sufficient quantities of ACTs are 
present within the district, to reach a 0 % stock-out rate across 
the district means every facility needs all five types of anti-malarial 
in stock all the time. In order to achieve this, both a proactive 
redistribution of products by district management across the 
health facilities as well as a solid drug level base within the district 
are needed. The redistribution mitigates against the fact that 
product is ordered and delivered in varying quantities to different 
health facilities, and that different consumption rates exist across 
different facilities. Redistribution will most likely always be 
necessary.

Figure 8 displays the percentage of health facilities that have the 
four ACT dosage forms in stock in the first and last week and the 
change. The subsequent columns show the percentage of health 
facilities that are out of stock of one or more anti-malarial drugs, 
up to stock-outs of all four anti-malarials, and the change.

The elimination of all stock-outs in the district by week 8 and 
almost continuance through the end of the pilot can be explained 
by several factors. Firstly, after viewing the data for the first time, 
the Lindi district management team made an emergency order to 
the Mwtara Zonal Store on 4th October 2009. This consignment 
was picked up from MSD by the district management team on the 
week beginning 15th October. Once they had received the anti-
malarials, the district management made the decision to address 
the occurrences of stock-outs by targeting first those facilities with 
the greatest number of products out of stock (five drugs: 2.27 %) 
and then addressed those with one type of anti-malarial out of 
stock. It was this distribution of the emergency order in weeks 2, 3 
and 4 that enabled Lindi Rural to eradicate most of its stock-outs.

Next, the management team continued to view the system on a 
weekly basis. When facilities reported only one box of any dosage 

Date Coartem® Blue Coartem® Green Coartem® Yellow Coartem® Red

Thu, 1st October 09 443 312 335 332

Thu, 18th February 10 652 328 518 439

+ 199 (+ 45 %) + 16 (+ 5 %) + 183 (+ 55 %) +107 (+ 32 %)
 
Figure 9. Stock levels in Lindi Rural

Figure 9 shows significant increases in the numbers of boxes of ACT 
in the district by the pilot close. The figure is particularly impressive 
for increases in the number of boxes of Blue: 199 (45 %), Yellow: 
183 (55 %) and Red: 107 (32 %).

In week 1 of the pilot, each health facility had on average 9 boxes 
of Blue, 7 boxes of Green, 7 boxes of Yellow, and 7 boxes of Red. 
By the pilot close, the average number of boxes per health facility 
was higher in all dosage types except Green (this stayed at 7 boxes) 
increasing to 13 boxes of Blue per facility, 11 boxes of Yellow, and 
9 boxes of Green.

The district management reported that after the initial emergency 
order no special orders of ACTs were made, with stock levels 
sustained for the remaining during of the pilot by the normal ILS 
group deliveries. The ILS deliveries were delivered on time and in 
their A, B and C groups. As an example, this is demonstrated by 
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Figure 9 displays weekly  
district stock of the number  
of boxes of ACT by colour  
and the stock volume for  
the first and last week.  
It also shows the increase/ 
decrease across those two  
weeks.
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System Reports: Ulanga
Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more Five or more

Thu, 15th October 09 13.33 % 86.67 % 76.67 % 16.67 % 10.00 % 3.33 %

Thu, 18th February 10 70.37 % 29.63 % 14.81 % 7.41 % 3.70 % 0.00 %

+ 57.04 % - 57.04 % - 61.86 % - 9.26 % - 6.30 % - 3.33 %
 
Figure 12. Percent of facilities with stock-outs in Ulanga

The district management reported that along with the ACT 
emergency order in week 1, they placed an emergency order for 
Quinine Injectable and obtained funding from the District Executive 
to pay for this order (Note: Quinine is usually paid for out of 
individual health facility accounts). Figure 11 shows that from week 
1 to week 2, the stock level of Quinine Injectable increased by 936 
as a consequence of this order, and subsequently displays a steady 
increase of the amount of Quinine in the district on a monthly 
basis, attributable to the ILS group deliveries.

Figure 10 shows that in week 1, 6 % of health facilities had 
Quinine Injectable stock-outs. By the third week all stock-outs 
were eliminated.

Lindi Rural district increased the number of vials by 57 %, from 
6,158 in the first week to 9,694 at the pilot close. This translates to 
an overall average per facility of 128 vials in week 1, increased to 
201 vials by pilot close.

Historical Zero Stock Levels

(% of health facilities  
with zero stock)

Figure 10 displays the  
percentage of all health  
facilities (3 faith based and  
45 public) with a stock-out  
of Quinine Injectable on a  
weekly basis. It also displays  
the calculated percentage  
change in the stock-out of  
Quinine Injectables from the  
first to last week. 
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Figure 10. Percent of facilities with Quinine Injectable stock-outs: Lindi Rural

Figure 11. Stock Level of Quinine in Lindi Rural
 

Date Quinine

Thu, 1st October 09 6.82 %

Thu, 18th February 10 0.00 %

- 6.82 %
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Date Quinine

Thu, 1st October 09 6158

Thu, 18th February 10 9694

+ 3536 (+ 57 %)

Historical Stock Levels

(stock counts received  
each week)

Figure 11 displays the weekly  
district stock number of  
Quinine vials (for both faith  
based and public facilities)  
and shows the figure for the  
first and last week, and the 
increase/decrease across  
those two weeks.

