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EDITORIAL 1

East African Journal of Applied Health Monitoring &
Evaluation: Using data to improve the quality of

With this first issue, we are very pleased to announce
the launch of the East African Journal of Applied Health
Monitoring and Evaluation (EAJAHME). The area of mon-
itoring and evaluation (M&E) has become one of increas-
ing global importance given the critical role it plays in im-
proving the quality of services and programmes through-
out the health sector. Monitoring is the routine tracking of
programme performance, and evaluation is the episodic
assessment of the change in targeted results that can be
attributed to a programme intervention. M&E allows
stakeholders to track whether programmes are achieving
their targets and objectives and attempts to link outputs
or outcomes directly to an intervention.

M&E is critical to managing health programmes more
effectively and improves stakeholder accountability, re-
source allocation, and programme implementation and
service delivery. Every organisation working within the
public health system must be able to develop and sustain
M&E plans and systems to ensure achievement of their
objectives.

In an era of constrained resources, using data for strate-
gic decision-making around resource allocation and pro-
gramme improvement has become a major focus. This
is particularly true in East Africa, which carries a dispro-
portionately greater disease burden of HIV, tuberculosis,
and malaria. The global push for the use and dissemina-
tion of data highlights the need for a medium through
which M&E content and applied M&E experiences can
be shared. The EAJAHME aims to address this need and
to serve as the main international forum for publishing
papers on applied health M&E in the East Africa region.
The journal publishes papers that report on best practices
in health M&E, presents studies conducted using health
M&E data, and disseminates data from the health sector
in East Africa. This information is critical for those liv-
ing and working in the region, as well as for the larger
scientific community outside of East Africa.

peer-review process prior to publication. Articles that 
have been approved for publication will immediately be 
published on the journal’s website, http://eajahme.com, 
and will be freely available for download to the public. In 
addition, the journal may occasionally publish conference 
reports, letters to the editors, conference announcements, 
and special issues on various topics on health M&E in 
East Africa. We believe this journal will provide health re-
searchers in East Africa with a scientific forum to publish 
original work that may otherwise have gone unnoticed, as 
the barriers to publishing in major international English-
language journals can be extremely high.

It is our sincere hope that the EAJAHME will serve as 
the main vehicle for presenting ideas and research in the 
area of applied health M&E for the East Africa region. We 
are confident that the community of health researchers in 
East Africa will benefit from sharing best practices, expe-
riences of using data for decision-making, and evaluation 
results to further scientific inquiry and ensure that lessons 
learned throughout East Africa do not go undocumented.

Any suggestions on how to deliver a better journal to 
our authors, readers and subscribers would be very much 
appreciated.

The EAJAHME will be published on a rolling basis. 
High-quality, original research submissions that adhere to 
the journal’s aims and guidelines will undergo a rigourous 

services and programmes 

Thanks are due to many people and organisations that 
have helped launch this important new journal. We would 
like to extend our sincere appreciation to the Ministry of 
Health, Community Development, Gender, Elderly and 
Children (MOHCDGEC) and Mzumbe University, our col-
laborators, for their support throughout this process. We 
also wish to thank the authors who submitted papers to 
the first issue of the EAJAHME. We are grateful that they 
responded to our invitation. It is also our great pleasure
to welcome the members of the reviewer’s panel of the 
EAJAHME who review and accept papers to the journal. 
The journal could not maintain such a rigourous standard 
of peer review without their support and dedication.
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INTRODUCTION
The Mzumbe University MSc Health Monitoring and Evaluation (M&E) Program, launched in 2013, is
aimed at building human resources capacity in Tanzania and East Africa by developing high-caliber M&E
professionals to provide leadership in public health systems and the private sector. This case study aimed to
describe the process of establishing the program and report results of an interim evaluation.

CASE
The program’s innovative curriculum focuses on enabling graduates to implement M&E systems that respond
to organizational challenges. Program content was driven by results of a training needs assessment, which
sought input from stakeholder organizations. The curriculum is competency-based with content determined
by learning objectives established for each course. It is delivered over three academic semesters followed by a
fourth semester during which students implement field projects that serve as their master’s dissertations. The
program draws on outside faculty and M&E practitioners to assure that student learning is balanced between
theory and practice. Graduates are expected to assume influential positions in their workplaces, including
public and private health organizations, hospitals, central and local government health authorities as well as
international health organizations.

DISCUSSION

Key words: monitoring and evaluation, Tanzania, capacity building, post-graduate education, competency-based education, human 
resources for health

INTRODUCTION

In 1992 the Government of Tanzania undertook health
sector reforms to ensure availability of qualified human
resources for health, to facilitate effective management of
health care systems, and to support decentralization of
powers to local government authorities and sustainability

in health care financing. The goals of the National Health
Policy were to improve the health and well-being of all
Tanzanians, with a focus on those most at risk, and to
facilitate the provision of equitable, quality, affordable,
gender-sensitive basic health care services. In order to
sustain itself, the reform implementation process requires

The MSc Health M&E Program at Mzumbe University serves as a model for sustainable human resources
for health M&E capacity and development in the East African region and beyond. The interim evaluation
validated the success of the methods used in program development and implementation. Student feedback
indicates that they have acquired the required skills to serve successfully in M&E leadership positions
post-graduation.

Case Study

Development of human resources for health in
Tanzania: A case study of the MSc in Health Monitoring

and Evaluation Program at Mzumbe University
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an effective monitoring and evaluation (M&E) system to 
track its performance and show its results. The M&E sys-
tem’s goal is to ensure that services are delivered within 
a dynamic health system that is responsive to changing 
environments and the needs of the people who use the 
services (Ministry of Health and Social Welfare [MoHSW],
1992).

More recently, the Ministry of Health, Community De-
velopment, Gender, Elderly and Children (MOHCDGEC,
formerly Ministry of Health and Social Welfare) recog-
nized the importance of strategic information systems and
the accompanying need for M&E and articulated this need
in its health systems plan (United Republic of Tanzania,
2015). The focus as stated in the plan is on evidence-based
decision-making and enhanced public accountability. Ac-
complishment of these goals requires a cadre of skilled
professionals able to conduct M&E activities and to pro-
vide leadership in implementing strategic information
systems at the organizational, district and national levels.

Numerous studies have reported a gap in the number
and qualifications of M&E professionals for the health
sector in resource-limited settings (United Republic of
Tanzania, 2014; Mpofu et al., 2014). A training needs
assessment conducted in Tanzania in May 2012 confirmed
this shortage within the government and at public health-
related non-governmental organizations (NGOs). The
needs assessment also identified training gaps that would
keep the health system goals from being fully realized.

The ongoing need for strong M&E is further affirmed
by the Global Health Sector Strategies 2016-2021 being
developed by the World Health Organization to support
the newly-adopted health-related Sustainable Develop-
ment Goals. They identify five strategic directions aimed
at ‘eliminating diseases as public health threats’. Impor-
tantly, the first strategic direction calls for establishing
and using strategic information systems that will provide
focus and accountability and be used ’as a basis for advo-
cacy, political commitment, national planning, resource
mobilization and allocation, implementation, and pro-
gram improvement’ (World Health Organization [WHO],
2015a).

The use of strategic information gathered from pro-
gram M&E efforts allows governments and other orga-
nizations to strengthen analysis, align reporting across
programs and provide accountability for achievement of
key indicators and the resulting outcomes (WHO, 2015b).
Core to successful strategic information systems are ro-
bust M&E processes being conducted by well-trained pro-
fessionals who bring a broad view of the health system to
their work.

It is in this environment that Mzumbe University,
in collaboration with the University of California, San
Francisco (UCSF) in the USA and the former Ministry
of Health and Social Welfare, Tanzania (current MO-
HCDGEC), decided to establish a Master of Science in
Health Monitoring and Evaluation (MSc HME) program
in October 2012.

In 2011, leadership of the School of Public Administra-
tion and Management at Mzumbe University understood
the potential to provide graduate-level education as a
means to fill the gap between available and required
M&E personnel in Tanzania. They committed to creating
a master’s degree program focused on graduating
individuals to lead these efforts. The MOHCDGEC
actively joined in the planning to establish the MSc HME
program. The decision was taken to house the program
in the Department of Health Systems Management with
mentorship from the UCSF Global Health Sciences Group.
Agreement was reached among the three collaborators in
2012 to move forward in establishing the program.

Setting
Mzumbe University is located in Morogoro, a city 

of 320,000 individuals about 200 kilometers inland 
from Dar es Salaam. The university was established 
by charter in 2007 and is a public university operating 
under the Ministry of Education and Vocational Training. 
The university and its predecessor institutions boast 
over 50 years of experience training professionals in 
the areas of management, administration and good 
governance. Mzumbe University’s School of Public 
Administration and Management was established in 2001 
and has four academic departments: Human Resource 
Management, Local Government Management, Health 
Systems Management and Public Service Management.

To assure proper design for the envisaged MSc HME,
Mzumbe University collaborated with UCSF to conduct
a training needs assessment in May 2012. The primary
aims of the needs assessment were (1) to assess the
existing M&E training gaps; (2) to determine demand for
master’s-trained M&E professionals by employers and
employees in the health sector and other health-related
projects; and (3) to seek input on the competencies that
should be included in an M&E master’s degree program.
Five regions were selected using convenience sampling
to collect representative data from every zone in the
country. Mwanza represented the western zone, Mbeya
the southern zone, Dar Es Salaam the eastern zone,
Dodoma the central zone, and Arusha the northern zone
(Table 1). Interviews were conducted with participants
from the five regions and included M&E personnel and
potential employers of M&E personnel from the regions,
districts, health management teams, health projects and
NGOs. Two structured interview guides were developed,
one to be used with current M&E personnel and the other
to be used with potential employers of M&E personnel.
The interview guides were used together with an M&E
competency list. Of the 164 potential respondents
identified, 84 were interviewed. The remainder could not
be reached or were unavailable for interviews.

East African Journal of Applied Health Monitoring and EvaluationCase Study
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Table 1. Regions Included in the Training Needs Assessment

Region Districts

Mwanza Illemela (Mwanza City Council), Magu Dis-
trict, Misungwi District, Lake Zone Resource
Center

Mbeya Mbeya City Council, Mbeya District Coun-
cil, Kyela District, South West Zone Resource
Center

Dar es
Salaam

Ilala Municipal Council, Kinondoni Mu-
nicipal Council, Temeke Municipal Coun-
cil, Ministry of Health and Social Welfare
(MOHSW), and Tanzania Commission for
AIDS (TACAIDS)

Dodoma Dodoma Urban, Chamwino District, Kongwa
District, Central Zone Resource Center

Arusha Meru District Council, Monduli District,
Arusha Urban, Northern Zone Resource Cen-
ter

The results of the training needs assessment con-
firmed the need for well-trained M&E graduates, but
also identified a system-level challenge. Almost all
respondents conducted M&E activities as part of their
responsibilities; however, the majority of them indicated
that they had inadequate M&E training. When asked
to state their understanding of what M&E is and how it
is done, most of them expressed that training is highly
needed as they are not sure if the way they did things
was correct. Suggestions for training topics included
preparation of M&E plans, methods to effectively monitor
and evaluate programs, creating monitoring tools, setting
indicators and milestones and monitoring shortage of
health workers and preventive and curative services.
At the time the interviews were conducted, there were
no clearly designated roles or career ladders for M&E
personnel in the public sector.

The results of the needs assessment were used to 
determine the program structure and method of delivery 
for the MSc HME, as well as to provide input when 
developing the curriculum. The collaborators identified 
the need for an innovative educational approach to 
train future M&E leadership. The decision was made 
to base the program on a competency-based education 
model, also known as outcomes-based education (Council 
on Education for Public Health, 2011). Research has 
shown this model to be successful in educating public 
health professionals (Gruppen, Mangrulkar, & Kolars, 
2012; Calhoun, Ramiah, Weist, & Shortell, 2008). At its 
core, competency-based education focuses on what the 
students need to know and the skills they need to demon-
strate to perform at a high level in complex public health 
environments. Systems-level thinking is emphasized

(Fried, 2015). Table 2 displays the M&E competencies
identified from the training needs assessment and the
literature that were used as the basis for curriculum
design (UNAIDS, 2010; Negandhi et al., 2015).

