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Figure 1. CommCare Prototype 

1. Introduction 
CommCare’s mission is to strengthen and monitor community 
health programs.  Strengthening community health programs can 
play a vital role in addressing the dire health situation of the 
hundreds of millions of people living in extreme poverty.  People 
living in extreme poverty often do not seek care at a facility even 
when dying, or do so too late.   Community-based approaches 
allow us to reach people in their homes.  Community health 
workers (CHWs) are often in the best position to promote 
preventive care, encourage safe pregnancy, and refer ill people for 
diagnosis and treatment at appropriate facilities.  Several studies 
have demonstrated the benefits of CHWs, including reductions of 
30-50% of infant mortality [Baqui et, al, 2008, Kumar et. al.,2008]. 

CHWs, however, often receive relatively little medical training 
[Lewin et. al., 2005], have high turnover [Bhattacharyya et al., 
2001], and have limited opportunities to reinforce their knowledge 
once they begin working in the field [Kelly et. al., 2001].  They 
typically lack effective tools required to maintain the longitudinal 
records required to provide effective care.  Furthermore, CHWs are 
difficult to organize and monitor for the very reason they are so effective, because they live in the 
community and only rarely have contact with managers.  If they collect data, it is infrequently reported 
in a way that can help improve the community health program or inform national policy.  

Mobile technology can address several of these weaknesses of community health programs and provide 
real-time access to the data CHWs collect.   We are developing CommCare, a software application that 
runs on mobile phones.  CHWs will use CommCare to help plan their day, manage household visits, and 
report their data.   CommCare provides decision support to CHWs, enables feedback loops for 
supervision and process improvement, and taps into the tremendous potential for community-based 
health surveillance.   Screenshots of CommCare in both English and Swahili are shown in Figure 2.  We 
have emphasized usability and language support in this as well as earlier related projects to provide 
decision support to health workers in facilities [DeRenzi et. al., 2008].   

CommCare is a highly collaborative effort being led by D-tree International and Dimagi, Inc.  Pilots of 
CommCare are underway or planned for 2009 by Pathfinder International in Tanzania, the Millennium 
Villages Project in Tanzania, BRAC in Tanzania, Interactive Research & Development in Pakistan, and the 
EAPSEC organization supported by Partners in Health in the Chiapas.  CommCare is built on JavaROSA, 
which is the prominent open source platform for mobile data collection on a wide range of Java-enabled 
phones, with active developers all over the world. We are working with PATH, BRAC, the Youth Health 
Corp, and other organizations to develop and deploy CommCare and link it to relevant ongoing efforts 
to provide health services and gather health information in low-income countries.   

In addition to supporting our partners’ implementations, our objective is to scale up over the next four 
years in Tanzania to equip thousands of CHWs with CommCare. This will cover millions of people.  We 
will build a team of people in country to provide technical and deployment support for CommCare.  We 
will monitor daily usage rates and quickly investigate unexpected deviations in use.  We will conduct 
research to evaluate our hypotheses on the benefits CommCare can provide and work with the Ministry 



of Health to collect data needed for policy making and explore whether community-based data can be 
integrated into their national health information systems. 

 

 

We are also committed to developing in-country capacity to develop and support CommCare, and plan 
for CommCare to qualify for a new label (which we are helping to promote) called “Coded in Country” 
for software projects for which at least half the money for software development goes to in-country 
people.   

Once we are at scale, we will be collecting real-time data at the household level on a routine basis for 
over a million people as well as data on births and deaths.   We will be able to explore a variety of other 
services such as life insurance, microfinance, and community polling.  We will have established a 
powerful network of CHWs that can be leveraged to augment public health efforts such as HIV and TB 
treatment programs, inform policy and funding priorities, contribute to research, and provide new 
channels to immediately reach some of the most underserved populations.    

2. Background 

CHW programs 
There are a great variety of community health programs.  Here we focus on CHWs who have 
responsibility for a group of households (typically 100-200) that they visit on a routine basis to promote 
health and address illness.  Even within this focus, there is substantial variation among countries and 
organizations about how much actual treatment CHWs can perform (vs. referral), how much training 
they have, how extensive their visits are, whether they are paid or volunteer, literacy requirements, etc. 

Community health workers (CHWs) are often the only way to reach impoverished populations who 
otherwise do not access facility-based care or do so too late.  One study of 34 demographic and health 
surveys in sub Saharan Africa reported a median care-seeking rate of 29% for diarrhea [WHO Expert 
Committee on Nutrition, 1995].  A more recent study in rural Tanzania showed a overall care-seeking 
rate for sick children of about 41% but with lower rates and less knowledge of important danger signs by 
the poorest families [Schellenberg et. al., 2003]. 

Figure 2: CommCare prototype, the same screen shown in both English and 
Swahili.  CommCare users can toggle back and forth between languages.  



CHWs are typically in the best position to promote preventive care and convey important health 
information, and strengthening community health programs can be the most feasible place to start 
within overall weak health systems [Knippenberg et. al., 2005]. CHWs can encourage prompt care-
seeking behavior and detect and refer those at risk for tuberculosis, malaria, HIV, and other important 
communicable diseases that devastate families and communities.  There is a renewed interest in using 
community health workers (CHWs) to help meet the Millennium Develop Goals.  Ethiopia, for example, 
is training 30,000 CHWs with a focus on maternal, newborn, and child health, malaria, and HIV and 
India, Kenya, Uganda, Ghana, and South Africa are also considering expanded CHW programs [Haines et. 
al., 2007].   

Home visits from CHWs have been shown to be particularly effective at addressing maternal and 
newborn mortality.  Indeed, an analysis of outreach, family-community care, and facility-based clinical 
care—predicted that 18–37% reduction in neonatal mortality could be obtained with substantial 
improvement in outreach and family-community care alone, without improvements in facility-based 
services [Darmstadt, 2005].  A recent study in Bangladesh showed a 34% reduction in neonatal mortality 
through an essential newborn-care intervention delivered by CHWs during home visits compared to 
almost no reduction when the same information was delivered through group community information 
sessions [Baqui et. al., 2008].  A similar study in India showed a 54% reduction in neonatal mortality 
when CHWs delivered essential newborn-care [Kumar et. al., 2008].  