Data Analysis 31

Quinine Injectable 

Quinine Injectable 

100414-NOV-Aufbau long-colornew-hks15.indd   31 14.04.2010   16:03:01 Uhr



Tanzania Pilot Project Report SMS for life

The fact that in the first week of the pilot 87 % of health facilities 
had at least one stock-out can in part be attributed to the fact 
that no Blue ACT dosage type had been delivered to the district by 
MSD in approximately one year (since March 2009). This special 
circumstance would have made it impossible for the district to 
have a high percentage of all anti-malarials in stock at the pilot 
start.

Date Coartem® Blue Coartem® Green Coartem® Yellow Coartem® Red

Thu, 15th October 09 80.00 % 20.00 % 10.00 % 80.00 %

Thu, 18th February 10 14.81 % 11.11 % 3.70 % 18.52 %

- 65.19 % - 8.89 % - 6.30 % - 61.48 %
 
Figure 13. Percent of facilities with stock-outs in Ulanga

Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more Five or more

Thu, 15th October 09 13.33 % 86.67 % 76.67 % 16.67 % 10.00 % 0.00 %

Thu, 18th February 10 77.78 % 22.22 % 14.81 % 7.41 % 3.70 % 0.00 %

+ 64.45 % - 64.45 % - 61.86 % - 9.26 % - 6.30 % - 0.00 %
 
Figure 14. Percent of facilities with stock-outs in Ulanga

Figure 14 shows the percentage of health facilities that have the 
four dosage forms of ACT in stock in the first and last week, and 
the change. The subsequent columns show the percentage of 
health facilities that are out of stock of one or more anti-malarial, 
up to stock-outs of all four anti-malarials, and the change.

It is important to note that Ulanga district was in transition to 
the ILS during the pilot. This is significant for two reasons. Firstly, 
delivery schedules in the district were disrupted. Instead of drugs 
being delivered on a monthly basis in different ILS Groups (A, B and 
C) as was originally scheduled, they were delivered late under the 
old “push” system with each quarterly delivery supplying the whole 
district.

Secondly, this transition may be the cause of the large discrepancy 
between what the district management ordered and what was 
delivered.

Two “push” deliveries took place during the pilot: one in late 
November, and one in early January. Both these deliveries supplied 
a quantity of drugs not aligned with a normal “push” quarterly 
delivery, which should contain all four dosage types of ACT and 
Quinine Injectable in each kit, and contain enough product to cover 
a district for a three-month period. The project team was not able 
to determine how these two “push” deliveries were quantified.

The first “push” delivery arrived in the 7th week of the pilot. The 
delivery was unusual. It contained no Blue dosage type in any 
of the kits and contained extremely small quantities of ACTs in 
each kit. For example, each kit was packaged with only two boxes 
of Coartem® Red. If an average weekly dosage of this type is 
approximately one box, health facilities would run out of stock 
again two weeks after the delivery. In addition, the contents of 
this delivery were at odds with what the district management 

Figure 12 shows the percentage of health facilities that have 5 
anti-malarials in stock in the first and last week, and the change. 
The subsequent columns show the percentage of health facilities 
that are out of stock of one or more anti-malarial, up to stock-
outs of all five anti-malarials, and the change.

At the start of the pilot 87 % of health facilities had a stock-out of 
at least one type of anti-malarial. By the pilot close this figure had 
been reduced to 30 %. This is a 57 % reduction.
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tage of health facilities with a 
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had ordered and were expecting. The district management placed 
an emergency order in late October, specifically requesting Blue 
Coartem®. This order was not delivered nor followed up by the 
district management team. It is unclear whether this “push” 
delivery of week 7 was in part triggered by the emergency order.

From the discussion above, Figure 13 shows a sharp decrease in the 
number of stock-outs of all colors except Blue between the 7th and 
9th weeks of the pilot. In this period stock-out rates declined to 
zero for Red, Yellow and Green from stock-out levels of 82 %,  
50 % and 39 % respectively.

The second “push” delivery arrived in Ulanga in the first week of 
January. This delivery came instead of the Group A ILS delivery 
(ordered by the district management). At the close of the pilot, 
neither this delivery nor the February Group B delivery had arrived. 
The district management had been advised in December to 

Date Coartem® Blue Coartem® Green Coartem® Yellow Coartem® Red

Thu, 15th October 09 94 236 349 54

Thu, 18th February 10 75 333 311 73

- 19 (- 20 %) + 97 (+ 41 %) - 38 (- 11 %) + 19 (+ 35 %)

Figure 15. Stock Levels in Ulanga

Figure 15 shows sustained low levels of Red and Blue dosage types 
throughout the pilot compared with the levels of Yellow and Green. 
In week 1 of the pilot, each health facility had on average 2 boxes 
of both Red and Blue dosage types compared with 8 boxes of Green 
and 12 boxes of Yellow. By the pilot close, the average number of 
boxes per health facility stayed at similar ratios with 2 Red boxes 
per facility, 3 Blue boxes, 11 Green boxes and 10 Yellow boxes.