Table 2. Monitoring and Evaluation Competencies

General Skills

- Introduction to public health (e.g., history of different dis-
eases and responses)

- Introduction to program planning, M&E 12 components
framework, and logic models

M&E Technical Skills

- Indicator selection and target setting

- Basic epidemiology and biostatistics

- Surveillance (biological and behavioral)

- Quantitative and qualitative data collection and analysis
(including questionnaire development and raid assessment
methodologies)

- Health management information systems and link with
program monitoring

- Data flow and management

- Data quality, auditing and validation and supportive su-
pervision

- Introduction to program evaluation and research (process,
outcome, impact and cost-effectiveness evaluation; research
methods)

- Routine program monitoring

- Data dissemination and use (program, cohort, survey and
evaluation data)

- Computer packages for epidemiology and/or computer
packages for statistics/analysis/GIS

Managerial Skills

- Leadership and team management

- Organizational behavior

- Project management and budgeting, resource mobilization

- Presentation, writing, facilitation and communication skills

- Liaising, coordination and partnerships

East African Journal of Applied Health Monitoring and Evaluation

While many of the M&E competencies are technical in
nature (e.g., research, analysis, information technology,
project management), the desire to produce leaders and
not just graduates with technical skills led the planning
group to use a framework developed by the US-based
National Center for Health Leadership, which focuses
at a strategic and behavioral level (National Center for
Health Leadership, 2016). This framework calls for de-
veloping competencies in areas that allow graduates to
transform their organizations and institutions by translat-
ing vision and strategy into optimal organizational perfor-
mance. Emphasis is placed on working through people to

Case Study
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bring about change.
The design of the MSc HME curriculum shifts away

from the traditional, lecture-heavy mode of instruction
commonly found in the education system in Tanzania to
a more student-centered learning approach that draws
from students’ real world experiences and utilizes adult
learning methods. The approach engages students in a
dialogue with experts, which encourages both drawing on
their existing experience and synthesizing this experience
into a new understanding of a problem and actionable so-
lutions. The method of teaching demands active learning
and student engagement both in the classroom and in the
community. Student-centered learning relies heavily on
small group activities, the use of case studies and inter-
nalization of key issues through constant dialogue. These
case studies, discussions of issues and collaborative team-
work require students to learn problem-solving skills and
to relate theoretical learning to the experiences they have
had and will have in the field. Experiential learning that
brings the students in contact with M&E professionals
also enhances classroom teaching.

To perform as leaders in health M&E, students need
to come away from a graduate-level program with
competence in the most relevant traditional core areas
of public health, including biostatistics, epidemiology,
health policy and management and social and behavioral
health. In addition, research and evaluation skills are
required. Workforce needs, as defined by the profession
and potential employers, were used to determine the
specific skills and educational outcomes within these
areas that will be used to measure the graduates’ success.
Objectives developed for each course within the curricu-
lum measure the outcomes of student learning.

Faculty members from Mzumbe University and their
counterparts from UCSF, along with representatives from
MOHCDGEC and experts from other higher learning in-
stitutions within Tanzania, including the University of Dar
es Salaam (UDSM) and Muhimbili University of Health
and Allied Sciences (MUHAS), collaborated to develop
the curriculum and course structure. The curriculum
content is based on the requirements of the Tanzanian
national M&E system and results of the training needs
assessment and incorporates the competencies expected
of graduates. In addition, the organizing framework
takes into consideration the twelve main components of a
strong and functional M&E system (UNAIDS, 2010). In-
structional materials for several of the courses addressing
core competencies were developed in collaboration with
faculty and consultants from UCSF.

The program consists of three semesters of classroom
training spanning a twelve-month period followed by
another twelve months dedicated to an M&E-related
field project and preparation of the dissertation (Table 3).
Candidates must complete a total of 180 credit points: 140
credit points for completing course work and 40 credit

points for implementing the field project and completing
the dissertation.

Table 3. Program Structure by Semester

Course Title Credit Points

Semester 1

Introduction to Public Health and Health Sys-
tems

9.3

Epidemiology 9.3

Introduction to Health M&E 18.6

Health Management Information Systems 9.3

Semester 2

Economic Evaluation Methods in Health 5.6

Interpreting and Using Evaluation Findings 9.3

Evaluation Methods: Quantitative 9.3

Evaluation Methods: Qualitative 9.3

Semester 3

Health Management and Leadership 9.3

Introduction to Biostatistics 9.3

Qualitative Analysis 9.3

Introduction to Ethics in Health Care 9.3

Health Care Strategic Management 9.3

Dissertation Research and Preparation

Monitoring and Evaluation Field Project 40.

The program includes 14 courses that provide com-
prehensive coverage of key components of monitoring
and evaluation plus a broader view of leadership and the
health system. For each course, students are required to
apply course concepts in a term paper, many of which
are designed to help students prepare for their M&E field
projects. Semester one courses provide students with a
foundational understanding of the approaches to health
monitoring and evaluation as well as basics in public
health systems. The second, more complex, intermediate
semester consists of courses in quantitative, qualitative
and economic methods, along with data management
and use. The third semester includes biostatistics and
qualitative analysis as well as leadership-focused courses,
including ethics.

The students take all classes together. All courses are re-
quired, with no electives. The curriculum is delivered pri-
marily in the classroom and includes tests, university end-
of-semester examinations, case studies, current events and
various assignments. The classes are taught by Mzumbe
University lecturers with the involvement of faculty from
UCSF, MUHAS, Kilimanjaro Christian Medical Univer-
sity and UDSM. The objective of this co-teaching model
is to ensure the success and sustainability of the program

East African Journal of Applied Health Monitoring and EvaluationCase Study
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as well as to capacitate the Mzumbe University faculty
as they transition to the competency-based educational
model. Guest speakers and outside lecturers are invited
based on the individual course requirements. In the initial
phases of the program, the cost of bringing these experts
to Mzumbe University has been supported by outside
funding.

Following the third semester of coursework, students 
concentrate their efforts on their field p rojects, culmi-
nating in a dissertation. Each student is assigned a 
faculty mentor who works with them as they design their 
dissertation proposals, implement their research projects 
and complete their final p apers. Proposal development 
is also integrated into and supported by the coursework 
students take throughout the first three s emesters. The 
students have until June of the year following the com-
pletion of their coursework to complete and submit their 
M&E field project dissertations. Students are required to 
present their M&E field projects orally in September of 
their second year. 

A resource center has been assigned to the program 
by the university. It includes a library as well as 
internet-linked workstations for the students. It is 
configured using round tables that facilitate group 
interaction.

Students
Incoming students are required to have a degree in a

health-related discipline and two years of relevant work
experience to be admitted to the program. The courses
are designed to build on their existing capacity and their
exposure to implementing M&E components. Courses
orient them to the application of these components in
response to organizational problems related to strategic
information and program planning and implementation,
with a focus on using M&E to improve the quality of both.
At the beginning of the program, students are organized
into groups of 5-6 that study and work on projects together
throughout the academic semesters.

Recruitment announcements for the first cohort admit-
ted at the program inauguration in October 2013 were
published on the Mzumbe University website as well as
in local newspapers. The program received a total of 103
applications from individuals representing a variety of
public and private organizations within Tanzania. All
applications were reviewed, and 49 candidates (31 men
and 18 women) were found qualified to join the program.
However, a decision was made to keep the size of the first
cohort small, with a total cohort size of 35 (22 men and 13
women). The students were employed in organizations
ranging from local NGOs to the ministries of health in
Tanzania and Zanzibar (Table 4). Half of the students (17)
were sponsored (tuition fees paid) by their employers.
The majority of those being sponsored were employees of
one of the ministries of health.

Table 4. Employers at Time of Admission for First Cohort
of Students, 2013-14

Type of Organization Number of
Students

Percentage
of Students

Ministry of Health (Tanzania
and Zanzibar)

14 40%

Local government authority 9 25%

International non-
governmental organization

5 14%

Government of Tanzania
(non-MOHCDGEC)

2 6%

Hospital 2 6%

Faith-based organization 1 3%

Industry 1 3%

Local non-governmental or-
ganization

1 3%

The MSc HME program received funding from 
CDC-PEPFAR for initiation of the program, including 
paying honoraria to faculty and guest lecturers, paying 
program administrators’ salaries, refurbishing classrooms, 
covering costs of students’ fees and scholarships, purchas-
ing books and funding students’ field trips. However, this 
external funding is only committed through a transition 
period and future funding for the program is uncertain.

Evaluation
An independent interim evaluation of the MSc HME

program was commissioned towards the end of the first
year of program implementation. The evaluation aimed to
assess program performance, operations and results. The
specific evaluation questions were: Do planned courses,
programs, activities and learning opportunities as devel-
oped and organized produce desired results? How can
the MSc program be improved?

A mixed method approach was used to collect data for
the interim evaluation, including qualitative and quanti-
tative methods. Data were collected through interviews
with stakeholders, faculty members, and external lectur-
ers; focus group discussions; document analysis; class-
room observations; visits to physical facilities; and an
email-based student survey.

The majority of students (92%) agreed that the program
had prepared them to serve as M&E professionals in a
health care setting. Students agreed that the faculty mem-
bers were successfully implementing the competency-
based education model on which the classes were de-
signed. They cited the effective teaching methods that en-
hanced their learning and called for critical thinking. They
noted the fact that they are encouraged to raise questions
and make comments. They also indicated that faculty
used technology effectively.

East African Journal of Applied Health Monitoring and EvaluationCase Study
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The evaluator concluded that the rationale for establish-
ing the program was strong and evidence-based. Support
by key stakeholders was cited as a strength. The pro-
cess undertaken to create the curriculum was listed as a
key success factor, with the highly participatory process
involving Mzumbe University faculty, key stakeholders,
M&E experts from within Tanzania and external technical
assistance contributing to the strong content and delivery.
The ongoing involvement of outside stakeholders is seen
as contributing to strong and competent Mzumbe Univer-
sity faculty who are actively engaged in the program. The
evaluator found that the program is viewed as innovative
and rewarding by other university faculty members who
are adopting competency-based education components in
their own classes.

The evaluator cited the lack of a structured career path,
as there are not established jobs within the central and
local government authorities in Tanzania for graduates of
the MSc HME program, despite the fact that the demand
for M&E skills is very high. However, plans are underway
within the Ministry of Health to establish M&E jobs so
that graduates of the program can be hired in the gov-
ernment system. The evaluation also revealed a need for
continuing education in M&E, as some faculty expressed
a lack of experience in this field.

When queried regarding weaknesses, the students ex-
pressed a desire for more field visits and exposure to prac-
tice. Nearly half felt that the curriculum included too
many courses, which created more burden than they had
anticipated. A challenge noted by both faculty and stu-
dents is the need to comply with Mzumbe University re-
quirements for term papers and final examinations when
other means of measuring student educational outcomes
in a competency-based environment would be more ap-
propriate.

In December 2015, Mzumbe University faculty emailed
a survey to the first cohort of 35 students, of whom 34
successfully graduated from the program. Of the 22 who
responded, most reported working within the public
health system of Tanzania and nearly 20% had sought
and found employment within organizations different
than those that employed them before they entered the
program. The graduates’ motivation for changing jobs
was a desire to use their newly-acquired M&E skills. In
addition, some of the MSc HME graduates have been
contracted as M&E officers and consultants in both
private and faith-based health care organizations. Over
80% of respondents indicated that they were conducting
M&E activities within their organizations. Data analysis
and research and evaluation were cited as the most
valued skills acquired through their training. They also
indicated that they were teaching the skills to others.