CHWs, however, often receive relatively little medical training [Lewin et. al., 2005], have high turnover 
[Bhattacharyya et. al., 2001], and have limited opportunities to reinforce their knowledge once they 
begin working in the field [Kelly et. al., 2001].  They typically lack effective tools required to maintain the 
longitudinal records required to provide effective care.  Furthermore, CHWs are difficult to organize and 
manage for the very reason they are so effective, that they live in the community and only rarely have 
contact with their supervisors.   

Computerized decision support in health delivery 
The use of structured tools such as checklists has recently been shown to have dramatic improvements 
even with highly trained clinicians in the United States (e.g., [Lingardet. al. 2008]).  Similarly, many 
studies have shown that better adherence to protocols and other clinical standards can improve health 
outcomes for low-income populations (e.g., [Bryce et. al. 2005]). A recent study showed that a simple 
surgical checklist could reduce deaths during major operations by more than 40% in eight cities around 
the world including ones in Jordon, India, Tanzania, and the United States [Haynes et. al., 2009]. 

A Rand Study on the adoption of information technology in health indicated that there is sufficient 
evidence to conclude that technology can improve compliance with medical treatment guidelines and 
reduce medication errors [Fonkych et. al., 2005].  The most widely used type of information technology 
in health is the Electronic Medical Record (EMR) system, which has been shown to significantly reduce 
medical errors and save money [Bates, 2000]. In addition to EMRs there has been interest in the use of 
expert systems that support clinical decision making. The best-known expert system specifically 
designed for use in primary care setting is INTERNIST-1. This is a highly powered diagnostic consultant 
program that is meant to make multiple and complete diagnoses.  

There has also been work in low- and middle-income countries.  Systems developed and used by 
Partners in Health, for example, have been successfully used to track patients and predict expensive 
drug utilization for drug resistant Tuberculosis in Peru [Choi et. al., 2004]. Further, automated systems 
have also been shown to improve health-worker adherence to protocols.  A recent study in Tanzania 



showed that clinicians using a PDA-version of a standard protocol for treating childhood illness 
performed 84.7% of steps required by that protocol compared to 61% of steps observed during 
conventional practice [DeRenzi et. al., 2008].  Studies have shown that similar systems could be used 
effectively by lay counselors in South Africa [Mitchell, et. al., 2008] and non-physicians in rural India 
[Peters et. al., 2005].   

Mobile devices in global health 
3G Americas (www.3gamericas.org) announced on Dec 22, 2008 that the milestone of four billion 
mobile phone subscriptions had been passed.   Mobile phones and usage plans have steadily been 
growing cheaper, faster, and more powerful and the trend is sure to continue.  While many of the 
poorest people in the world do not own phones, a large percentage has access to them and mobile 
phones can be found in operation in almost all corners of the globe.   

This has led to a great interest in the use of phones for applications within global health in low-income 
countries.  On a pilot basis, mobile phone and PDAs have been tested and shown their practicality in 
developing countries for applications from collecting health data in India [Anantraman, 2002] to tracking 
wildlife in Africa [Liebenberg et. al., 1999]. One particularly compelling example is a recent PDA-based 
survey of 270,000 households in Mtwara, Tanzania by the Ifakara Health Institute, following a smaller 
baseline study [Shimiraet. al., 2007].  PDAs with GPS units were also shown to be effective at large-scale 
nationally representative household surveys to assess insecticide-treated bed net coverage [Vanden Eng 
et. al., 2007]. Rwanda's Treatment and Research AIDS Centre used cell phones to collect aggregate data 
from every AIDS treatment center in Rwanda on a monthly basis using the Voxiva mobile phone system 
[Donner, 2005]. 

Data can be inexpensively transmitted over the cellular network to a central repository to provide 
information to medical directors, project managers, and policy makers.  The above studies of mobile 
devices for data collection, as well as many others (e.g., [Blaya et. al., 2006]), have shown that they 
dramatically improve the speed of data reporting and can reduce transcription errors.    

The open source JavaROSA platform 
CommCare is part of a growing trend towards open source solutions for developing computer 
applications for use within global health.  In the context of community health projects, small NGOs and 
other local organizations are much more likely to be able to access open source solutions than 
commercial solutions.  Furthermore, given the limited resources for global health, an open source 
approach allows multiple organizations to pool resources and develop a single code base.  Additionally, 
if local capacity is developed (as discussed below under the ‘Coded in Country’ section), open source 
solutions can be locally owned, adapted, and maintained—a key ingredient for long-term adoption and 
success of any technology in as complex an environment as rural health.   

CommCare is being built on top of the JavaROSA (http://code.javarosa.org) software platform.  
JavaROSA has emerged as the prominent open source software for data collection on a wide-range of 
Java-enabled phones. It has been produced by members of the OpenROSA (www.openrosa.org) 
consortium, a group of organizations working together to foster open-source, standards-based tools for 
mobile data collection, aggregation, analysis, and reporting.  No other open source mobile data 
collection software has attracted such an active, broad community of software developers.  JavaROSA 
has active developers in Bangladesh, Kenya, India, Norway, Pakistan, South Africa, Tanzania, Uganda, 
and the United States.   

http://code.javarosa.org/�
http://www.openrosa.org/�


Dimagi is one of the key institutions driving the development of JavaROSA, and CommCare is one of the 
applications helping to push it steadily forward.  The emergence of JavaROSA has greatly reduced the 
duplication of effort among groups developing solutions for phone-based data collection.  JavaROSA has 
an active developers mailing list, an active developer’s chat channel, and has invested effort into several 
collaborative methodologies such as support for unit tests, automated build servers, and project 
management tools. JavaROSA was launched with funding from the Canadian International Development 
Research Center (IDRC), and has also received direct core funding from the Rockefeller Foundation, the 
World Health Organization, and EpiHandy as well as the many participating organizations that have 
invested resources into developing and consolidating the code base.  JavaROSA has been fortunate to 
have senior developers and junior developers from both the developed and developing world working in 
collaboration to ensure that best practices around design, development, testing, and releases are used 
and skills transferred.  The work of the community is funded through the OpenROSA consortium, also 
funded by the IDRC. 