No topping up of baseline stock occurred and the total stock in the 
district was similar at the end of the pilot as at the start. Despite 
this, more efficient distribution of available stock resulted in an 
overall reduction of the stock-out rate from 87 % to 22 %. This 
shows significant value can be derived from having stock visibility 
to inform better management of available stocks. 

place another emergency order to replenish the district over this 
transition period, but this order was never made.

While this second delivery is not directly traceable to a district 
management order that was submitted during the pilot, it appears 
the inclusion of Blue, after its absence in the district for over a 
year, is at least in part attributable to project team discussions with 
MSD over the missing Blue ACT in early January.

Figure 13 also shows that soon after the improvement of stock 
positions in week 9, the percentages of facilities with stock-outs 
began to rise again (by week 13, 24 % of facilities had a stock-out 
of Red). These figures are in keeping with the fact that this first 
delivery contained low amounts of ACTs. The fall in stock-outs of 
Blue from week 14 to week 17 can be explained by the second 
“push” delivery. Figure 13 highlights that by the pilot close, 85 %  
of facilities have Blue in stock.
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Figure15 shows by week the 
number of boxes of the 4  
dosage forms of ACT that the 
district has in stock. It also  
shows this figure for the first  
and last week, and the  
increase/decrease in this figure 
between those two weeks.
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established that they did not take an organized management 
approach to planning redistributions each week based on 
system visibility and consequently very few Quinine Injectable 
redistributions took place throughout the pilot running period.

Secondly, faith based health facilities do not receive Quinine 
Injectable via the government push or ILS systems. They must order 
and pay for their own quantities on an individual basis. This meant 
they did not receive any deliveries of Quinine Injectable during the 
pilot as they were excluded from the two push deliveries that re-
stocked the public health facilities as they did not place their own 
orders due to lack of funds. 10 % of all Quinine Injectable stock-
outs in Ulanga are represented by this group. They maintained 
0 stock levels from week 3 until the pilot close irrespective of 
increased stock level in the district.

If one compares the two figures, it is alarming that despite higher 
stock levels in Ulanga by week 11 (5,057) of the pilot compared to 
week 1 (4,536), there are 15 % more stock-outs in the district. The 
fact that there is almost no correlation between higher stock levels 
and a decrease in stock-outs in Ulanga can be explained by two 
factors. 

Firstly, there are large inequalities in the amount of Quinine 
Injectable located at each health facility. Health facility interviews 
highlighted this problem (e.g. in the stock room of one dispensary 
660 vials were found, while in another health centre there were 
only 10). This uneven distribution of Quinine Injectable meant 
increasing stock levels would only reduce the incidence of stock-
outs if this new stock was distributed to the right facilities. 
Interviews with the district management at the pilot close 

Historical Zero Stock 
Levels

(% of health 
facilities  
with zero stock)

Figure 16 displays the percentage 
of “all health facilities” (both 
faith based and public), with a 
stock-out of Quinine Injectable, 
on a weekly basis. The last row 
in the chart displays calculated 
percentage changes in the stock-
out of Quinine Injectable from 
the first to last week. There were 
23 public health facilities and 7 
faith based health facilities in 
Ulanga.
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Figure 16

Figure 17

Historical Stock Levels

(stock counts received  
each week)

Figure 17 shows by week the 
number of Quinine vials the 
district has in stock (for both 
faith based and public health 
facilities). It also shows 
this figure for the first and 
last week and the increase/
decrease in this figure from 
those two weeks.

Quinine Injectable: Ulanga
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In Kigoma Rural in week 1, about one third of all health facilities 
(36 %) were out of stock of all five types of anti-malarial. By the 
pilot close, there were no health facilities which had a stock-out  
of all five products.

There was an ongoing shortage of Red Coartem® in Kigoma Rural 
throughout 2009 which limited their ability to eliminate stock-
outs. However their performance on the other products is very 
good. Stockouts of Blue Coartem® were reduced from 87 % to 2 %,  
Green Coartem® from 62 % to 4 %, pediatric from 62 % to 8 % 
and Quinine Injectable from 36 % to 4 %. 

System Reports: Kigoma Rural
Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more Five or more

Thu, 22nd October 09 7.14 % 92.86 % 87.50 % 69.64 % 57.14 % 30.36 %

Thu, 18th February 10 53.06 % 46.94 % 14.29 % 0.00 % 0.00 % 0.00 %

+ 45.92 % - 45.92 % - 73.21 % - 69.64 % - 57.14 % - 30.36 %

Figure 18. Percent of facilities with stock-outs in Kigoma Rural

Figure 18 shows the percentage of health facilities that have 5 
anti-malarials in stock in the first and last week, and the change. 
The subsequent columns show the percentage of health facilities 
that are out of stock of one or more anti-malarial drugs, up to 
stock-outs of all five anti-malarials and the change.

At the start of the pilot, 93 % of health facilities had a stock-out 
of at least one type of anti-malarial. By the pilot close, this figure 
was reduced to 47 %.