DISCUSSION

The implementation of the MSc HME program at
Mzumbe University in Tanzania is a successful model for

building capacity for applied health M&E in Tanzania and
East Africa. The innovative competency-based education
model has set an example for other departments in the
university. The curriculum enables students to design and
implement M&E systems that respond to the changing
needs of their organizations and governments. The evalu-
ation found that that the program had prepared graduates
to successfully serve as M&E professionals in health care
settings, as all graduates of the first cohort were working
within the public health system of Tanzania.

Although there has been great success and progress
in planning, launching and implementing the MSc HME
program, the greatest challenge remains financial sustain-
ability once outside funding for the project comes to an
end. Mzumbe University will be required to identify in-
ternal funds to finance the costs for their own lecturers
as well as guest lecturers and speakers. Maintenance
of the high quality of teaching and learning cited by the
students will depend on the program’s ability to retain fac-
ulty and continue to strengthen the capabilities required
for student-centered teaching.

Because outside funding is only committed for a transi-
tion period, Mzumbe University faculty have developed
a business plan with specific actions aimed at generat-
ing non-tuition revenue that will ensure the sustainability
of the program going forward. At the core of this rev-
enue model is the Centre of Excellence in M&E which was
launched at Mzumbe University in September 2015. The
center will contribute to research, dissemination, expertise
and teaching in the field of M&E in Tanzania and beyond.
This Centre of Excellence in M&E supports a network of
M&E professionals in Tanzania through a hosted website;
offers additional academic programs (e.g., short courses
and executive education); supports an annual M&E con-
ference; houses and supports faculty who conduct M&E
research and who can serve as a pool of consultants for na-
tional and regional M&E consultancies; and is launching
an M&E/Health Journal for East Africa in December 2016.
These activities can generate revenue that will be used
for faculty training and development and other program
costs. Business planning efforts are ongoing to review
potential opportunities continually.

Along with university financing, other factors that will
ensure sustainability of the program and its graduates are:
(1) hiring of the MSc HME graduates in the MOHCDGEC
schemes of services as well as in the local government
authorities and hospitals; (2) well-defined job functions
that allow M&E professionals within the MOHCDGEC
to practice skills acquired during the master’s training;
and (3) a career ladder that rewards and recognizes M&E
training as a professional and technical field in the central
and local government authorities so that the graduates
can be employed in the public health systems like other
professions.

It is anticipated that MSc HME graduates will act as
M&E change agents and, therefore, contribute greatly to
improved health policies and strengthened health care
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systems in Tanzania, East Africa and beyond. The MSc
HME graduates will help with improving the quality of
data collected and therefore lead to improved quality
of health care services. Finally, as Mzumbe University
takes full ownership of the MSc HME program and
institutionalizes it, the competency-based teaching
model is increasingly being adopted for teaching other
postgraduate programs within the university.

CONCLUSION

The successful implementation of the MSc HME
Program at Mzumbe University is making an important
contribution to human resources for health monitoring
and evaluation in Tanzania and can serve as a model
for other universities wanting to contribute to the
strengthening of health systems in their countries.
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BACKGROUND
Quality data is critical for public health decision-making; however, adequate, high-quality data required to
answer public health questions is not always available, particularly at sub-national levels. Triangulation is the
practice of arraying different types of existing data from diverse sources to answer public health questions.
The Tanzanian Triangulation Project was implemented to enhance understanding of the HIV epidemic at
sub-national levels and promote a culture of data use among providers.

METHODS
We conducted triangulation workshops with regional-, district-, and facility-level HIV/AIDS service providers.
Workshops included building capacity in MS Excel, DHIS2, and mapping software to produce visual data
displays; support in carrying out the triangulation process; and the development of regional HIV triangulation
reports to assess and address challenges affecting service provision.

RESULTS
Twenty-one workshops were completed covering 24 regions of Tanzania (mainland and Zanzibar) from
2009-2016. Participants were enthusiastic about seeing their data displayed visually in tables, charts and maps,
often for the first time. Every workshop had data quality challenges and resulted in recommendations to
improve data quality. Most (83%) participants reported learning new Excel skills, and among those, 86%
reported using these skills after the workshop. Decision-makers at regional and district levels reported using
their triangulation reports for strategic planning and decision-making.

CONCLUSION
Triangulation is an effective means of using existing data when exhaustive data is not available to understand
the HIV epidemic at sub-national levels. While more work is needed, triangulation promotes a culture of data
use for evidence-based decisions in the HIV response in Tanzania.

BACKGROUND

Quality data is the backbone of informed public-health 
decision-making, and responding to the HIV epidemic 
is no exception. However, “it is seldom the case that a

high-quality study exists that can provide answers to ev-
eryday public health questions directly” (Rutherford, et
al., 2010). In Tanzania, emphasis in the recent past has
been put on large population-based surveys such as HIV
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Antenatal Care (ANC) Sentinel Surveillance and the Tan-
zania HIV/AIDS and Malaria Indicator Survey (THMIS),
which are conducted roughly every two and four years,
respectively. While these activities are critical for charting
the course of the epidemic, it is not realistic to suspend all
decision-making until such surveys are published. Timely
decisions and more frequent course corrections are needed
in the interim.

As data systems swell to meet donor and national pro-
gram needs, accompanying growth in data use, analy-
sis, and long-term capacity building has not kept pace
(AbouZahr & Boerma, 2005; Rutherford et al., 2010). In-
stead, “diverse sources of data are rarely presented to-
gether and gathering, synthesizing and interpreting them
has become increasingly challenging” (Rutherford, et al.,
2010). Consequently, lack of data use may contribute to
poor data quality, compounded by the heavy burden on
health workers to provide services alongside extensive
reporting requirements (Braa, Heywood, & Sahay, 2012;
Gourlay et al., 2015).

Triangulation is one approach that aims to remedy this
situation. Triangulation, or data synthesis, refers to com-
paring and contrasting different types of data from differ-
ent sources that address the same topic. More specifically,
public health triangulation is defined as “the process of
reviewing and interpreting existing data and trends in
those data from multiple data sources that bear on dif-
ferent facets of a broad public health question in order
to identify factors that underlie the observed data and
to assist with public health decision-making and actions”
(Rutherford, et al., 2010). Triangulation is an iterative
process; as new data sources are identified and analyzed,
hypotheses are refined. Triangulation is best employed
when data are plentiful and a rapid response is necessary.
When there are urgent programmatic questions that need
to be answered, but resources and time do not allow for
a full study to be carried out in order to answer those
questions, triangulation allows for decisions to be made
quickly using whatever data already exist.

Tanzania is characterized by a multi-tiered, decentral-
ized health system (Gilson, Kilima, & Tanner, 1994). It
is a large country with distinct socio-cultural, economic,
and geographic areas with different drivers of the HIV
epidemic. Recent efforts to focus on these differences and
address the epidemic at lower sub-national levels have
required public health professionals to examine available
data in depth to ensure rational decision-making for
program and resource allocation. However, population-
based surveys such as THMIS and the Demographic and
Health Survey have historically targeted the national
level, with the regional level only receiving estimates.
The Tanzanian Triangulation Project was developed
to enhance understanding of the HIV epidemic at
sub-national levels and to build capacity among local
providers to promote a culture of data use and encourage
evidence-based decision-making. In mainland Tanzania,
the activity was implemented by a triangulation team

consisting of the University of California, San Francisco
(UCSF), the Tanzanian Commission for AIDS (TACAIDS),
and the National AIDS Control Programme, and in
Zanzibar, by UCSF and the Zanzibar Integrated HIV,
Tuberculosis and Leprosy Programme (ZIHTLP). This
paper outlines the process of conducting regional HIV tri-
angulation workshops over eight years and the successes
and challenges encountered.

METHODS

The triangulation project can be broken down into
three overarching steps: (I) plan triangulation, (II)
conduct triangulation, (III) and communicate the results.

I. Plan triangulation

Regions were selected to include: regions of high
and low HIV prevalence according to the most recent
population-based HIV/AIDS indicator survey (THMIS
2011-12) and TACAIDS’ ten priority regions above the
national HIV prevalence of 5.1% (THMIS 2011-12).

Workshop participants included professionals work-
ing in all HIV/AIDS program areas (e.g., prevention of
mother-to-child transmission [PMTCT], HIV testing ser-
vices, and HIV care and treatment), Regional and District
AIDS Control Coordinators, and implementing partners
in that region, as well as Council HIV/AIDS Coordinators
and other TACAIDS representatives (and for Zanzibar,
ZIHTLP staff). The average workshop size was 20 partici-
pants, although it grew to 25 by the final year to incorpo-
rate providers from all districts and program areas.

Before each workshop, facilitators conducted a brief
literature search to ascertain whether special studies or
surveillance activities had been conducted in that region.
District-level monitoring data from all HIV/AIDS-related

East African Journal of Applied Health Monitoring and EvaluationCase Study

In 2009, an overarching protocol for triangulation and
data synthesis was developed by UCSF and approved by
the National Institute for Medical Research in Tanzania
and UCSF’s Committee on Human Research, and was
given non-research determination by U.S. Centers for Dis-
ease Control’s (CDC) Associate Director of Science. The
first triangulation activities took place from 2009 to 2011
and covered Mbeya and Iringa regions. All subsequent
workshops were conducted between 2013 and 2016. The
process was streamlined for each successive workshop
with experience and lessons learned from past completed
workshops. Preparations depended on the needs and
capacity of the region. For earlier regions (Iringa and
Mbeya [2009 to 2011] and Lindi, Kilimanjaro, Arusha,
Mara and Shinyanga [2013]), stakeholders’ meetings were
held to identify questions for investigation that were ac-
tionable, answerable, and appropriate. The investigation
questions developed in these initial stakeholder meetings
were similar across all regions and continued to be used
in subsequent workshops.

http://eajahme.com/



11

II. Conduct triangulation

The five-day workshops began with two days of hands-
on capacity-building activities. These included working
with the MS Excel pivot table tool to learn how to orga-
nize and manipulate data, to analyze data, and to detect
trends and patterns. Basic Excel skills (including sorting
and filtering data and using formulas) were incorporated
to support participants who possessed limited Excel or
computer experience, and exercises with dummy data
were utilized to afford participants hands-on experience.
Additionally, an introduction to triangulation and data
synthesis was presented, and participants were taught
about interpreting findings and effectively presenting
them through the use of visual displays. The introduc-
tion included training on creating tables and charts in
Excel and maps (previously using EpiInfo mapping mod-
ule, most recently using QGIS 2.6.1, an open access more
user-friendly software). DHIS2 was also incorporated to
familiarize or refresh participants on how to access rou-
tine reports and display data visually with pivot tables
and charts. Lessons also included the components of data
quality and underscored the importance of having high-
quality data for making strategic decisions.

For the remaining three days, participants were divided
into four groups of 5-10 people according to program area
to work on answering the investigation questions. Fa-
cilitators were present for support, but the group work
was participatory, carried out by the regional-, district-
and facility-level professionals, utilizing skills taught dur-
ing the capacity-building activities of days one and two.
The group work included detecting trends in the epi-
demic, determining coverage of HIV/AIDS services, and
identifying challenges and proposing recommendations
to address them. Routine monitoring data from health
management information systems were arrayed alongside
population-based survey and surveillance study data to
get a complete picture of the epidemic and service provi-
sion in the region.

Early analyses typically generated more questions and
often resulted in participants tracking down additional

data to answer those questions. As new data sources were
identified and analyzed, hypotheses were refined. The
groups reconvened to share new data sources, present
findings, and harmonize recommendations. Communi-
cation between groups throughout the process ensured
cross-pollination of the analysis and discussion.

After the close of the workshop, UCSF, TACAIDS, and
National AIDS Control Programme facilitators compiled
all group work into a regional triangulation report and
shared a complete draft with participants for their input
via email. The feedback was incorporated and the reports
submitted to the U.S. CDC in Tanzania for review and
approval to disseminate.