JavaROSA has a strong emphasis on standardized data representations, based on the XForms 
specification. Many projects can interoperate their components with JavaROSA. JavaROSA's framework 
has gone through several rounds of re-factoring resulting in an architecture that is flexible and modular.  
In addition to CommCare, organizations are using JavaROSA for household surveys as well as more 
complex solutions.  Because JavaROSA is open source, many different applications can quickly be built 
upon the core functionality.  In particular, JavaROSA is designed to support interaction with electronic 
medical record systems (EMRs) and can maintain longitudinal records over time.  The following table 
shows some of the uses of JavaROSA.  Of special note, EpiSurveyor(www.datadyne.org) and EpiHandy 
(www.epihandy.com)are two open source PDA-based platforms that are being used extensively for data 
collection in low-income countries. Both are going to use JavaROSA as the phone-based version of their 
system.  

JavaROSA application matrix: Solutions based on JavaROSA Organizations 

Surveillance, Surveys, Supportive 
Supervision, and Forms Collection 
and Management 

GATHER, EpiSurveyour, 
EpiHandy, UReport 

Cell-Life, DataDyne, AED-SATELLIFE, 
Dimagi, Univ. Bergen, Univ. Makerere, 
Google, Univ. Washington 

Decision Support CommCare, e-IMCI, HIV triage D-tree, Dimagi, Univ. Washington 

Longitudinal Studies, including 
Clinical Trials. 

GATHER, EpiHandy AED-SATELLIFE, Dimagi, Univ. Bergen, 
Univ. Makerere 

Medical Record Systems Mobile client for OpenMRS MRC of SA, D-tree, Dimagi, Univ. 
Makerere, Cell-life 

Telemedicine Cervical Cancer Screening Dimagi, CIDRZ 

 

“Coded in Country” for capacity development 
CommCare is committed to helping to cultivate the capacity to develop mobile health applications 
within the countries we operate.  In contrast, this need for software development of computer systems 
within global health is currently met primarily by expensive programmers based in wealthy countries.  

http://www.datadyne.org/�
http://www.epihandy.com/�


This is unsatisfying on many levels, including that the projects remain foreign solutions, incur high 
maintenance expenses, and that these solutions are often overly dependent on single individuals.   

DataDyne and Dimagi have proposed a label called “Coded in Country” for software projects akin to the 
“FairTrade” label for other products.  A software package or module can be certified as “Coded in 
Country” if at least 50% of the software development budget was spent on local developers. This 
concept has been met with great enthusiasm by the many groups developing open source applications 
within eHealth.   

DataDyne and Dimagi have proposed a scheme for establishing Coded in Country development centers.  
The objective is to utilize the expensive experts to train, mentor, and supervise talented junior 
developers in low-income countries, rather than paying those experts to build the software themselves. 
While this may take slightly longer and even cost more initially, the result is strengthened capacity by 
increasing the number of local, skilled software developers with expertise in the relevant eHealth and 
mHealth packages. This will result in lower total cost of ownership as future development, 
modifications, and support can be provided locally.  

Within each Coded in Country development center, junior programmers will learn by doing under the 
close management of more senior software developers, by completing tasks from open source eHealth 
projects such as CommCare, OpenMRS, JavaROSA, EpiSurveyor, and DHIS 2.0.  Each center will be linked 
to a computer science department at a local university to which it will provide mentoring and from 
which it will recruit staff.    Each center will be staffed by an office manager, a well-trained technical 
supervisor, and five programmers with a bachelor’s degree or above, two of whom will have some 
management responsibilities.  We expect programmers to stay for a few years and then move on, or 
become technical supervisors themselves. Based on our initial budgets, for approximately $350,000 per 
year, we can support five full-time software developers under expert technical management.   These 
rates are one half to one third the cost per year per software developer in wealthy countries.  We expect 
that these development centers will become self-supporting by providing development that is equal to 
that available from wealthier countries at a much lower price point.  

Ultimately, we envision a network of these centers throughout low-income countries.  We will foster 
interactions between the centers in the network, as well as connections with universities and other 
relevant institutions throughout the world.   

3. CommCare 
We are developing and deploying a phone-based tool, called CommCare, to help strengthen and 
monitor community health programs.  Each CHW will have a phone running the CommCare software 
that will help them plan their day, manage household visits, and report their data.  We will adapt 
CommCare to the needs of each community health program we work with. CommCare will consist of a 
number of modules, and each community health program can determine which modules they need, and 
then customize those modules to fit the needs of their program.  We will also customize simple menus 
to help navigate the functionality of CommCare.   

CommCare will have a scheduling module.  CHWs will refer to CommCare running on their phone to help 
decide which households to visit.  CommCare will suggest households based on which ones are due for 
their regular rotation, households that should be re-visited because people were not home at the last 
visit, houses that should be followed up on due to illness during a recent visit, or houses that should be 
visited on a special schedule, e.g., to visit a woman who is expected to give birth soon to encourage her 



to deliver at a facility or at least to arrange a skilled birth attendant and be aware of pregnancy danger 
signs.   

CommCare will have a module for managing a household visit.  Every community health program we 
have worked with has some standard questions to ask or steps to be taken at each visit, such as asking 
what family planning method each person in the household is using (advising as needed) and asking 
whether anybody has a fever or cough or diarrhea and referring if it is persistent.  As shown in Figure 2, 
CommCare will guide the CHW through these standard questions and record the answers.  There will 
also be special forms for events such as births and deaths.   Additionally, during a household visit, 
CommCare will present relevant historical data on the household and prompt the CHWs to discuss 
issues recorded at the previous visit.  