Date Coartem® Blue Coartem® Green Coartem® Yellow Coartem® Red

Thu, 22nd October 09 85.71 % 62.50 % 62.50 % 91.07 %

Thu, 18th February 10 2.04 % 4.08 % 8.16 % 42.86 %

- 83.67 % - 58.42 % - 54.34 % - 48.21 %

Figure 19. Percent of facilities with stock-outs in Kigoma Rural

Drugs in Stock Drugs out of Stock

Date All in stock One or more Two or more Three or more Four or more

Thu, 22nd October 09 7.14 % 92.86 % 87.50 % 66.07 % 55.36 %

Thu, 18th February 10 53.06 % 46.94 % 10.20 % 0.00 % 0.00 %

+ 45.92 % - 45.92 % - 77.30 % - 66.07 % - 55.36 %

Figure 20. Percent of facilities with stock-outs in Kigoma Rural

Figure 20 shows the percentage of health facilities that have 
the four dosage forms of ACT in stock in the first and last week, 
and the change. The subsequent columns show the percentage 
of health facilities that are out of stock of one or more anti-
malarial, up to stock-outs of all four anti-malarials, and the 
change.

During the pilot, two ILS deliveries took place in Kigoma Rural. The 
DP stated that in both cases the deliveries for Groups A and B were 
late and therefore the Tabora Zonal Store delivered Groups A, B and 
C together. In both deliveries it took the district management 3-4 
weeks to distribute the medicines to all health facilities from the 
arrival date at the district office.

Data Analysis 35

Historical Zero Stock Levels

(% of health facilities  
with zero stock)

Figure 19 shows the 
percentage of health facilities 
with a stock-out of any of 
the four dosage form of ACT 
(RYBG), on a weekly basis. The 
last row in the chart displays 
calculated percentage changes 
in the stock-out of each 
dosage form from the first to 
the last week.
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out of Red stock per week. Health worker interviews reported that no 
Red dosage type had been delivered to the district since June 2009.

Figure 19 shows a steady decrease in the number of stock-outs 
of all dosage types, except Red, from week 2 to week 6 of the 
pilot. This decrease is attributable to the first ILS delivery, which 
contained no Red dosage type.

Figure 19 also shows that by the week 8, the percentage of health 
facilities with stock-outs of Yellow, Blue and Red dosage types 
began to rise again until week 11, when stock-outs in all four 
categories fell as a consequence of the second ILS delivery.

The following figures 21 and 22 both display data on the Red 
dosage type in Kigoma Rural.

The first delivery to the district office, received on 29th October 
2009, did not contain Red ACT dosage type in any of the kits. The 
second district office delivery took place on 29th December. All five 
types of anti-malarials were included in this delivery.

The district management did not place any emergency orders for 
the health facilities throughout the duration of the pilot despite 
the severe stock shortages. One emergency order was placed 
in November to replenish the district hospital. This order was 
delivered in December along with the ILS delivery.

Figure 19 shows that in week 1 of the pilot, there was almost no 
Coartem® Red or Blue in the entire district with 91 % of facilities 
out of stock of Red and 86 % of facilities out of stock of Blue. On 
average during the pilot duration (17 weeks), 88 % of facilities were 

Historical Zero Stock Levels

(% of health facilities  
with zero stock)

Figure 21 displays the 
percentage of health 
facilities with a stock-out  
of Red ACT on a weekly basis. 
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Thu, 22nd October 09 91.07 %
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- 48.21 %

Figure 21. Percent of facilities with stock-outs of Red Coartem® in Kigoma Rural
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Figure 22. Stock Levels of Red Coartem® in Kigoma Rural

Historical Stock Levels

(stock counts received  
each week)

Figure 22 shows by week the 
number of boxes of Red ACT 
in stock across the Kigoma 
Rural district in total.
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approximately 3 boxes per health facility. With an approximate 
consumption of 1 box each per week, facilities would start to be 
out of stock again within 3 weeks.

Secondly, some facilities received no Red and so their stock-outs 
continued. The 173 boxes were not evenly distributed across the 
district. Instead, system data for those weeks shows some facilities 
received either 8 or 9 red boxes, while others received zero.

Finally, because of the low delivery quantities and the distribution 
time (3-4 weeks) it is clear that even if Red had been available 
for every facility in the district, those facilities which received it 
in the first week might already have been reporting stock-outs 
by the fourth week, at a time when other facilities were only just 
receiving their medicine. Therefore a 0 % stock-out rate across the 
district was impossible to achieve with their baseline stock level 
and delivery quantities.

It is also important to realise that looking at average boxes per 
facility can distort the understanding of the stock-out rate. In 
reality, product is unevenly ordered and distributed in different 
dosage types across facilities, resulting in some facilities with no 
product despite the overall quantity of this product increasing in 
the district.

Even with higher quantities of stock going into the district, district 
management would have had to actively redistribute ACTs across 
the facilities to achieve a 0 % stock-out rate.