Participants completed an evaluation of the activity
at the close of the workshop, and for 2013 and 2014
workshops, a capacity-building assessment was adminis-
tered pre- and post-workshop (post-workshop by email)
that aimed to determine the relevance and utility of the
workshop once participants had returned to their posts.

III.

The final triangulation reports were distributed either
through TACAIDS to the Regional Coordinator for
TACAIDS or directly to the Regional AIDS Control
Coordinator by email to be circulated to the participants
and other stakeholders in the region.

RESULTS

From 2009 to 2016, the triangulation team conducted
21 workshops covering 24 regions of Tanzania (Figure
1). The workshops included 19 out of 25 regions from
mainland Tanzania (Mbeya, Iringa, Lindi, Kilimanjaro,
Arusha, Mara, Shinyanga, Ruvuma, Manyara, Kigoma,
Katavi, Tabora, Rukwa, Njombe, Pwani, Dar es Salaam,
Tanga, Kagera, and Mwanza) and all five regions of
Zanzibar (Mjini Magharibi, Kusini Unguja, Kaskazini
Unguja, Kusini Pemba, and Kaskazini Pemba). Iringa and
Mbeya regions, which were covered during the first set of
triangulation activities from 2009 to 2011, were updated
with repeat workshops in subsequent years. Zanzibar
was an exception, with one workshop for all five regions
of the archipelago.

Case Study East African Journal of Applied Health Monitoring and Evaluation

programs, along with data from national population-
based surveys (including THMIS, Demographic and
Health Survey, and Population and Housing Census),
and special studies (e.g., Surveillance of HIV and Syphilis
among ANC Attendees) were organized and compiled
into an Excel workbook. The facilitators would examine
the data, determine what gaps and data quality issues
existed, and ask follow-up questions of regional and
district authorities when needed. Planning visits were
conducted with regions when necessary to fill in data
gaps and resolve data quality issues. Flash drives were
prepared with the complete set of data and reference
materials and were distributed to participants at the
workshops. All data sources used were publicly available
data or programmatic data with no unique identifiers.

follow-up debriefing visits at the close of each workshop
to the Regional Administrative Secretary, the second in
command at the regional level, as well as senior regional
authorities who are responsible for resource allocation and
funding within the region. The triangulation team pre-
sented an executive summary of the findings and recom-
mendations for action. Through these presentations, the
triangulation team oriented authorities on the current HIV
situation in their region with evidence of performance and
gaps in the services provided to their constituents.

Communicate results

In 2014, the triangulation team started incorporating
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12

During the workshops

The investigation questions to be answered during the
workshops were narrowed to three main questions: (1)
What are the current trends in HIV and what is the di-
rection of the epidemic in this region?; (2) What are the
current prevention efforts in this region?; and (3) What are
the patterns of HIV service utilization in this region?. Rou-
tine monitoring data used for the analysis included data
from the following programs: HIV care and treatment,
PMTCT and HIV-exposed infants, HIV testing services,
home-based care, and, where available, voluntary medical
male circumcision, tuberculosis/HIV care, gender-based
violence, cervical cancer screening, and condom distribu-
tion.

Reports were successfully completed in all regions (ex-
cept Zanzibar, where a single report was developed for
all five regions). Results varied by region, but workshops
helped participants to identify programmatic challenges
within their regions and districts, with support from their

own data, and to develop recommendations to address 
the symptoms and causes of those challenges. Examples 
of the decisions borne out of the workshops included 
revising the voluntary medical male circumcision strat-
egy to be more acceptable to older men, providing regu-
lar supportive supervision on forecasting and requesting 
of HIV commodities to prevent stock-outs (usually HIV 
test reagents), and expanding mobile services to provide 
greater access for hard-to-reach populations. Participants 
also wrote recommendations that were not programmatic 
in nature, such as: increasing the number of sites for ANC 
sentinel surveillance after the division of regions resulted 
in fewer sites, and conducting integrated bio-behavioral 
surveillance studies to improve knowledge of key popula-
tions at risk, including commercial sex workers, men who 
have sex with men, and people who inject drugs.

Every region had considerable data quality challenges.
These challenges included inconsistent interpretations of
indicator definitions across providers and districts (e.g.,

* Iringa and Mbeya were covered by workshops in 2009-2011, and repeated in subsequent workshops in 2015 and 2016, respectively.
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whether couples tested at ANC were a subset of 
partners tested), varying data aggregation practices (e.g., 
the loss of disaggregated data, such as HIV testing modal-
ity, as data were reported to higher levels, or whether 
men tested for HIV through voluntary medical male 
circumcision should be counted as provider-initiated 
counseling and testing), and wildly discrepant values 
for service coverage depending on which data source 
was used (e.g., treatment initiation for HIV-infected 
pregnant women under the Option B+ approach). In 
some cases, values varied up to 136% within a single 
district when comparing data accessed via DHIS2 to 
reports sent up the channels from facility to district to 
the Regional AIDS Control Coordinator, to data collected 
by U.S. government implementing partners. The reco-
mmendations drawn up by the participants during the 
workshops consistently included improving data 
quality and fostering a system of data use and feedback 
at all levels within the region.

Capacity building
Participants reported that the mode of facilitation and

participatory nature of the workshops allowed them to de-
velop skills, including data analysis, data interpretation,
visual representation, and report creation, that are rele-
vant to their work. Participants were enthusiastic about
these new skills, and many expressed confidence that they
would be able to continue using them to be more efficient
and effective in their jobs.

In a follow-up capacity-building assessment question-
naire, 83% of participants said they learned new Excel
skills (only 42% of respondents knew how to use Excel
before the training). Of those, 93% learned how to use
pivot tables and 80% learned how to make charts and
visual displays. In addition, 86% of respondents who said
they acquired new Excel skills reported using these skills
after the workshop. Examples of how they used these
new Excel skills included: making tables and graphs for
presentations to district and regional stakeholders; using
tables and pivot tables to determine the trends of clients
in care and receiving antiretroviral therapy; calculating
frequencies and proportions; compiling monthly and
quarterly reports; presenting trends on data related to
HIV activities to stakeholders; and preparing the district
budget for donors.

Use of the reports
The regional triangulation reports that came out of the

workshops were developed by the workshop participants
who are district and regional experts, primarily for their
use within the regions. Reports were distributed to all
regions after being cleared by the U.S. CDC and dissemi-
nation activities varied by region.

There was overwhelming success in collaborating with
authorities and garnering ownership of the triangulation
process and reports. In a follow-up capacity-building as-
sessment questionnaire, 66% of respondents reported that

they used their regional triangulation reports to inform
planning and decision-making. Participants used the re-
ports in varying capacities, including to order test kits
and antiretrovirals on time (including nevirapine for HIV-
exposed infants); to present during data-sharing meetings;
to estimate the number of clients in need of antiretroviral
therapy; to develop Regional HIV/AIDS Strategic Plans;
to inform the Comprehensive Council Health Plan; to
show variation in the magnitude of HIV across districts;
and to plan increases in the number of HIV testing sites.

In addition, some Regional Coordinators for TACAIDS
reported that regional authorities were using the executive
summaries from their triangulation reports as a source
of information when conducting meetings and in devel-
oping regional health reports. Regional Coordinators for
TACAIDS also reported using the triangulation reports
to advise local government authorities on how to allocate
funds in their annual budgets. Furthermore, implement-
ing partners working in the regions (e.g., Tanzania Health
Promotion Support) requested copies of the triangulation
reports for their own use.

With leadership from TACAIDS, the development of
regional strategic plans started nationwide in 2014. Some
regions used their triangulation reports as part of their
regional strategic plan, including regions that underwent
workshops in 2013. TACAIDS senior management noted
that strategic plans that integrated triangulation reports
were of much higher quality than plans submitted by
regions where triangulation workshops had not yet been
conducted.

DISCUSSION

The Tanzanian Triangulation Project demonstrated that
using the data generated by routine program monitor-
ing to make evidence-based decisions is critical to a well-
functioning public health sector. Stakeholders are using
the reports and visual displays generated during the work-
shops to make evidence-based decisions and to advocate
for changes. All of this promotes a culture of data use
and will result in higher-quality data with which to make
decisions.

The challenge of missing data required for analyses was
a universal experience across all workshops. Data gaps
commonly resulted from incomplete reports, data that
were inconsistent with other sources, or newly-appointed
professionals not having access to historical data. Extra
efforts were often required during the workshops to track
down missing data, including traveling to or calling multi-
ple sites or individuals and receiving data over the phone
or via SMS. In addition, national data collection tools did
not include data disaggregated by key populations, and
surveillance studies had only been conducted in a limited
number of regions. In many cases, the regional triangula-
tion reports recommended conducting studies designed to
understand the prevalence of HIV and risk factors among
key populations in the regions.
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Ensuring participation from key professionals serving
in specific positions (particularly regional HIV coordina-
tors) was an unanticipated challenge. Invitees often sent
representatives or colleagues to take their places at the
workshops. Last-minute competing priorities occasion-
ally meant that key personnel were not present during
crucial sessions of the workshops. Not having key per-
sonnel present compromised access to important data
and the overall knowledge base at the workshop, such
as knowledge of historical data and programs. While the
triangulation team tried to ensure, during the preparation
stage, that key personnel would be available to attend the
workshops, this did not always happen.

Some workshop participants possessed limited com-
puter skills, which was challenging as other participants
were more competent with computers and Excel. In 2015
we expanded the capacity-building portion of the work-
shop to focus on introductory Excel skills, which helped
to reduce this barrier. Furthermore, despite many par-
ticipants having access to DHIS2, many did not know
their logins or passwords or did not have them accessi-
ble, revealing that they were not being used. Reliable
internet access was also a problem. As Tanzania migrates
to an electronic health information system, ensuring that
providers have regular access to DHIS2 (including inter-
net connectivity, access, and IT equipment) is increasingly
critical for routine data use. Users of the electronic system
will need resources to manage these challenges at local
levels.

The triangulation workshops imparted new skills,
which likely increased participants’ efficiency and effec-
tiveness in the workplace. For many participants, these
workshops were the first time they were able to see their
data displayed, and they found it very powerful to have
their experiences in the field validated with visual dis-
plays. Participants occasionally denied the data they saw
in the visual displays, asserting they did not reflect reality,
which underlined the importance of health professionals
using and analyzing the data they are collecting. For exam-
ple, in one instance, data on PMTCT coverage differed by
over 50% from what the district PMTCT leaders expected,
highlighting major data quality issues in the region that
made assessing program performance impossible. Under-
standing the value of collecting, reporting, and using data
is a necessary step towards investing time and effort into
ensuring data is of high quality. The idea “that data qual-
ity and data use are interrelated” has been identified in
many activities and contexts (Ndabarora, 2014), including
Tanzania (Braa, Heywood, & Sahay, 2012).

Health information debrief visits with the Regional
Administrative Secretaries at the close of the workshops
occasionally resulted in the immediate implementation
of recommendations. However, a system for tracking the
status of recommendations to ensure their implementa-
tion was not developed and it is unknown to what extent
recommendations have been executed. Delays in the tri-
angulation report clearance process may have contributed

to delays in implementation of recommendations as well
as dissemination of the reports.

Evaluating the triangulation activity was difficult.
An online assessment was administered to participants
through their email addresses six months after the
completion of two rounds of regions. However, the
response rate was low (37%) due to lack of resources for
participants, such as computers and internet connectivity,
as well as people leaving or being transferred out of their
positions. Nevertheless, the feedback received through
the assessments was overwhelmingly positive.

Limitations
The triangulation method has a number of docu-

mented limitations including ecological fallacy (drawing
conclusions about individuals based on group-level
data) and reproducibility of results (whether different
investigators would arrive at the same conclusions)
(Rutherford, et al., 2010). Although this project sought
to identify the most plausible interpretations of the data
viewed as a whole, alternative interpretations are possible,
uncertainties remain and data quality issues of varying
degrees contribute to these uncertainties. Nevertheless,
the triangulation activity was part of an ongoing process
to instill a culture of data use for evidence-based decisions
in HIV programming in Tanzania.