Most community health programs include supervisors, typically responsible for 5-20 CHWs.  CommCare 
will include special modules for supervisors who will receive real-time updates on the activity of the 
CHWs. They will be able to see if a CHW is or is not conducting visits, and if follow-ups are happening.  
Since CommCare runs on a phone, the CHWs will also be able to talk to their supervisors, each other, 
and their clients who have phones in order to address issues as they are detected.  

Finally, the data entered into CommCare will be submitted over the cellular network to a central 
repository.  The data will be sent over inexpensive channels such as GPRS when the phone networks 
support them as they do in most of the countries we work in, and otherwise will be sent over SMS.   If 
deployed on a wide scale, this will yield a wealth of data that can enrich many efforts.  It will be fed into 
relevant government information systems at the Ministry of Health, as well as used to generate reports 
for program management and to help assess interventions in the area the CHWs are operating.  

Benefits 
CommCare will be an effective tool to augment community-based health efforts both by helping to 
strengthen the programs themselves and by providing household level health surveillance as a 
byproduct of delivering health care in impoverished populations.  

Strengthening CHW programs 
CommCare can help strengthen CHW programs in a variety of ways including providing decision support 
to the CHWs, enabling feedback between CHWs and supervisors, and enabling process improvement. 

Decision support 
Figure 4 shows a simplified view of how CommCare can improve health outcomes by making CHWs 
more effective which should lead to improved health behavior in the population they serve which 
should improve health outcomes.  As described above in the Background section on CHWs, there are 
many interventions that have been shown to improve health in this way.  We believe that CommCare 
can help deliver these interventions more effectively, and reduce the number of people and issues that 
are neglected or “slip between the cracks” of a community health program.  

CHWs face a complex scheduling problem that CommCare is well suited to help with.  Typically, CHWs 
cover 100-200 households and should visit each household on a routine basis (e.g., every month, or 
every 2-3 months depending on their load.)  It is common to visit households in a fixed order.  However, 
if the people are not home during a visit or if there is a need to follow-up on a sick person, young infant, 
or pregnant woman then the CHW must return to a household more frequently.  This gives the CHW the 
difficult task of keeping track of whom to visit when.  Just as scheduling software has proven effective in 
many different domains in wealthy countries, we hypothesize that CommCare will help CHWs make up 



more missed visits and conduct more follow-up visits or other non-standard visits.  We plan to test this 
hypothesis in careful studies.   

 

Figure 3 Value chain for how CommCare can improve health outcomes 

CommCare will also provide value during household visits by presenting relevant historical data, 
providing checklists for standard activities, and guiding CHWs through simple protocols.  Just as 
checklists and automatic reminder systems have proven useful in other settings, we expect they will 
improve health service delivery here as well.  As an example of a useful simple protocol, we have 
encoded into CommCare a seven-symptom screening protocol for newborn infants that is predictive of 
severe illness in 0- to 6-day-old infants with a sensitivity of 85% and specificity of 75% [The Young Infants 
Clinical Signs Study Group, 2008].This screening will be part of a basic form used to monitor each birth.  
If the screening protocol indicates the infant has severe illness, the system will produce an alert as well 
as send a text message to appropriate supervisors or clinicians in the area.   

Feedback between CHWs and their Supervisors 
Community health programs are extremely difficult to organize and monitor for the very reason they are 
so effective: the CHWs live in the community, and thus rarely see their managers.   CommCare can be 
viewed as a way of creating an electronic network of vast numbers of CHWs.  Each visit is registered into 
CommCare as it is completed, and submitted to a central computer.  This information can be presented 
to supervisors.  For supervisors in the field, the information can be presented on a mobile phone itself. 
An early sketch of our system is shown in Figure 5.  The CHW supervisors will be able to see how many 
visits their CHWs have made each day and whether they are making appropriate follow-up visits.   
Because CommCare runs on phones, they will be able to immediately call their CHWs as well.  We 
expect this level of feedback will lead to substantial improvements for the simple reason that people 
tend to do their jobs more diligently when they know somebody is looking, as well as allowing for 
supervisors to more quickly detect and address problems in the field. Furthermore, we can provide 
more sophisticated interfaces for managers with access to the Internet.  These interfaces can identify 
CHWs who are under-performing and those that over-performing to help managers give CHWs in either 
group appropriate attention or assistance.   

 

CHW Today Week Month # clients 
Thomas 1 4 21 20 
Carol 2 9 18 20 
Moshi 3 6 23 25 
Mark 0 4 10 14 
Charity 2 3 8 10 

Improve 
CHW 

Behavior

Improve 
People 

Behavior

Improve 
Health 

Outcomes



Figure 4: Sketch of Supervisor App.  The CHW supervisor will have a phone running an application that displays CHW activity. 

We will also create a “Problem report” that CHWs can fill out on their phone and submit at any time.  
Each report will have structured elements such as level of urgency and the category of the problem (e.g., 
‘transport’, ‘supplies’, or ‘clinical’) as well as room for a free-text description of the problem.  The 
problem reports will be made available to managers, and the CommCare server will send out summaries 
of the number of problems in each category to all CHWs and managers by SMS messages and email.   
We expect that changes in the patterns of problem reports will be particularly useful, e.g., if there is a 
sudden rise in the number of supply-related problems, it is likely a larger problem that should be 
addressed. 

Enabling process improvement  
One of the most important functions of CommCare may well be to enable the application of process 
improvement methodologies to community health programs. There are many well-established process 
improvement methodologies such as Lean, Six Sigma, and Model for Improvement, each with a long list 
of associated success stories in which organizations used these methods to dramatically improve 
service, efficiency, or satisfaction.  While most of these are corporate businesses centered in wealthy 
nations, organizations such as the Institute for Healthcare Improvement have successfully applied 
improvement techniques to health care groups in low-income countries (see 
http://www.ihi.org/IHI/Topics/DevelopingCountries/).   