A comparison of Figures 21 and 22 highlights a crucial relationship 
between stock level quantities in the district, the allocation of 
Red across health facilities and the stock-out percentage rate. The 
second ILS delivery arrived in Kigoma on 29th December 2009. 
The stock level in Graph 15 only begins to rise after week 13 (14th 
January 2010) which implies a time delay either before starting the 
distribution of this order or in health facilities opening the kits.

The expectation of the quarterly delivery distribution to all health 
facilities over 3-4 weeks should show the percentage of facilities 
with stock-outs of Red to fall to 0 %. Instead, the Graph 14 shows 
that by week 18, five weeks after the beginning of distribution, 
there was still a 42 % stock-out rate of medicines in the district, 
which can be explained by the following three points.

Firstly, the district delivery quantity was too low to prevent stock-
outs over a three-month period. The entire delivery provided only 
173 Red boxes to the district. Divided among 51 facilities, this is 

Figure 23. Stock Levels in Kigoma Rural 

Figure 23 shows very low levels of Red dosage types throughout 
the pilot compared with the levels of Yellow and Green. In week 1 
of the pilot, each health facility had on average only 1 box of Blue, 
5 boxes of Green, 5 boxes of Yellow and 0 boxes of Red. By the 
pilot close, there was a significant improvement in all dosage types 
with each facility averaging 3 Red boxes per facility, 11 Blue boxes, 
10 Green boxes and 8 Yellow boxes.

Despite substantial increases of the amount of Blue (+527), Green 
(+386), Yellow (+161) and Red (+157) in the district by the pilot 
close, Figure 21 shows 47 % of the health facilities with stock-
outs. It seems that, especially in the case of Yellow and Red, these 
stock levels (averaging 3 boxes of Red, and 8 of yellow per facility) 
are still too low. It is clear neither of the ILS deliveries contained 
enough stock to safeguard against further stock-outs over the 
3-month period. Therefore an emergency order would have been 
needed to raise the base level of stock across the district.

Historical Stock Levels

(stock counts received  
each week)

Figure 23 shows by week, the 
number of boxes of the four 
dosage forms of ACT the district 
has in stock. It also shows this 
figure for the first and last week 
and the increase/decrease in this 
figure between those two weeks.
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Historical Zero Stock Levels

(% of health facilities  
with zero stock)

Figure 24 shows the 
percentage of all health 
facilities (44 public and 7 
faith based) with a stock-out 
of Quinine Injectable on a 
weekly basis. The last row in 
the chart displays calculated 
percentage changes in 
the stock-out of Quinine 
Injectable from the first to 
last week. 
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Figure 24. Percent of Facilities with Stock-outs of Quinine in Kigoma Rural

Quinine Injectables: Kigoma Rural
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Comparing Figures 24 and 25 shows the stock-out rate decreasing 
as the level of Quinine Injectable stock increased. Comparing week 
2 to week 7 shows a 17 % fall in stock-outs which correlates with 
the increase by 4,892 vials in the district. Comparing week 11 to 
week 18, a 16 % decrease in stock-outs correlates with an increase 
by 2,405 vials. These two periods represent the periods when the 
first and second deliveries were distributed.
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Figure 25. Stock Levels of Quinine in Kigoma Rural

Historical Stock Levels

(stock counts received  
each week)

Figure 25 shows by week 
the number of Quinine vials 
the district had in stock (for 
both public and faith based 
health facilities) and for the 
first and last week, and the 
increase/decrease in this 
figure between those two 
weeks.
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1.  Visibility of anti-malarial stock levels at the health facility level supports the 

elimination of stock-outs and more efficient stock management.

The SMS for Life project produced for the first time up-to-date stock level information on the 
quantities of anti-malarials at the health facility level in the three pilot districts. Specifically, 
the Lindi Rural district used this new information to eradicate stock-outs by week 8 (from 57 % 
in week 1), and maintain an almost zero stock-out rate for the rest of the pilot. Ulanga reduced 
stock-outs from 87 % to 30 % and Kigoma Rural reduced stock-outs from 93 % to 47 %, from 
the first to the last week of the pilot. 

These results demonstrate that visibility of stock levels can be used by district management 
to make corrective redistributions between health facilities, to replenish these facilities 
between delivery cycles and improve quantification for normal quarterly orders. The ability to 
redistribute stock between facilities becomes more important where there are shortages of 
anti-malarials.

The visibility produced by the system enabled relevant parties to calculate that existing stock 
levels within the three districts were too low at the pilot start to enable the elimination of 
stock-outs through the normal drug delivery schedule. The Lindi Rural district management 
used this information to create an emergency order to uniformly raise the level of anti-
malarials within the district across all health facilities and across all medicine types. In Ulanga 
and Kigoma Rural, there was an even greater need to raise stock levels across those districts 
because of demand supply problems related to the ILS transition (87 % stock-outs in Ulanga, 
and 93 % stock-outs in Kigoma compared with 57 % stock-outs in Lindi Rural), but this was 
not successfully achieved either because emergency orders were never placed (Kigoma Rural) 
or because they were placed but never followed up (Ulanga in late October). 