CONCLUSION

The triangulation workshops have built on existing
efforts in Tanzania to promote a culture and facilitating
environment for data use to inform strategic planning
and decision-making, even in contexts where exhaustive
data are unavailable. Overall the activity was a success in
developing the capacity for analyzing, interpreting, and
communicating data and in promoting a culture of data
use. While we saw an increase in capacity among those
attending the workshops, there is a need to continue
improving access to data and bolstering capacity for
using data nationally and sub-nationally.
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BACKGROUND
Uganda was one of the first countries in sub-Saharan Africa to implement Option B+ as its national strategy for
prevention-of-mother-to-child transmission (PMTCT) of HIV, doing so in 2013. We report on two evaluations
designed to assess the capacity of the health care system to implement Option B+, and to obtain preliminary
information on the maternal-to-child-transmission rate of HIV.

RESULTS
Less than 50% of HCIIIs performed routine diagnostics, including syphilis, hemoglobin, and urinalysis testing,
required at all ante-natal clinics; almost all facilities performed a baseline CD4 cell count, but only 44.5% of
HCIIIs and 60.2% of HCIVs performed follow-up testing. The proportion of facilities monitoring antiretroviral
therapy (ART) (47.2-69.4%) and clinic adherence (50.0-67.3%) was low. Many facilities (20.4-45.8%) reported
stock-outs of ART and HIV test kits in the prior month. At 18 months, 53.7% of HIV-exposed infants were lost
to follow-up (LTFU). Among those retained, 6.5% were HIV infected.

CONCLUSION
Significant shortcomings in service provision and high LTFU of HIV-exposed infants are barriers to Uganda’s
ability to implement Option B+ successfully.

INTRODUCTION

For almost two decades, the elimination of new HIV
infections among children has been of paramount concern
to the global HIV community (World Health Organization
[WHO], 2010). New drug regimens and more comprehen-
sive treatment guidelines for the prevention of mother-

to-child transmission (PMTCT) of HIV have helped miti-
gate pediatric infection rates, especially in high-burden,
low-resource settings (WHO, 2012; Joint United Nations
Programme on HIV/AIDS [UNAIDS], 2013). In 2012,
the WHO updated their recommendations for reducing
vertical transmission, which accounts for the majority of
pediatric infections (WHO, 2012). WHO’s recommenda-
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METHODS
We performed: 1) a cross-sectional assessment in 2014 of 505 health care facilities (49 district hospitals, 83
Health Center [HC] IVs, and 373 HCIIIs) in 62 of Uganda’s 112 districts to evaluate whether services and com-
modities required for Option B+ were being provided; and 2) a retrospective record review of 283 HIV-exposed
infants enrolled in post-natal care in 2013 in the Central Region to evaluate infant outcomes at 18-months of age.

Service capacity and infant outcomes
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tion, referred to as Option B+, requires that all pregnant
and breastfeeding HIV-sero-positive women be initiated
on lifelong antiretroviral therapy (ART) regardless of their
immunologic or clinical status.

Uganda was among the first countries in sub-Saharan 
Africa to incorporate Option B+ into its national PMTCT 
strategy, doing so in 2013 (Uganda Ministry of Health 
[MoH], 2013). With one of the world’s highest birth rates 
and a disproportionately high HIV prevalence among 
women, Uganda required a robust and multi-pronged 
PMTCT strategy to stem the tide of new pediatric in-
fections (Uganda Bureau of Statistics [UBOS] and ICF 
International, 2012). Appropriate uptake of Option B+ 
among breastfeeding mothers can reduce maternal-to-
child-transmission (MTCT) to less than 5% and to as low 
as 2% among those infants who do not breastfeed (WHO, 
2010). Widespread roll-out of PMTCT has additional ben-
efits, such as improving mothers’ overall health, reducing 
HIV transmission in future pregnancies, and decreasing 
transmission in sero-discordant couples (WHO, 2012; UN-
AIDS, 2011).

In adopting Option B+, the Uganda MoH revised its
national clinical guidelines. Pregnant and breastfeeding
women with HIV, in addition to initiating a lifelong course
of ART, are to receive baseline hemoglobin, urinalysis,
and syphilis tests, as well as a CD4 cell count repeated
every six months (Uganda MoH, 2011b; Uganda MoH,
2012; Uganda MoH, 2013). HIV-exposed infants are to
receive six weeks of prophylaxis with daily nevirapine
and a test for the presence of viral DNA, also known as a
polymerase chain reaction (PCR) test, at six weeks of age.
Exposed infants with a negative first PCR test are to be re-
tested after the cessation of breastfeeding. At 18 months,
all exposed infants are to undergo a rapid antibody test.
Finally, the updated guidelines mandate that health care
workers regularly monitor medication adherence and re-
tention to clinic appointments among both mothers and
infants (Uganda MoH, 2013).The success of Option B+
in reducing pediatric infections hinges on the Ugandan
health system’s capacity to implement these guidelines.

The MoH, the Makerere School of Public Health, Kam-
pala, the University of California, San Francisco, and other
implementing partners supporting Option B+ conducted
two surveys to assess the ability to provide health services
for PMTCT and to obtain initial information on the
success of the Option B+ program. The first, conducted
in 2014, was an evaluation of service capacity of health
facilities in Uganda; the second was a retrospective
record review of HIV-exposed infants born during 2013 to
determine retention and obtain preliminary information
on the MTCT of HIV. Together they provide a picture
of the implementation and effectiveness of the program
shortly after initial roll-out.

METHODS

Survey of health facility capacity to provide Option B+
services

We performed a cross-sectional assessment of 505
health care facilities in 62 of the 112 districts of Uganda;
these districts were located in 9 of the 10 health regions
of the country. The survey took place between April and
July 2014 and was part of an initial plan by the MoH to
perform periodic assessments of all health facilities pro-
viding Option B+. Sites were selected in districts where
Option B+ was first implemented, since the national pro-
gram was expanded in a phased manner. Site selection
was also designed to obtain a fairly representative sample
of the range of facilities providing PMTCT services. Fa-
cilities that were evaluated included 373 (74%) HCIIIs, 83
(16%) HCIVs, and 49 (10%) district hospitals. HCIIIs and
HCIVs are lower level health facilities in comparison to
district hospitals. HCIIs, the lowest level of facility, usu-
ally staffed by nursing assistants, do not provide PMTCT
services, and therefore were not surveyed.

The MoH PMTCT Program developed the assessment
tool, which was a checklist of the availability and imple-
mentation of services recommended to be provided when
initiating and following women on Option B+. At each
site, the assessment team interviewed health care workers
in charge of ante-natal care, the laboratory, and supply
stores. The checklist was comprised of 24 items that
asked about: 1) the availability of laboratory diagnostic
services (CD4 cell count testing or referral of specimens,
and syphilis testing, urinalysis, and hemoglobin levels
for pregnant women), 2) whether health facilities were
conducting retention and adherence monitoring, 3) the
availability of family support groups, and 4) stock-outs
of ART and HIV test kits in the month prior to the
assessment.

Evaluation of retention of HIV-exposed infants and
maternal-to child-transmission of HIV

The MoH selected two districts in the Central Region of
the country to obtain preliminary information on the effec-
tiveness of the Option B+ strategy, which was first rolled
out in this area. The two districts were selected because
they were among the very first to implement Option B+.
Within each district, the five facilities with the greatest
number of HIV-infected pregnant women in care were
identified. This included one regional referral hospital,
three district hospitals, two HCIVs, and four HCIIIs. De-
identified data from all 283 HIV-exposed infants who had
been enrolled in post-natal care at these sites from April
through June 2013 were abstracted from clinic registers
onto standardized forms. Data abstraction took place in
late 2014.

Data from both surveys were entered onto Excel
spreadsheets and analyzed using SPSS (version 10).
Frequencies were calculated, stratified by level of health
facility. As both the health facility survey and retro-
spective record review were routine MoH activities for
the purposes of programmatic monitoring, and neither
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Table 1: Availability of services required for provision of Option B+ at 505 public health facilities, Uganda, 2014

Category Service
HCIIIs HCIVs Hospitals 

CD4 cell count, baseline 313 (83.9%) 83 (100%) 49 (100%)

CD4, every 6 months 166 (44.5%) 50 (60.2%) 35 (71.4%)

Syphilis testing 86 (23.1%) 31 (37.3%) 26 (53.1%)

Urinalysis 116 (31.1%) 39 (46.9%) 25 (51.0%)

Hemoglobin level 123 (33.0%) 83 (100%) 49 (100%)

Patient Monitoring

ART adherence monitoring, mothers 176 (47.2%) 54 (65.1%) 34 (69.4%)

Retention monitoring, mothers & infants 185 (50.0%) 47 (56.6%) 33 (67.3%)

Family support groups 341 (91.4%) 77 (92.8%) 20 (40.8%)

Service Availability
ART stock-out in prior month 76 (20.4%) 18 (21.7%) 11 (22.4%)

HIV test kit stock-out in prior month 171 (45.8%) 34 (41.0%) 12 (24.5%)

Table 2: 18-month outcomes of HIV-exposed infants enrolled in care; Central Region, Uganda, 2013-2014

Status at 18 months

Health Facility
Enrolled  

Birth

LTFU Dead Retained HIV infected

n (%) n (%) n (%)

HIV uninfected 

n (%) n (%)

RRH 97 51 (52.5%) 3 (3.0%) 43 (44.3%) 41/43 (95.3%) 3/43 (4.7%) 

DH 101 42 (41.6%) 4 (3.9%) 55 (54.5%) 52/55(94.5%) 3/55 (5.5%)

HCIV 40 31 (77.5%) 0 (0%) 9 (22.5%) 8/9 (88.9%) 1/9 (11.1%)

HCIII 45 28 (62.2%) 0 (0%) 17 (37.8%) 15/17 (88.2%) 2/17 (11.8%)

All 283 152 (53.7%) 7 (2.5%) 124 (43.8%) 116/124(93.5%) 8/124 (6.5%)

RESULTS

Health facility survey

varied by level of health facility: 67.3-69.4% of hospitals 
conducted this type of monitoring, compared to about 
50% of HCIIIs. Family support groups were available in 
almost all HCIIIs (91.4%), but much less so at higher-level 
facilities. Recent stock-outs of ART occurred across all 
health facilities (20.4-22.4%); nearly half (45.8%) of 
HCIIIs, 41.0% of HCIVs, and 24.5% of district hospitals 
experienced a stock-out of HIV test kits in the previous 
month.

Retrospective record review

n (%)
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at 

1 Health Center

1 Lost to follow up ; 2 Regional Referral Hospital ; 3 District Hospital ; 4 Health Center

1

2

3

4

Diagnostic Testing of 
HIV-infected Mothers

1

We categorized health facility services into those that 
related to diagnostic testing, patient monitoring, and drug 
and test kit availability (Table 1). All district hospitals 
and HCIVs and 83.9% of HCIIIs performed baseline CD4 
testing. However, repeat six-month CD4 cell counts were 
being performed much less frequently, particularly at 
HCIIIs (44.5%). Standard evaluations of pregnant women, 
including syphilis testing and urinalysis, were only 
performed in half or less of all facilities. All HCIVs and 
district hospitals evaluated hemoglobin levels, in contrast 
to HCIIIs, in which only 33% performed them. ART 
adherence monitoring and tracking of client retention 

n (%)n (%)

Among the 283 HIV-exposed infants whose records
were evaluated, only 124 (43.8%) were still being seen in
care at 18 months of age; 152 (53.7%) were lost-to-follow-
up (LTFU), and 7 (2.5%) were recorded as having died
(Table 2). The LTFU was highest among infants seen
at HCIVs (77.5%) followed by those at HCIIIs (62.2%).
Even at the regional hospital, over half (52.5%) of the
HIV-exposed infants were LTFU by 18 months. At 18
months of age, 93.5% of infants in care were listed as

one included collection of personal identifiers, the local
human subject ethical review board considered the
protocols to be exempt from review.
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being HIV-uninfected, and this did not vary by type of
health facility. Seven of the eight HIV-infected children
had been started on ART (data not shown).