Process improvement is vital to any large scale project for the simple reason that every project design 
will contain some flaws and limitations initially, and furthermore every project must adapt as new 
situations arise, staff change, etc.  The process improvement methods mentioned above involve 
mapping out the key processes of an organization, identifying objective metrics for how well the 
organization is doing, and setting targets for improvement to measure when positive change occurs 
[Langley et. al., 1996].Figure 6 shows a preliminary process map for the referral of a sick person by the 
CHW that we developed with the Millennium Village Project (MVP) for their community health program. 
At the time of this discussion, MVP did not think the referral process was working well, but could not be 
sure where it was breaking down. As the process map shows, the CHW must return two weeks after the 
referral to see if the sick individual actually went to the clinic.   

While process improvement techniques can be applied to community health programs without 
CommCare, it is much more challenging to do so.   We will develop functionality within CommCare 
specifically to track process maps such as those shown in Figure 6 to identify bottlenecks and failure 
points.   We will produce data suitable for techniques such as root cause analysis [Wilson et. al., 1993] or 
failure analysis [Nishida, 1992].Furthermore, CommCare can be used to foster change within community 
health organizations.  It can be part of an improvement process in which CHWs and supervisors identify 
problems (such as poor referral rates), brainstorm solutions, choose one or more to test, and study the 
results of the test to decide which should be adopted. This process is repeated until the problem is 
solved.  The advantage is both an improved process and workers who feel more ownership of the 
quality of the service they are providing.  While CommCare cannot instigate this entire process, it can 
provide a key element of helping to monitor the success or failure of the changes that are chosen to be 
tested. 
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Figure 5: Process Map for MVP CHW Referral Process 

Monitoring population health 
Once operational on a wide scale, CommCare will provide tremendous and perhaps unprecedented 
benefits as a health surveillance tool.  The data captured during household visits can be inexpensively 
transmitted back to a central repository.  This data will include household level data on family planning 
methods, illness such as diarrhea, fever, and coughs, and data on births and deaths.   

This information can be fed into existing government information systems in the Ministry of Health to 
track population health, detect disease outbreaks based on community-level information, etc.  
Additionally, there are numerous surveillance applications that are possible with this application.  For 
example, better tracking of births and deaths can greatly increase our level of understanding of the 
health needs and disease burdens of the covered population. In addition, we can run our household 
level data through outbreak detection algorithms, to detect unusual spikes in symptoms or diseases in 
order to alert authorities to conduct further investigation. While there has been much activity recently 
to improve detection, the strength of this approach is that it takes advantage of routine observations on 
the household level.    

Additionally, CommCare can play a substantial role in establishing a baseline and tracking progress of 
any interventions within an area covered by CHWs using CommCare. For example, suppose an NGO 
invests in a clean water project in an area in which CommCare is operational.  The data collected by 
CommCare on the incidence of diarrhea can serve as baseline and follow-up to measure the impact of 
the project, and focus efforts on areas where it is most needed. This is just one way in which CommCare 
can augment other public efforts.  Furthermore, because the same information can be reused for many 
purposes, it will also reduce the widespread redundancies of data collection and reporting for 
government groups and NGOs.  

Finally, we plan to build simple visualization and browsing functionality into CommCare so that CHWs 
can view the aggregate data on their phones. CHWs will be able to compare their aggregate data 
compared to aggregate statistics for their district, region, or on a national level. We will aim for the ideal 
that all the statistical information available to the Minister of Health is also available to each CHW.  
While not all CHWs will have interest in exploring this data, we believe that this type of feedback will 



encourage many CHWs who otherwise fear the data they collect is not used or viewed at all and thus 
will motivate them to be more diligent when entering data into an electronic system.   

Health modules 
We will develop several modules focused on specific diseases or health areas within CommCare.  We 
discuss a few examples here. 

Maternal and newborn health 
CHWs have a special potential to address maternal and newborn health.  As described above in the CHW 
background section, several studies have shown their success at doing so.  The key aspects of the 
intervention are repeated visits to pregnant woman and newborn infants to encourage woman to 
attend antenatal clinic visits, promote birth and newborn-care preparedness, ensure families are aware 
of when to seek emergency care for the maternal or newborn illness, and to follow up with infants for 
vaccinations.  CommCare can help by keeping track of pregnant woman, reminding the CHWs to visit 
them, and prompting with the necessary information at relevant visits.  

Chronic care: Adherence and Lost To Follow-up 
CHWs can also play a vital role in addressing two key challenges of HIV and TB programs: adherence and 
lost to follow-up.  Several large scale AIDS treatment programs have back to care teams that seek out 
patients who have not shown up for their regular visits to determine what has happened (sometimes 
death, or transfer to another facility) and when appropriate encourage the client to return to care.  
These efforts are largely considered helpful in decreasing defaulter rates, but are very labor intensive 
and difficult to organize.    

We will develop functionality in CommCare such that a client of an HIV or TB program can be optionally 
enrolled as a “chronic care” patient of their CHW.  The CHW would administer short adherence 
questionnaires and counseling to such patients, including questions about whether clients understand 
the medication instructions, appreciate the importance of adherence, have more trouble taking pills on 
weekends, and so forth.  Furthermore, we will set up easy mechanisms for an HIV or TB program to 
report that a client has missed their last visit, which will trigger immediate follow-up and a report by 
their CHW.   

We will also investigate the potential of supporting home-based HIV testing.  In many countries in sub-
Saharan Africa, a large percentage of HIV infected people have not yet been tested and made aware of 
their status.  One strategy that has shown some success is to provide testing and counseling at people’s 
homes [Wolffet. al., 2005].  AMPATH has used PDAs (shown in Figure 7) as part of a successful door-to-
door campaign to reach tens of thousands of people with remarkably high rates of acceptance for 
testing.  We are in discussion with them on how to coordinate and merge our efforts. 



 

Figure 6: AMPATH counselor visits a family at home in rural Kenya, where she tests for HIV, screens for TB and collects 
household information using GPS and PDA technology 

Verbal autopsy 
Monitoring the rate and causes of deaths is a crucial element of public health intervention [South Africa 
Every Death Counts Writing Group, 2008]. While a doctor or nurse may be required to produce a high-
fidelity assessment of the cause of death, even a simple verbal autopsy by a community health worker 
with some training can collect useful verbal autopsy’s [Nongkynrih, 2003].  Thus, CommCare can 
produce an invaluable source of information about deaths, without the costs associated with typical 
mortality surveys.  CHWs know when one of their community members dies and have relationships with 
the family that will facilitate data collection.  We will also have some information on the person and 
their living environment prior to their death, which can provide further useful information.   