The new visibility also highlighted the need for efficient redistribution of anti-malarials by 
the district management across all three districts. The practice of redistribution was especially 
important in Ulanga and Kigoma Rural as a consequence of problems in quantification for ILS, 
late deliveries and shortages in the amount of product delivered to the district as a whole. 
This existence of delivery shortages was exemplified by the fact that in Ulanga, the November 
MSD district delivery contained no Blue ACT dosage type and significantly small quantities of 
all other dosage types. Similarly in Kigoma Rural, low quantities of ACTs were contained in the 
deliveries (no Red dosage type in the October delivery and only 176 boxes to cover 51 health 
facilities for three months in the December delivery).

The SMS for Life system demonstrated large inequalities in the amount of product being 
delivered to different facilities, with frequent occurrences of dispensaries receiving far more 
products than health centers (which serve much greater populations). District analysis has 
shown that Lindi Rural proactively redistributed anti-malarials between health facilities using 
the information produced by the system. While redistributions also took place in the other 
two districts, they were not as frequent and as systematic as in Lindi Rural, and consequently 
even where stock levels had been significantly raised across these districts by the pilot close, 
stock-outs were not eliminated.

A final indicator that the system visibility is necessary in order to eliminate stock-outs across 
a district is demonstrated by the fact that Lindi Rural accessed and used the system more 
frequently than the other two districts, and in a more ordered way. Lindi Rural logged onto 
the web-based system 137 times compared with 105 times in Ulanga and 61 times in Kigoma. 
Every week, the district management in Lindi Rural looked at the system to pick out health 
facilities that had only one box of any of the ACT dosage types in stock, and arranged for 
more products to reach these facilities. Such an action would not have been possible without 
the information afforded by the system.

Conclusion

Conclusion 39
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2.  The SMS for Life system brings visibility of anti-malarials to all relevant parties.

The SMS for Life project has shown that accurate stock level information can be collected 
from rural health facilities in Tanzania on a weekly basis using simple SMS technology and 
easily accessed by appropriate users. 

Across all three pilot districts, the average response rate was 95 %, remaining consistently 
above 93 % each week for the pilot duration. This high response rate shows that with a half-
day training and by using personal mobile phones, health workers are able and willing to send 
in their stock information. It is crucial to recognise that these stock count messages contained 
accurate data (94 % accuracy rate) precisely matching what was counted in the store rooms, 
dispensaries and ledgers during surveillance visits.

Indeed the low error rates across all three districts, and the high percentage of these errors that 
represent simple phone keypad mistakes, demonstrate that the system is easy to use. In Lindi 
Rural the percentage of incorrectly formatted messages averaged at 6 % of all health facilities 
during the pilot, and in Ulanga and Kigoma Rural districts, this figure averaged at 8 %.

Another important feature of the high response rates across districts is that it appears 
to indicate health workers will send in their stock count message irrespective of timely 
replenishment. While health workers in Lindi Rural witnessed timely replenishment of anti-
malarials, this phenomenon did not take place in the other two districts. In Ulanga, health 
workers reported stock-outs for up to 8 weeks without receiving any stock. The project team 
feels high response rates across all districts show the credit incentive was important to health 
worker participation in the project. 

The pilot also demonstrated that stock level information can be accessed in the remotest areas 
of Tanzania. By providing system access using multiple technologies (Blackberry smartphones 
and modems for internet) and displaying information in a variety of ways (pushed weekly 
emails, via internet on secure login), system users are able to access the stock information and 
share it with colleagues.

Providing access to the system through multiple means mitigates the fact that there are 
different educational levels among project participants and that people feel more comfortable 
with and are more suited to different technologies. The use of the Blackberry safeguards 
against the problems of poor internet connectivity and limited computer access in most 
rural areas. An example of this is Ulanga, where the provision of a Blackberry to the Clinical 
Officer solved the issue of lack of access to a working computer with internet and that using 
a phone-based application was much more suitable for him personally. After the provision of 
a Blackberry to the Clinical Officer in Ulanga, the system was logged into 70 times in the last 
1.5 months of the pilot, compared to 35 times in the first three months (before provision of 
the Blackberry).

Finally, it is important to note that the system is most useful to those most closely involved 
with in-district drug supply management. This factor was demonstrated by the Mwtara Zonal 
Store system user who only logged into the system twice, and the Clinical Officer in Ulanga 
who felt more comfortable using the system once he was provided specific explanation on 
how to manage stock levels using the new visibility (these instructions would have been 
unnecessary for a pharmacist). 

There is nothing concerning the technology used or anything particular about the pilot 
districts chosen to suggest that the new system would not produce equal or better results in 
any other district in Tanzania, or in any other country.

40  Conclusion

100414-NOV-Aufbau long-colornew-hks15.indd   40 14.04.2010   16:03:03 Uhr



SMS for life Tanzania Pilot Project Report
 

Conclusion 41

3.  The public-private partnership model used in SMS for Life pilot proved to be  

a major contributor to the success of the project.

The SMS for Life partnership model has enabled a technical solution to be designed, built 
and implemented in three rural districts in Tanzania in under a year, on no formal budget and 
with no legal contracts between any of the bodies involved. The use of multiple multinational 
companies to tackle the problem of stock-outs has allowed each aspect of the solution to be 
built by experts in their relevant fields.