DISCUSSION

Integrating Option B+ into the national PMTCT strat-
egy has been a critical step in advancing Uganda’s commit-
ment to reduce pediatric HIV infections. However, results
from two MoH-commissioned assessments revealed seri-
ous shortcomings in operationalizing the national guide-
lines. We surveyed nearly a third of all the 1600+ facilities
accredited to provide updated PMTCT services in the
country and identified significant gaps in basic diagnostic
testing, routine patient monitoring, and the availability of
HIV tests kits and antiretroviral drugs.

Although initiation of women on Option B+ does not
require a CD4 cell count to be obtained, and Uganda is
working to implement routine viral load testing more
widely, immunological monitoring remains the primary
method by which adherence and the effectiveness of ART
are evaluated. Results of the capacity survey were un-
able to determine whether the failure of many facilities
to perform follow-up CD4 testing was due to a lack of
awareness of its importance or to limited resources, such
as funds to pay for sample transport to the Central Public
Health Laboratory. In addition, the failure to perform
simple tests, such as urinalysis and hemoglobin levels
during ANC visits, increases the risk of poor pregnancy
outcomes and jeopardizes the health of the mother and
the infant (Allen, 2000; Schneeberger, Gerlings, Middleton,
& Crowther, 2015). These tests are inexpensive and easy
to perform. Refresher training with review of guidelines
for ante-natal care and PMTCT, as well as ongoing super-
vision of health care workers and facilities, all need to
occur.

Stock-outs of HIV test kits occurred across all levels of
health facilities, and ART medications were also not avail-
able regularly. Stock-outs of either commodity hinder
prompt initiation of women on Option B+. The lack of a
regular supply of ART can contribute to the development
of drug resistance if women are not taking their medi-
cation regularly (Gardner et al., 2008). Stock-outs may
also result in poor patient retention if patients lose inter-
est in returning to clinics that don’t have drugs (Gourlay,
Birdthistle, Mburu, Iorpenda, & Wringe, 2013).

Family support groups are part of the national guide-
lines, because such community-based groups are use-
ful in encouraging women to initiate Option B+ and to
be retained in care (Lifson et al., 2015; Lubega et al.,
2015; Poudel, Buchanan, Amiya, & Poudel-Tandukar,
2015). They help women overcome feelings of stigma
and discrimination and remind them of the steps that
HIV-infected pregnant and breastfeeding women need to
take to protect their infants. In our assessment of health
facility capacity, we found that at almost all lower-level
health facilities, family support groups were available

and functional, but less than half of district hospitals had
them. This may be because lower-level health facilities
are more closely connected to the communities they serve.
Family support groups, as well as village health workers,
are vital for community engagement and client follow-up.
However, many barriers to effectiveness of village health
workers in Uganda exist, including poor incentives, low
salaries, and out-of-pocket transportation costs for them-
selves and their clients.

In our study of HIV-exposed infants, significant LTFU
occurred; only half of all infants brought into care were
still being seen at 18 months, the recommended age for
cessation of breastfeeding. We didn’t collect data on HIV-
infected mothers. It is possible that mothers were still
being seen, but were not bringing their infants in for care;
they may not have understood that if an HIV-exposed
child has a negative PCR test result in the first few months,
he/she may still become infected through breastfeeding.
Overall, the combination of health system failure and high
attrition can have a negative impact on the effectiveness
of the new policy guidelines.

Other studies and reports have described breakdowns
in the provision of ART, treatment adherence, and pa-
tient retention throughout sub-Saharan Africa, including
Uganda (Mbonye, Hansen, Wamono, & Magnussen, 2010;
Phillips et al., 2014; Tuller et al., 2010; Weiser et al., 2003).
The causes are multi-factorial and include supply-chain
mismanagement; insufficient training of health care work-
ers about treatment protocols; patients’ fear and experi-
ence of stigma and discrimination from family, commu-
nity, and health care workers; patients’ inability to pay
transport costs to health facilities; and poor tracking and
management of patients throughout the continuum of
HIV care and treatment (Clouse et al., 2013; Kalembo &
Zgambo, 2012; Nuwagaba-Biribonwoha, Mayon-White,
Okong, & Carpenter, 2007). Exploration of factors driving
the observed LTFU and PMTCT service gaps in Uganda
require further inquiry.

The record review found a MTCT HIV transmission
rate of 6.5%, which is higher than the national and global
goal for Option B+, which is 5% or below. However, we do
not know whether this rate is an under-or over-estimation
due to the high rate of LTFU. It is possible that this calcu-
lation excludes lower-risk infants if those with an initial
negative PCR test were likely to return for further follow-
up.

These assessments had several limitations. The data
tools were limited in scope; reasons for lack of services at
health facilities were not explored, and we were unable
to collect any information on possible reasons for high
LTFU. Only data at 18 months were collected on infants.
It is possible that a much larger proportion of children
had an initial PCR test that was negative, and therefore
did not return for a final test. In addition, we collected in-
formation only on those infants who had an initial health
facility record, thereby excluding those who may not have
returned for even an initial check-up and/or who had
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been delivered at home, further reducing the reliability of
the HIV MTCT estimates. It is also possible that mothers
and infants transferred their care to other facilities. Since
a mechanism to track patients between facilities does not
currently exist, we don’t know whether mother- infant
pairs were being seen elsewhere. Finally, ascertainment
of death is incomplete in Uganda. Knowledge of whether
an infant dies depends on whether health care workers
attempt to trace women who don’t return for care, and
such active tracing does not happen regularly. In other
instances, family members coming to the clinic may in-
form the facility of a death. Therefore, our report of the
proportion of infants who died may be an underestimate.

Following the analysis of the health facility survey data,
a PMTCT stakeholders meeting was convened, which in-
cluded district medical officers and representatives from
the mostly non-governmental organizations involved in
Option B+ implementation, to discuss the implication of
the results for the success of the program. The data pre-
sented on the high LTFU of infants motivated the MoH
to require that post-natal appointments be combined for
both mothers and infants to reduce the number of follow-
up visits required of mothers. However, a formal re-
evaluation of the extent to which this improved retention
has not been done. A more extensive evaluation of the
MTCT rate was later undertaken by performing a compre-
hensive record review of a representative sample of health
facilities throughout the Central Region in 2014. This eval-
uation found an MTCT rate of less than 5%, although
infant retention at 18 months was still only about 50%. It
is unknown whether any specific actions have been taken
to address the gaps in services for basic ante-natal care
and to ensure monitoring of response and adherence to
ART. The MoH should be encouraged and supported to
routinely perform such surveys and evaluations, as well
as to implement solutions to address deficiencies.

The results of the assessments reported here reinforce
the necessity of closely monitoring the early stages of
Option B+ roll-out to ensure that facilities have the
capacity to implement the program. For countries
like Uganda, with a strong commitment to addressing
pediatric infections, investing in robust monitoring and
evaluation systems alongside the adoption of more
stringent treatment recommendations are instrumental.
As PMTCT treatment guidelines continue to evolve and
the global HIV community looks beyond Option B+, these
monitoring and evaluation systems will ensure greater
confidence that Uganda and other countries are making
real progress towards achieving an HIV-free generation.
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Provider-initiated testing and counselling reaches 
persons who may not otherwise test for HIV in 
Zanzibar, 2010-2011

INTRODUCTION
In 2007 Zanzibar included provider-initiated testing and counselling (PITC) in their HIV testing and
counselling programme to diagnose new infections earlier and to increase access to persons who would not
otherwise get tested. Our objective was to assess the uptake of PITC and the proportion of HIV-positive tests
through PITC in Zanzibar.

METHODS
Our team examined 2010-2011 programmatic data to assess how many people were tested through PITC
compared to other testing approaches. We also compared the rates of HIV positivity through PITC and
non-PITC programmes to assess the relative yield of case detection.

RESULTS
From 2010 to 2011, 6.1% of tests were recorded as PITC. PITC served relatively more females (7.6%), persons
aged under 15 (24.8%) and over 35 (9.1%), and widowed (12.2%) and married (8.4%) persons, and reached
relatively more persons on Pemba Island (12.2%) compared to Unguja Island (5.0%). The rate of HIV
seropositivity for PITC testers was 4.1%, nearly twice the rate of non-PITC testers (2.1%, p-value<0.05). The
percentage of HIV-positive tests was significantly higher for PITC compared to non-PITC for all categories of
testers except clients aged 15 to 24 years compared to other age groups (1.5% vs. 1.0%, p=0.224) and clients
who were widowed compared to other marital statuses (4.9% vs. 5.8%, p=0.106).

CONCLUSION
Despite challenges, PITC reaches persons who may not otherwise test for HIV. PITC may remove barriers to
HIV testing for some populations and therefore result in earlier diagnosis of HIV.

INTRODUCTION

The HIV epidemic in Zanzibar has often been charac-
terised as a concentrated epidemic, though more recent
evidence suggests it may be a mixed epidemic with a
high burden in key populations at risk (Zanzibar Inte-
grated HIV, Tuberculosis and Leprosy Programme, 2014).
The 2011-2012 Tanzania HIV/AIDS and Malaria Indicator
Survey estimated HIV prevalence to be 1.0% in Zanz-
ibar among those aged 15-49 years (Tanzania Commis-
sion for AIDS, Zanzibar AIDS Commission, National Bu-

Zanzibar AIDS Control Programme 
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reau of Statistics, Office of the Chief Government Statis-
tician, & ICF International, 2013). An integrated bio-
behavioural survey (IBBS) among key populations in 2007
found 16.0%, 10.8%, and 12.3% HIV prevalence for people
who inject drugs (PWID), commercial sex workers (CSW),
and men who have sex with men (MSM), respectively
(Zanzibar AIDS Control Programme, 2007). While the
overall prevalence of 1.0% is lower than mainland Tanza-
nia (5.3%), pockets of high transmission among groups
at risk make continued efforts to identify and initiate in-
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fected individuals onto treatment critically important.
Knowledge of HIV serostatus is critical for prevention

of HIV transmission. HIV testing and counselling (HTC)
is an evidence-based intervention to increase serostatus
awareness, decrease high–risk behaviour, and decrease
transmission. Most importantly, it serves as the entry
point into care and treatment programmes. HTC must be
accessible to all people in settings with a generalised HIV
epidemic, but in settings with a concentrated epidemic,
HTC must be accessible to those with high-risk behaviours
who are more likely to test HIV positive (Bock et al., 2008).

While voluntary counselling and testing (VCT) remains
an effective way for people to learn their HIV status, it
has the potential to miss people who are either unaware
of VCT services or unable or unwilling to seek out an
HIV test voluntarily (Koo, Begier, Henn, Sepkowitz, &
Kellerman, 2006). With limited resources for HIV preven-
tion globally, recent evidence promotes provider-initated
testing and counselling (PITC) as an additional means
of capturing previously undiagnosed HIV infections as
well as increasing access to persons who would not test
otherwise (Bock et al., 2008; Koo et al., 2006); Steen et al.,
2007; Wall et al., 2012).

Zanzibar has been implementing HTC services since
1988. In an effort to find cost efficiencies, maximize the
yield of the HTC programme, and diagnose HIV infec-
tions early, the Ministry of Health in Zanzibar through
the Zanzibar AIDS Control Programme introduced PITC
services in 2007 as another HTC approach. This initiative
aimed to increase access to persons who would not oth-
erwise get tested and to improve efficiency of the HTC
programme by detecting more individuals who are HIV-
infected. As of January 2012, HTC was offered at 56 fa-
cilities in Zanzibar; PITC specifically was available at 8
government hospitals and 30 primary health care units.