Research plans 
We are interested in eventually conducting studies to measure the impact of using CommCare on health 
outcomes such as neonatal mortality.  However, before undertaking such a large investigation our plan 
is to start with smaller studies to demonstrate that we can improve the delivery of the interventions 
which have been shown effective at improving health outcomes, as described above. We are interested 
in studies that compare groups of CHWs using CommCare to groups using paper systems, particularly 
where there is a strong paper-based system in place.  We are also interested in studies that analyze 
important components such as scheduling and reminders, or the supervisory app.  In this case, we 
would compare a group of CHWs using CommCare with that component enabled to a group of CHWs 
using CommCare with the component turned off. 

We will use measures such as:  

• Number of reported visits conducted per month 
• Proportion of reported visits in which the relevant people were not home when the CHW 

visits for which there is a reported return visit within a month. 
• Proportion of visits in which there is a reported illness in which there is a reported follow-up 

to the household within two weeks 
• Proportion of recommended visits to pregnant women or newborn infants for which a 

reported visit occurs. 
• Proportion of birth reports in which an urgently sick mother or infant detected 



• Proportion of identified sick mothers or infants that seek care at appropriate facility 
 
Note that all but the last metric can be computed automatically with information collected by 
CommCare.  We will also study the reliability of this information with additional surveys by independent 
entities, but will utilize “built-in” metrics that can be automatically computed when possible to reduce 
study costs and, more importantly, because these same metrics can be used as quality assurance 
metrics during wide-scale deployment.  
 
We will also emphasize qualitative measures in our initial explorations. We will interview the clients, 
CHWs, supervisors, and managers to assess their opinion of CommCare, and identify challenges and 
opportunities for making CommCare more useful.  In particular, we will investigate unsuccessful cases 
(e.g., the mother wasn’t visited, or had complications) that occur in any arm of the study to understand 
the challenges associated with each arm.  We will also investigate the value of the supervisory data 
provided by CommCare through structured interviews with CHW and CHW supervisors.  Finally, we will 
assess the following to provide insight into the potential for CommCare to improve health surveillance: 
 

• Which indicators are reported and available for review at the national level. 
• The speed at which those indicators are available for use after being collected. 

 
Finally, we note that these studies are complicated by the fact that we do not contend that CommCare is 
essential to running an effective community health program.  Our hypothesis is, rather, that CommCare 
makes it much easier to implement, sustain, and monitor community health programs. This hypothesis 
is difficult to test since it is hard to measure how difficult it is to implement, sustain, or monitor 
programs.  However, this problem is common to any method for strengthening programs, and we 
believe the approach above will still establish the positive value of CommCare as well as identify the 
other factors that are needed for its success. 

Expansion potentials 
In addition to the above ‘core’ applications, there are a number of services, which can be layered on top 
of CommCare.  We discuss a few examples here. 

Life Insurance (as conditional cash transfer and incentive for verbal autopsy) 
We propose to develop and formally evaluate the following approach.  We will provide a life insurance 
policy for each household that will provide a small cash payout in the case of the death of any member 
of the household.  The payouts will depend on the age of the person who dies, and we will set the 
payouts to be, on average, a total of a few hundred dollars per thousand people covered by CommCare.  
There is no cost to enroll in the program.  Instead, enrollment will be predicated on following public 
health advice such as keeping a clean latrine or hanging bednets on each place people sleep.  We will 
perhaps provide a minimal level of enrollment even when these are not done.  The life insurance 
payouts will be tied to the completion of a simple verbal autopsy form by the CHW.  Our hypothesis is 
that this program will provide three interrelated benefits: delivering a small cash bonus to groups at one 
of the times they need it most (after the death of a household member), incentivizing people to adopt 
important public health practices, and collecting crucial information about deaths.  

Basic surveys and product research 
We will develop functionality for questions to be automatically pushed out to the CommCare, and 
envision 3-5 questions in the standard household form to be allocated as variable or changeable 
questions.  While not wanting to distract from service delivery, we believe a small number of questions 



can provide immense value.  Once CommCare is operational on a wide scale, this will provide a powerful 
survey tool that can be used to inquire about urgent issues, provide insight into living conditions, or 
possibly used to generate income to fund CommCare by undertaking product research.  

Community polling 
There are many ways to capitalize on the direct channel to households in impoverished, rural areas 
provided by CommCare.  We are interested in linking in news services as well as exploring methods of 
increased community participation.  In particular, we will explore adapting polling methods that work on 
the web (e.g., www.zoho.com or www.doodle.com) to allow for simple polls to be established in rural 
areas.  In a simple model, each household gets one vote that can be entered or adjusted by their CHW 
using CommCare.  People can also view the results of the poll through CommCare. For example, a 
community could vote on how to use a resource, or where to position a community center.  We envision 
a wide range of possibilities and variations on this simple idea. 

CommCare-USA 
While our main focus is on low-income countries, CommCare has substantial potential for reaching 
underserved populations in wealthy countries as well.  We are particularly interested in developing 
versions of CommCare to serve Native American reservations, with a focus on their most pressing health 
needs such as diabetes and hypertension. 

2009 Pilots  
CommCare has generated a great deal of interest and we are in discussion with a large number of 
organizations that are interested in using it for a variety of needs.  The following organizations have 
pilots of CommCare or expect to start them during 2009. 

Pathfinder International 
Pathfinder International has subcontracted D-tree International to conduct a small CommCare pilot in 
Tanzania.  Pathfinder oversees approximately 2000 Home Based Care providers (HBCPs) who provide 
social support to people with HIV and other chronic diseases.  This is a variation on the version of 
CommCare we presented above in that it is focused on a small number of clients, who are in fact 
regularly going to a clinic for treatment of a chronic or long-term disease such as HIV or TB.  Pathfinder 
has struggled to monitor and support their HBCPs who tend to live in the communities they serve, and 
typically have other jobs as well.    