The importance of the above conclusion demonstrates a new way in which the private sector 
all over the world – independent of charitable contributions, NGOs and corporate social 
responsibility commitments – can direct resources for a finite period to serious societal 
problems.

None of the partners involved could have produced such a solution on their own. Being one 
of the largest producers of anti-malarials in the world and therefore aware of inefficiencies 
in the anti-malarial supply chain, Novartis was able to bring the problem of stock-outs to 
other interested companies. Vodafone was best placed to design the technical solution in 
view of its experience in mobile phone health-related initiatives across Africa and capacity 
as the world’s largest telecommunications company to enlist on-the-ground project support. 
IBM provided project management tools allowing for cross-sector online collaboration. The 
umbrella of the Roll Back Malaria Partnership served as the best place to promote the project 
within Tanzania and internationally. The Roll Back Malaria Partnership prevented the project 
from being viewed as too closely aligned to any one company and, once workable, enabled 
the solution to be brought to the key figures committed to the fight against malaria. Most 
crucially, the Government of Tanzania ensured the public health sector was fully engaged in 
the project implementation. Respected Ministry officials were trained and they supervised the 
pilot project.

Key to the partnership was the decision to build the solution on a commercial model. The 
benefit of this model as opposed to a charitable model is that the solution is more sustainable. 
The system technology is developed on a business model so that it could be tailored for use 
by the commercial sector to track commercial products. Finally it was built by one of the 
most reputable companies in the world, and is completely flexible and scalable to meet most 
demands or changes. 
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Critical Success Factors for Project Implementation

1.  The SMS for Life Solution must be part of the Government’s  

“Mainstream” Programs.

Inclusion in the “mainstream” programs is the best way of ensuring the project becomes a 
workable and sustainable solution. Once integrated, operation and use of the system becomes 
mandatory and included in the job descriptions and accountabilities of the district personnel. 
Project tasks become part of the “Ministry Supervision Lists”, which are then included in any 
routine health facility inspections and are no longer dependent on external resources and 
funding.

Inclusion in the “mainstream” programs requires the support of the full hierarchy of 
individuals responsible for disease control and management. In Tanzania, buy-in is not just 
from the NMCP, but also the Director of Preventative Services, the Permanent Secretary and 
the Minister for Health. 

2. Fixed Time-Scale

Any country wishing to implement this solution will find it best to define a specific 
deployment time period. The SMS for Life project team recommends a 12-18 month target for 
implementation. It is clear that the speed at which the solution is rolled out across a country 
will be dependent on available resources. However, if national roll-out takes too long, the 
benefits of countrywide visibility, especially in the areas of procurement and disease tracking, 
are severely delayed. In addition, a long rollout suffers from problems relating to changing 
personnel, and loss of momentum. Strict and strong project management and strict timelines 
are essential.

3. Area Mobile Phone Coverage

The SMS for Life pilot demonstrated that mobile phone coverage within an acceptable range 
of the health facility (2-3 hours’ walk) is a necessary prerequisite to project participation and 
success. Training should not occur where health workers cannot obtain signal. The experiences 
of the project team in Kigoma Rural showed that it was impossible for the health facilities on 
the lake to participate in the project; attempts to radio in stock counts to the DMO’s office 
were sporadic and difficult to achieve. To maintain the integrity of the current system, health 
facilities must be able to communicate their stock counts by text message. For expansion 
of this program, interested countries need to review network coverage countrywide and 
implement first in areas with the best coverage or wait until universal coverage is achieved. 

4. A Free Number

To encourage participation and remove any financial barriers to participation it is important to 
set up a free number for delivery of stock messages. The pilot discovered the “pay as you go” 
system means that health workers often do not have any credit on their phones. Furthermore, 
low amounts of credit are purchased at any one time. The free number ensures expense is not 
a deterrent to sending in the stock count, and that “no credit” does not mean the message 
cannot be sent. In the solution design phase, the project team considered a range of possible 
ideas to ensure the stock count text was of no cost to the individual health worker and 
determined that the “free number” was the best of these options.
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5. Personal Mobile Phones at the Health Facility Level 

It is crucial to the sustainability of the solution that health workers are trained on and use 
their personal mobile phones. If project mobile phones are provided for this solution, issues 
with maintenance of these devices at health worker level, understanding technology, and 
project phone ownership when health workers change. By training on a personal phone, 
the probability that the heath worker understands the technology they are using and that 
the phone is charged and active (especially in areas where electricity scarcity means health 
workers pay to charge their phones) is enhanced. The registering/deregistering function in the 
system allows health workers to leave and a new health care worker’s personal mobile phone 
to be registered to that health facility.

6. Credit Incentive

Important to the success of the project is phone credit payment to the health workers in 
recognition of stock count messages that are sent on time. The project team recommends 
providing this incentive for the first year after solution implementation. The pilot did not 
include a test district without an incentive, so no direct comparison can be made. However, 
based on feedback from the health workers, the district management and the NMCP, the 
project team believes that the credit incentive directly impacted the high response rates. 
The project team also believes that the credit is symbolically important in demonstrating the 
practice of rewarding health workers for additional performance.