PITC makes HTC a comprehensive part of medical care
and is offered to all patients attending outpatient services,
including tuberculosis and sexually transmitted infection
(STI) clinics, inpatient wards, and other settings within
the health facility, regardless of whether they show signs
and symptoms of HIV infection (WHO Department of
HIV/AIDS, Joint United Nations Program on HIV/AIDS,
2007). We have examined two years of data since the
roll-out of PITC services to determine the demographics
of people reached through PITC as well as whether it is
an efficient means of detecting HIV infections in Zanzibar.

Objective
To assess the uptake of PITC and the proportion of

people who test HIV-positive through PITC in Zanzibar
from 2010-2011.

METHODS

Study design
Service providers collected routine HTC programme

data in paper registers at the point of service and data

were aggregated and sent to the Zanzibar AIDS Control
Programme Testing and Counselling Unit in 2012. We
examined the two most recent years (2010 and 2011) of
HTC programmatic data, including the records of all HIV
tests performed in Zanzibar across public, private, and
non-governmental programmes to assess who was tested
through PITC compared to other testing approaches. In
addition, we compared the proportion of people who
tested positive through PITC and non-PITC programmes
to assess the relative yield of case detection.

Study subjects
We analysed records of all HIV tests performed in

public, private, and non-governmental programmes in
Zanzibar from January 2010 through December 2011.

Measures
The present study is limited to the data collected from

the client at the time of testing, recorded on a registry
form. The registry form records basic demographic
information (age, sex, marital status, residence), client
category (e.g., MSM, CSW, PWID), reason for testing,
whether PITC or not, and test site. History of prior testing
was not documented. For each test performed, the result
is recorded.

Analysis
We entered data into a Microsoft Excel database and

used Stata 12.0 (College Station, Texas) to clean and
analyse the data. In the analysis we described frequencies
of demographic characteristics by seropositivity and
used the chi-square test to assess if differences were
statistically significant. Our analysis comprised two
stages to answer two questions. In the first stage, we
compared the characteristics of clients of PITC to clients of
other HTC approaches to assess which populations were
more likely to be reached through PITC than HIV-specific
testing programmes. The chi-square test was used to
assess whether a particular group of clients was more
likely to test via PITC than other HTC modalities. In
the second stage, we compared the proportion of those
who tested positive among persons testing through PITC
compared to other approaches. Chi-square was used to
assess whether differences were statistically significant,
which indicates whether the relative rate of case detection
is higher or lower in PITC compared to other approaches.

RESULTS

From 2010 to 2011, a total of 152,711 records of HTC
sessions were registered, with a 40% increase in 2011
(63,396 in 2010 vs. 89,315 in 2011) (Table 1). Over the
two years, 6.1% of the tests performed were recorded as
PITC and PITC accounted for about 1 in 13 (7.8%) of the
HIV tests performed in Zanzibar in 2011. PITC served
more females than males (7.6% vs. 4.7%, respectively,
p-value <0.05), and a greater proportion of persons under
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Table 1. Characteristics of persons testing for HIV, overall and by PITC versus non-PITC clients, Zanzibar, 2010-2011

Characteristic Overall Non-PITC clients PITC clients P-value, PITC vs. non-PITC

N % N % N %

Overall 152,711 100 143,347 93.9 9,364 6.1 -

Year <0.05

2010 63,396 41.5 60,981 96.2 2,415 3.8

2011 89,315 58.5 82,366 92.2 6,949 7.8

Sex <0.05

Female 73,958 48.4 68,321 92.4 5,642 7.6

Male 78,753 51.6 75,026 95.3 3,722 4.7

Age (years) <0.05

<15 3,006 2.1 2,261 75.2 745 24.8

15-24 57,383 36.9 54,699 95.3 2,684 4.7

25-36 61,241 41.0 58,125 94.9 3,116 5.1

>35 31,081 19.9 28,262 90.9 2,819 9.1

Marital status <0.05

Single 82,999 54.4 78,849 95.0 4,150 50.0

Married 50,191 32.9 45,964 91.6 4,227 8.4

Divorced 17,231 11.3 16,520 95.9 711 4.1

Widowed 2,178 1.4 1,912 87.8 266 12.2

Cohabitating 31 0 31 100.0 0 0

Island <0.05

Pemba 24,025 15.7 21,104 87.8 2,921 12.2

Unguja 128,686 84.3 122,243 95.0 6,443 5.0

Reason for Testing

Plan Marriage 32,719 23.4

Contact/Partner Positive 799 0.6

TB 499 0.4

To Know HIV Status 96,919 69.3

STI Patient 398 0.3

PITC 8,467 6.1

Client’s Category <0.05

Substance user 3,899 2.8 3,870 99.3 29 0.7

PWID 536 0.4 527 98.3 9 1.7

MSM 60 0 57 95.0 3 5.0

CSW 311 0.2 299 96.1 12 3.9

None 136,874 96.6 127,563 93.2 9,311 6.8

(12.2% and 8.4% vs. 5.0%, 4.1%, and 0.0%, respectively, p-
value <0.05) and reached more persons on Pemba 
Island compared to Unguja Island (12.2% vs. 5.0%, 
respectively, p-value <0.05).
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15 and over 35 years compared to 15-24 and 25-35 years
(24.8% and 9.1% vs. 4.7% and 5.1%, respectively, p-value
<0.05). PITC served a greater proportion of widowed and
married persons than single, divorced, or cohabitating
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The overall proportion of HIV seropositivity for PITC 
testers (including tuberculosis and STI clinic patients) was 
4.1%, nearly twice the seropositivity among non-PITC 
testers (2.1%, p-value <0.05) (Table 2). The relative yield 
of HIV-positive tests was significantly higher for PITC 
compared to non-PITC for most categories of testers. The 
exceptions, in which PITC did not detect a higher rate 

Table 2. HIV seropositivity by overall characteristics and by PITC versus non-PITC clients, Zanzibar, 
2010-2011

Characteristic Overall Non-PITC clients PITC clients P-value, PITC vs. 
non-PITCN % N % N %

Overall 3,371 2.2 2,986 2.1 385 4.1 <0.05

Year <0.05

2010 1,551 2.4 1,427 2.3 124 5.1

2011 1,820 2.0 1,559 1.9 261 3.8

Sex <0.05
Female 2,104 2.8 1,877 2.8 227 4.0
Male 1,264 1.6 1,107 1.5 157 5.2

Age (years) <0.05

<15 154 5.1 131 5.8 23 3.1

15-24 576 1.0 537 1.0 39 1.5

25-36 1,559 2.5 1,415 2.4 144 4.6

>35 1,082 3.5 903 3.2 179 6.4

Marital status <0.05

Single 1,270 1.5 1,149 1.5 121 2.9

Married 1,254 2.5 1,072 2.3 182 4.3

Divorced 720 4.2 653 3.9 67 9.4

Widowed 123 5.6 110 5.8 13 4.9

Cohabitating 1 3.2 1 3.2 - -

Island <0.05

Pemba 238 1.0 189 0.9 49 1.7

Unguja 3,113 2.4 2,797 2.3 336 5.2

Reason for Testing

Plan Marriage 254 0.8

Contact/Partner Positive 87 10.9

TB 41 8.2

To Know HIV Status 2,175 2.2

STI Patient 13 3.3

PITC 331 3.9

Client’s Category <0.05

Substance user 90 2.3 85 2.2 5 17.2

PWID 37 6.9 36 6.8 1 11.1

MSM 4 6.7 3 5.3 1 33.3

CSW 17 5.5 16 5.4 1 8.3

None 2,806 2.1 2,429 1.9 377 4.1

of HIV-positive clients than non-PITC approaches, were 
for those under 15 years (3.1% vs. 5.8%, p-value <0.05) 
and widowed clients (4.9% vs. 5.8%, p-value <0.05). The 
HIV seropositivity rates for PWID, MSM, and CSW were 
significantly higher among the few persons in these cat-
egories tested through PITC compared to other testing 
approaches.
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DISCUSSION

Our study results show that PITC is being widely used
in Zanzibar and is reaching people who may not be di-
agnosed otherwise. We determined that several groups
were more likely to be tested through PITC compared
to other testing approaches. For example, women and
children under age 15 were more likely than men and
other age groups to be tested through PITC. This find-
ing is consistent with the concept that women are more
likely to access primary health care services than men.
Additionally, women and children in Zanzibar are more
likely to attend health care services together when a child
falls ill and is accompanied by his/her mother, or vice
versa. We theorise that this interaction results in more
PITC exposure for both women and children.

We also found that PITC achieved a relatively higher
uptake on the island of Pemba where it reached one in
eight HIV tests performed, compared to the island of
Unguja, where it was one in twenty. First, this may be
because Unguja is larger in population and offers more
alternatives for HIV testing, while Pemba is smaller with
fewer options. Second, stigmatization from seeking an
HIV test may play a greater role in a smaller community
such as Pemba. PITC may provide a “cover” for getting
an HIV test since it is done in the context of other health
care services. To the extent that this is true, the routine
provision of HIV testing through PITC has the advantage
of reducing such a barrier in places where seeking an HIV
test carries high stigma. Botswana, the first African coun-
try to roll out routine HIV testing, had similar successes
in scale up of testing as a result (Steen et al., 2007).

On the other hand, PITC does not appear to be a strat-
egy to increase the testing of key populations such as
MSM, PWID, and CSW. PITC is primarily conducted at
government inpatient and outpatient hospital settings and
clinics where persons in these hidden populations may
not disclose their risk behaviours. Therefore, the number
of key population members tested through PITC may be
underestimated. In addition, the modality of PITC does
not allow time for extensive counselling or the opportu-
nity for the client to disclose and discuss their HIV-related
risk behaviours. Rather, only brief, general information is
provided. However, there is a dearth of evidence show-
ing the efficacy of pre-test counselling, so this challenge
should not be viewed as an obstacle to the expansion of
PITC without further evidence (Koo et al., 2006). Key
population testing is usually conducted through mobile
testing, VCT sites, and outreach efforts in communities to
allow for more extensive, individualized counselling that
reveals and addresses specific risk behaviours.

We found higher rates of HIV detection within PITC
compared to other HIV testing and counselling ap-
proaches. This finding may reflect the fact that persons
with health problems who are already seeking care may
be more likely to have HIV, which is particularly true of
persons with suspected tuberculosis and STIs. It is im-

portant to point out, however, that while the rate of HIV
detection was higher for PITC, the vast majority of HIV di-
agnoses were still made through other testing approaches.
It remains to be seen whether further expansion of PITC
will result in a larger number of new diagnoses compared
to other testing approaches (Koo et al., 2006)

The study has several limitations. First, the data
were programmatic and were not designed to answer
a specific research question. We therefore have few
variables by which to characterize the study population.
In addition, there are no data on the quality of the
services provided or feedback on the satisfaction with
the services by the population served. In addition to
limitations in the data, the PITC programme itself faces
many challenges. Limited resources, both material and
human, and high rate of turnover of trained staff restrict
the quantity and quality of HTC within the PITC modality.

CONCLUSION

Despite challenges, we found that PITC is being
used in Zanzibar and is reaching persons who may not
otherwise be tested and diagnosed. Such barriers and
delays may result in later diagnosis with accompanying
increases in morbidity and mortality. However, our
findings indicate that PITC may not be the solution for
all groups, and targeted efforts such as peer outreach
continue to be needed in order to reach disenfranchised
groups who are often at higher risk for infection and who
may attend other health services.
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BACKGROUND
In Tanzania, data on female sex workers (FSW) are lacking, though sex work is relatively common in Dar es
Salaam.

METHODS
In 2010, we conducted a cross-sectional study using respondent-driven sampling (RDS) to assess HIV
prevalence and associated risk behaviors among FSW in Dar es Salaam. Information on socio-demographic
characteristics and sexual and drug risk behaviors was collected through face-to-face interviews. The primary
outcome variable was HIV infection determined using an HIV rapid test.