From December 2008 through February 2009 we worked closely with 5 HBCPs to develop CommCare.   
Two of our team worked in the field with these users, starting with a very simple application, continually 
adding, testing, and updating features.  During this time they produced a simple system that could easily 
be used by all five of the HCBPs (including one that had never used a phone before) during all of their 
visits, and fit comfortably into their workflow.  In March 2009, we started to train new HBCPs with the 
target of reaching 40 HBCPs using CommCare by the end of April 2009.  

http://www.zoho.com/�
http://www.doodle.com/�


 

Figure 7 Pathfinder CHW using CommCare while sitting indoors on a mat with a client 

Millennium Villages Project (MVP) 
The MVP has been an early partner in developing CommCare. CHWs conducting home visits play a vital 
role in the MVP strategy to improve health in the sites they support in 10 countries in sub-Saharan 
Africa.  They are currently redesigning their tools and training packages for CHWs to be compatible with 
CommCare.  This effort has greatly improved the design and thinking behind CommCare itself.  We did 
early piloting of CommCare in the MVP site in Uganda from July-August 2008, which included focus 
groups, observed visits, and preliminary field-testing of a simple version of CommCare.   We are starting 
a pilot with a 5 CHWs in the MVP site in Mbola, Tanzania starting in April 2009.   

We will test a system that is a generalization of the version of CommCare developed for Pathfinder 
designed to support the identification and follow up of malaria, pregnancy, newborns, and deaths.  For 
each of these types of cases, the CHWs will be able to use CommCare to open a new case, follow up on 
an existing case, view all open cases, and close a case.  Each of these actions will be associated with a 
protocol. For example, the protocol for opening a case will include questions as to whether the woman 
is at high risk for a complicated delivery.  The protocol for following up on a case would include 
questions to assess danger signs of the woman, a checklist of actions needed for a health pregnancy, 
and questions to teach and quiz important information to the woman.  Closing a case would involve 
answering how the pregnancy ended and whether mother and baby were safe.  Closing a pregnancy 
case will often involve opening a newborn case.  

One important component of the MVP project is creating linkages with the clinics.  MVP is configuring 
OpenMRS (www.openmrs.org) , a framework for electronic medical record systems, for use in their rural 
clinics.  We are using this project to drive needs requirements for linkages between OpenMRS and 
CommCare (and JavaROSA).    

BRAC 
The genesis for the CommCare idea came from discussions with BRAC about their community health 
worker program and the possibility of a mobile device to complement the training the CHWs receive.   

In July 2008, we conducted a focus group and some simple early tests with a few of their CHWs.  In 
February 2009, we began working with their CHWs and CHW supervisors.   Six of their CHWs are using a 
simple version of CommCare that guides them through a routine household visit, and 2 of their CHW 
supervisors are using another version of CommCare that allows them to enter daily reports which get 
aggregated at the end of the week, and help them fill out required reports.   

http://4.bp.blogspot.com/_pIydQZTn1b4/SU-asEKuCxI/AAAAAAAAAV4/mHz7lw5jLVQ/s1600-h/IMG_5258.jpg�


 

 

Figure 8 CHW in MVP Uganda inspecting a latrine 

El Equipo de Apoyo en Salud y Educacion Comunitaria (EAPSEC) 
EAPSEC (translated as The Team for the Support of Community Health and Education) is a NGO working 
in the municipality of Siltepec in the Chiapas, Mexico with support from Partners in Health (PIH).  Their 
health program includes over 25 Community Health Promoters (CHPs) who conduct routine visits to 
promote health, and identify and refer or treat illness.  We are planning a CommCare pilot with 
approximately five CHPs to be supported by PIH staff and two medical students from Boston in June 
2009. 

Interactive Research & Development(IRD) 
IRD is partner of the OpenROSA consortium and has conducted several innovative eHealth and mHealth 
projects in Pakistan.  They are in the early stages of experimenting with CommCare to support urban 
community health workers who perform routine household visits in Karachi, Pakistan. 

Funders and other partners 
We are in collaboration with a group at the University of Washington Computer Science department 
that is working with Google to develop a complementary platform to JavaROSA for Android phones.  
This software platform and JavaROSA are being built to share a maximum possible amount of code.  We 
are expecting to work with them to test some of their systems for use with CommCare in Tanzania in 
2009.    

The first CommCare grant was in fact a grant from Microsoft Research’s “Phone for Health” RFP, which is 
helping to support our exploratory work in Tanzania.  A computer science graduate student helping to 
lead the project has a Fullbright Fellowship to support his efforts. As mentioned above, we are getting 
funding to develop and implement CommCare from Pathfinder International and MVP.  

We have a small grant from PATH to help plan this work and in particular to design the systems needed 
by BRAC in Tanzania.  We are planning a meeting with PATH in late January 2009 in Tanzania to discuss 
current progress and next steps. 

D-Tree is developing a collaboration with the Youth Health Corps (YHC) for Community-based Primary 
Care, a project of the Muhimbilli University of Health and Allied Sciences and the Pangaea Global AIDS 



Foundation, in coordination with the Tanzanian Ministry of Health and Social Welfare, to deploy a new 
cadre of young professionalized community health workers in rural communities. We are collaborating 
on methods for strengthening CHW programs, and are exploring integrating CommCare into an ongoing 
pilot of the YHC model in 2010. 

We have conversed with the Institute of Healthcare Improvement to get their guidance on how to help 
bring improvement methodologies to community health programs.  

4. Technology Map 
CommCare is developed on top of the JavaROSA platform, an open source data collection platform for 
Java-enabled phones.  Dimagi has been a major contributor to the JavaROSA platform and will lead 
development of the CommCare application.  One goal for CommCare is to ensure its long-term 
sustainability by establishing “Coded in Country” development centers.  Our target is to have a fully 
deployable version 1.0 CommCare application for both CHWs and supervisors by the end of 2009.  
Details are shown in Figure 10.  We will have multiple pilot deployments throughout 2009 with the 
partners listed above, and will be iterating on the design based on feedback from. 