7.  An agreement on a single technology to use for credit transfer is needed 

between network service providers and the aggregator. 

The local Tanzania-based aggregator company experienced some intermittent technical 
problems in transmitting weekly credits to health workers. The cause was determined to be 
the mobile phone operators (Zain, Tigo and Vodacom) using different technical solutions 
for making the credit transfers. A single technology is now being used which is expected 
to resolve this issue. This problem regarding credit transfers is not a project-specific but 
countrywide issue.

8. Provide a mobile phone version of the system. 

Ulanga district suffered from poor internet connectivity and computer infrastructure. As 
a result, the management staff (excluding the DMO who was supplied with a Blackberry) 
could not access the system. A strength of using a large vendor (Vodafone) was that they 
were able to react to this issue within one week of notification and develop, test and supply 
new functionality which allowed the data to be accessed via a Blackberry. Following this 
intervention, the district management accessed the system on average twice per day.

9.  Training day invitations must include the importance of bringing a personal 

mobile phone with known network coverage in the health facility area.

The invitation letter to the training day from the Ministry of Health to the health facility 
workers did not explicitly stipulate that participants must bring their mobile phones to the 
training session. As a result, a few health workers left their phones at home. 
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10. Build into future training a session on teaching health workers “how to text”.

The project team had assumed in designing the training session and materials that the 
health worker would know how to send a text message. The training days showed this was 
not necessarily the case, especially with some of the older health workers. The project team 
recommends using facilitators who would look out for individuals needing extra support 
and guide them through the practical session, rather than singling them out for a separate 
training session, allowing them to participate in the live scenario workshop and avoid 
potential embarrassment.

11.  Extend the practical part of the training session (live scenario workshop)  

so the 5 scenarios are run through twice.

While the practical part of the training was very well received by health workers, 
recommendations from most of the surveillance visits was that this part of the training should 
be extended to account for the different educational levels of attendees.

12.  The condition of health facility store rooms significantly impacts a health 

worker’s ability to manage their stock. 

The inclusion of pharmacy management practices in the SMS for Life training was extremely 
important to the overall management of store rooms and accuracy in sending the weekly 
stock count. Surveillance visits showed 82 % of facilities kept their ACT stock ordered by 
colour and 75 % of facilities stored their product “first in, first out”. 52 % of health workers 
said they changed their stock-keeping method as a result of the training. However, in many 
cases, health workers were unable to follow the pharmacy best practices due to the poor 
condition of their store room and limited availability of/or complete lack of shelves. As a 
result, product was kept in the MSD delivery boxes. In many of the facilities, especially those 
on the lake in Kigoma Rural district, expired product had been allowed to build up. Although 
outside the scope of this project we would recommend the provision of more standardisation 
of store room equipment/shelving.

13.  The Zonal stores should be included in the SMS for Life application at data 

sending level. 

If Zonal Store managers send in a stock count message every week, in addition to the health 
worker stock count message, this would provide a complete picture of drug stocks and drug 
distribution throughout the country. This type of comprehensive visibility would be extremely 
valuable.
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Recommendations

The SMS for Life solution has achieved its three objectives and has the potential to alleviate one of 
the major problems in the treatment of acute malaria attacks: the lack of drug availability because 
of stock-outs at the point of care. 

We recommend the following actions:

Implement the –– SMS for Life solution in all districts of Tanzania.

Implement –– SMS for Life in other African or non-African countries that have a need to bring 
visibility to medicine stocks at the health facility and district levels and eliminate/reduce 
stock-outs.

Encourage countries to use the –– SMS for Life solution to track other medicines of priority  
in their national environment.

Apply the –– SMS for Life solution to disease surveillance. 

International bodies and governments should utilize the public-private partnership model that ––
has been piloted, which harnesses the diverse skills and expertise across the public and private 
sectors, to tackle other societal problems.
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ACT Artemisinin Combination Therapy

Anti-malarials The four dosage forms of ACT plus Quinine Injectable

BCC Behavioural Change and Communication

DHMT District Health Management Team

DMO District Medical Officer

DP District Pharmacist

RMO Regional Medical Office

ILS Integrated Logistics System

MFP Malaria Focal Person

MOU Memorandum of Understanding

MSD Medical Stores Department

NMCP National Malaria Control Programme

Q Quinine Injectable 

Y Yellow ACT dosage for babies weighing 5 kg to less than 15 kg

B Blue ACT dosage for children weighing 15 kg to less than 25 kg

R Red ACT dosage for children weighing 25 kg to less than 35 kg

G Green ACT dosage for adults and children over 12 years or weighing > 35 kg

TZS Tanzanian Shillings

WHO World Health Organisation 

Push System    The original medical product delivery system in which the district 
receives medical stock based prior usage statistics and receives product 
once every three months. 

ILS “Pull” System   The Integrated Logistics System (ILS) is the new system the Medical 
Stores Department is implementing where health facilities request 
products from the MSD on a quarterly basis. The district health facility 
shipments are split into three group deliveries, A, B and C and one group 
delivery takes place each month per quarter.

Acronyms
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