Our total technical budget required to reach version 1.0 of CommCare is estimated at $190,000. This 
includes coordination of development milestones with the JavaROSA community, as well as dedicated 
efforts by programmers in the United States and Tanzania. Some funding for this will come from funding 
to develop specific applications needed by our partners, but we are also seeking core funding to 
complete and consolidate the required functionality to make it widely available. 

 

Figure 9: Road map for year 1 of CommCare technology 

5. CommCare-ONE: Scaleup in Tanzania 
We are dedicated to supporting all our partners and the many 2009 pilots listed above as part of an 
open source, open content collaboration.  However, we will focus our own implementation efforts on 
our ‘CommCare-ONE’ objective of covering at least a million people with CommCare for a period of 
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several years.  We believe this scale is needed to demonstrate the full potential of CommCare.   We are 
working in Tanzania for several reasons including the partnerships and momentum that D-tree 
International has established there.  We are working on a variety of mobile health applications and have 
strong partnerships with several organizations including the Ifakara Health Institute, the University 
Computing Centre of the University of Dar es Salaam, Pathfinder International, BRAC, IntraHealth 
International, the Muhimbili Dar Harvard AIDS treatment program, PATH, and several others.   D-tree 
has an office and small number of staff in Dar es Salaam. 

Figure 11 shows our targets for scaling up CommCare, starting with 100 CHWs supported in year one 
and working our way up to 1500 CHWs supported by year four, covering over 1.1 million people on the 
assumption that each CHW covers an average of 750 people. We will establish dedicated staff in 
Tanzania to support the CHWs using CommCare throughout the country.  We expect many economies of 
scale by going to a large number of CHWs in the same geographic region.    We will partner with several 
community health groups, and customize CommCare for each of them, as well as investigate how to 
initiate or revitalize CHW programs in areas that are currently not served by them.   

 

Figure 10: Scale up plan to cover 1,000,000 people in Tanzania 

A key to our approach will be to establish a ‘control center’ in Dar es Salaam which we will monitor 
metrics that we can build into CommCare to monitor performance.  A simple example would just be the 
number of visits per days by our CHW.  Through trial and error we’ll develop methods for identifying 
problems that warrant investigation (vs. normal variations).  We’ll also monitor the Problem Reports 
described above in the section on feedback between CHWs and Supervisors in which CHWs can submit 
structured problem reports about issues such as transport, supplies, etc.   

All this work will be done under the guidance and in close collaboration with the Ministry of Health.  We 
are beginning to build these relationships now, with the help of partners such as PATH.   

We will conduct rigorous studies to evaluate the overall impact of CommCare, as well as analyze the 
impact of various components of CommCare.  For example, we will run small studies comparing 
CommCare with and without the supervisory application, or CommCare with and without scheduling for 
follow-ups to better evaluate and understand what works and does not work about these components. 

6. Replicating and Sustaining CommCare 

Preliminary cost estimates 
Below we present a preliminary cost estimate for deploying a CHW program with CommCare in Tanzania 
on a large scale (excluding the costs of medical supplies).  On the assumption that a CHW can serve 
about 750 people, the total cost is about $1.78 per individual served per year.  A substantial portion of 

Year One Year Two Year three Year four
CHWs using CommCare 100 300 1000 1500

CHW supervisors supported 10 30 100 150

Tanzanian software developers 2 3 4 5

Tanzanian field agents 3 5 8 10
Boston software developers 1 1 2 2

People covered (750 per CHW) 75,000 225,000 750,000 1,125,000



the cost goes to the salary of the CHW and the supervisor.  We have allocated a substantial amount of 
money for airtime per year—only a fraction of this is necessary for data transfer—the rest is intended to 
allow the CHW to stay in closer communication with their supervisor as well as their clients who are 
reachable by phone. While $1.78 per person per year is not a large figure in absolute terms, it is 
significant in the context of the small health budgets of many countries.   We are in the process of 
elaborating the expected benefits as well as cost savings of our approach, and expect to show that 
investing in a CommCare-based CHW program will yield impressive health benefits and surveillance 
outputs compared to alternative methods. 

The following are the estimated operational costs for CommCare: 

Item Cost Basis Annual Cost per CHW 

CHW salary $40 per month $480 

Supervisor salary  $120 per month Supervises 20 CHWs. $72 

Phones & chargers  $300 per unit, replaced every 3 years  $100 

Tech support  20K per year for person who can support 
150 CHWs 

$133 

CommCare core 
programming 

150K per year per 1,500 CHWs using 
CommCare 

$100 

Management 150K per year per 1,500 CHWs using 
CommCare 

$100 

Airtime  Data transfer plus100 minutes per month $250 

Training  $100 per year for health and CommCare 
specific training 

$100  

Total   $1335 

COST PER INDIVIDUAL/YEAR 
(750 people per CHW, excluding medical supplies)  

$1.78 per individual/year 

Funding models 
We expect the early funding for CommCare development and evaluation to come from external donor 
funding.  However, we hope that the benefits of using CommCare will be compelling enough that 
governments will directly invest health resources into community health programs and CommCare.  
Additionally, there are other sources of funding, including the following. 

We can leverage funds that are typically used for expensive health surveillance such as birth and death 
monitoring and use them to fund CommCare.  Our methods of collecting this data are tremendously less 
expensive once we are up and running because we will have established a network of local workers 
rather than expensive contractors.   



Similarly, we hope to tap into funds for research, tracking down people who default on TB or HIV 
programs, or monitoring public health interventions. CommCare can provide many of these services 
much more efficiently than traditional methods.   

We also are developing a variation that other NGOs have used to get individuals in wealthy countries to 
sponsor individuals in low-income countries.  In our variation, individuals or small groups will be able to 
sponsor larger communities, of 700-1000 people---for around $2,000 per year.  We think that 
sponsoring such a large group will appeal to certain individuals or groups such as schools or churches.  
We can use CommCare to automatically generate weekly email updates about what the CHW has done 
that week including number of visits, follow-ups, and pregnancies.   
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