RESULTS
A total of 537 self-identified FSW were recruited into the study. The adjusted estimated prevalence of HIV 
infection in the target population was 31.4% (95% CI: 25.6-38.5). HIV prevalence was relatively high (46.9%
[95% CI: 31.5-61.4]) among FSW who suspected their sexual partners injected drugs; the adjusted odds 
ratio (AOR) of HIV infection among women who suspected their partners injected drugs was 3.3. HIV 
prevalence did not differ by partner type, but condom use did differ by partner type (31.6% with non-
paying steady partners, 65.4% with one-time partners, and 59.4% with non-paying casual partners. In 
addition, each additional year of sex slightly increased risk of HIV infection among FSW (AOR: 0.09).

CONCLUSION
Results of this study suggest public health interventions, such as safe injection practices for partners of FSW
who inject drugs, condom promotion, and target prevention programs for younger FSW, would reduce HIV
infections.

Key words: HIV, Sex Worker, Intravenous Drug Abuse, Tanzania, Respondent-driven sampling 

INTRODUCTION

In Tanzania, adult HIV prevalence is estimated at 5.1%
(95% CI: 4.66-5.66) (National Bureau of Statistics Tanza-
nia, 2012). Dar es Salaam has one of the highest HIV
prevalence rates in Tanzania at 7.0%; 8.2% among women
aged 15-49 and 5.3% among men of the same age group
(National Bureau of Statistics Tanzania, 2012). Evidence

suggests that specific populations are at increased risk for
HIV infection, including people who inject drugs (PWID),
men who have sex with men (MSM), and female sex work-
ers (FSW) (National AIDS Control Programme Tanzania
Ministry of Health and Social Welfare, 2010). In 2012, be-
havioral surveillance surveys among PWID, MSM, and
FSW in Zanzibar found a disproportionately high preva-

1National AIDS Control Programme, Ministry of Health and Social Welfare, United Republic of Tanzania 
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lence of HIV in these groups (11.3%, 2.6%, and 19.3%,
respectively) (Zanzibar AIDS Control Programme, 2007).

As a group, FSW are at disproportionately high risk for
HIV infection because they have multiple sexual partners
and may not use a condom at every encounter. They may
have an important role in the introduction and reseeding
of HIV into the general population (Morison et al., 2001).
Several countries with low HIV prevalence showed rapid
increases in HIV infection among FSW well before simi-
lar increases were seen in the general population (Ghys,
Jenkins, & Pisani, 2001).

In Tanzania, data on FSW are lacking even though,
similar to other large East African cities, sex work is rel-
atively common in Dar es Salaam and has been docu-
mented in other locations throughout the country. Con-
venience samples of female bar workers in Moshi and
Mbeya have found high proportions of women engaged
in informal commercial sex work and prevalence of HIV
infection ranging from 19-68%. One respondent-driven
sampling (RDS) survey of sex workers in Zanzibar, a semi-
autonomous region in Tanzania, found an HIV prevalence
of 10.8%, and the proportion of FSW who had used a con-
dom with their last client was 55.7% (Ao, Sam, Masenga,
Seage, & Kapiga, 2006; Kapiga et al., 2002; Riedner et al.,
2003; Zanzibar AIDS Control Programme, 2007). How-
ever, overall there is very little information available on
HIV and sexually transmitted infections (STI) prevalence
and risk factors among at-risk populations in Tanzania.

In high-income countries, there has long been an epi-
demiologic connection between sex work and injection
drug use (Kral et al., 2001). PWID frequently practice sex
work to provide cash to purchase drugs, or in exchange
for drugs. In the United Kingdom, for instance, up to 80%
of street-level prostitution is driven by the need to finance
drug addiction. This has also been reported from Dar es
Salaam, Tanzania, where 82% of female PWID reported
their major source of income was trading sex for money
(Strathdee et al., 2011; Williams et al., 2007). FSW who
inject drugs are at higher risk for HIV than those who do
not (Des Jarlais et al., 2012, Strathdee et al., 2011). Addi-
tionally, FSW who do not inject drugs but whose steady
male partners are PWID are also at higher risk for HIV
(Des Jarlais et al., 2012). This association, however, has not
been reported from sub-Saharan Africa where injection
drug use is a relatively more recent phenomenon than in
other parts of the world.

Our aim was to measure the prevalence of HIV among
FSW in Tanzania and to identify factors associated with
prevalent HIV infection.

METHODS

Study design
We conducted a cross-sectional survey of FSW in

Dar es Salaam in 2011 using RDS, a chain referral
sampling method designed to reduce the biases generally
associated with other chain referral methods and to yield

a probability-based sample (Heckathorn, 2002). In the
field of HIV epidemiology, this sampling method has
been widely used to sample hard-to-reach and hidden
populations such as FSW, PWID, and MSM (Malekinejad
et al., 2008). RDS recruitment begins with individuals,
called seeds, who are selected purposively from the target
population to initiate recruitment. Each study participant
is then asked to recruit a specified number of their peers
to enroll in the study, and recruitment continues until the
sample size is reached.

Setting
Dar es Salaam is the largest city in Tanzania and

its commercial hub. Dar es Salaam has an estimated
population of 5 million and is a destination for large
numbers of internal migrants. Nationally, it has the
sixth highest HIV prevalence of any region, estimated to
be 6.99% in the 15-to-49-year-old population (National
Bureau of Statistics Tanzania, 2012).

Sample size, study population, and procedures
We estimated the sample size to be 500 or more 

based on a design effect of 2.0 using HIV prevalence 
estimates among FSW in Zanzibar (Zanzibar AIDS 
Control Programme, 2007). At study inception, we 
enrolled six purposively selected seeds identified through 
a formative assessment and chosen based on desired 
characteristics (e.g., age, where they worked, and income 
level). Because two seeds did not recruit peers, five 
seeds were added during the study. Each participant 
was given three coupons, each valid for two weeks, to 
refer their peers to the study. We provided 8000 TSH 
(~5 USD) as a primary incentive and 4000 TSH (~2.5 
USD) as a secondary incentive for each recruit who came 
and completed the study. Eligible women were those 
aged 15 years and above who had exchanged vaginal 
or anal intercourse for money in the past six months, 
had lived in Dar es Salaam for the prior three months, 
were willing to participate, and possessed a valid coupon. 
We interviewed participants at two fixed study sites. 
Participants who presented a valid recruitment coupon to 
the study site were screened for eligibility and asked to 
provide informed consent for a face-to-face interview in a 
private room. Interviews were conducted in Kiswahili. 
Interviewers administered questionnaires to participants 
on network size, socio-demographic characteristics, 
sexual and drug risk behaviors, HIV knowledge, and 
access to and utilization of HIV and healthcare services. 
The study lasted for 12 weeks between May 2010 and July 
2010, during which the study reached equilibrium on 
HIV status, the main outcome. Equilibrium (i.e., stability 
in the samples) is a point at which homophily biases can 
be estimated and weighted corrections assigned. We 
provided STI treatment and referral for HIV care for all 
those who were found positive for HIV infection.

Laboratory tests
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We tested for HIV infection using a serial algorithm
consistent with Tanzanian national guidelines. All
specimens were screened onsite using an HIV rapid
test, SD Bioline HIV-1/2 3.0 (Standard Diagnostics,
Kyonggi-do, South Korea), and positive specimens
were confirmed using the Determine HIV1/2 rapid
test (Abbott Diagnostic Division, Hoofddorp, The
Netherlands). For discordant specimens, a Unigold rapid
test (Trinity Biotech, Bray, Ireland) was used as the tie
breaker. Rapid tests were done onsite, and all other tests
were sent to the National Health Laboratory Quality
Assurance and Training Centre at the National Institute
for Medical Research in Dar es Salaam for quality controls.

Data management and analysis
Double entry of data was done in a Microsoft Office

Access 2007 database. Consistency checks and analysis of
variable frequencies were performed to check validity and
logic of all variables in the dataset. In order to estimate
the population size of FSW in Dar es Salaam, we used
the unique object multiplier method, which assumes that
the number of FSW who appear at selected locations over
a specified time frame is equal to the total size of the
estimated population multiplied by the proportion of the
population who attended the study. We visited venues
in Dar es Salaam where FSW congregate and handed out
a handkerchief (i.e., a unique object) two weeks prior to
starting the study, and during the study visit they were
asked if they received that object. Using simple math,
we were able to calculate the proportion of FSW that was
captured both at the venue and in the study, and thus
estimate the population size.

Analysis required software with the ability to weight
network size and recruitment patterns to produce
prevalence estimates. We calculated adjusted prevalence
estimates and 95% confidence intervals (CI) using RDSAT
5.6 (www.respondentdrivensampling.org). Our primary
outcome variable was HIV infection. Our primary
predictor variables were socio-demographic factors and
risk behaviors such as condom use, time in sex work, and
drug use. We exported individualized RDSAT weights
into STATA 10.0 (Stata Corporation, College Station, TX,
USA) to conduct multivariate analysis. We included all
factors with p-values less than 0.20 in bivariate analysis in
the model and used backward stepwise regression until
the best fit model was found.

Ethical considerations
According to Tanzanian law, subjects from 15 to 18

years old may be considered emancipated minors and
are able to provide consent to participate in a study.
This study was approved by the National Institute for
Medical Research, the Committee for Human Research at
the University of California, San Francisco, and the U.S.
Centers for Disease Control and Prevention.

RESULTS

A total of 537 FSW participated in the study from two
sites in Dar es Salaam. Almost all (490, 91.2%) women
attended the study site that their recruiter had attended.
The maximum number of waves (rounds of referrals) of
recruitment was 16, and mean number of waves was 5.7
for the whole study. Nineteen participants did not consent
to blood drawing and are excluded from estimates of HIV
infection. The estimated size of the FSW population in
Dar es Salaam using the unique object multiplier method
was 7,500 (range 5,000–10,000).

The median age of participants was 29 years old (in-
terquartile range [IQR]: 23-36 years), and 40.3% were be-
tween 25 and 34 years old (Table 1). The majority (72.9%)
of participants had attended some or completed primary
school. Most (57.9%) had never been married, 32.7% were
divorced or separated, and 8.7% were widowed. The me-
dian age of sexual debut was 17 years of age (IQR: 15-18).
The median duration of sex work was three years (IQR:
2-6), and the median number of clients on the last day
worked was three (IQR: 2-4). The most common reason
given by FSW for entering into sex work was the need for
money to support their family or to pay off debts (71.0%).
HIV prevalence was 31.4% (95% CI: 25.6-38.5) among the
study population of FSW.

Nearly all (97.8%) of FSW ever had one-time clients,
81.1% ever had regular commercial clients, and 72.6% ever
had steady partners. Ever having casual, nonpaying part-
ners (20.4%) was reported less frequently (Table 2). HIV
prevalence did not differ by partner type, but condom use
did differ by partner type. Consistent condom use in the
past 30 days with non-paying steady partners was 31.6%
compared to 65.4% with one-time partners and 59.4% with
non-paying casual partners (Table 2).

Reported alcohol and non–injection drug use in the
past 30 days were 67.7% and 84.1%, respectively. FSW
rarely reported injecting drugs themselves (1.3%) but of-
ten suspected their partners were PWID (49.1% [95% CI:
43.8-55.5]). Only six FSW reported injecting drugs, and
all six were infected with HIV. In bivariate analysis, HIV
prevalence was higher among FSW who suspected that
partners injected drugs, 46.9% (95% CI: 31.5-64.1) as com-
pared to the 23.2% (95% CI: 16.5-29.4) of FSW who did not
suspect that their partners injected drugs.

In a multivariate model, adjusting for demographic
and behavioral characteristics, the adjusted odds ratio
(AOR) of HIV infection among women who suspected
that their partners injected drugs was 3.2 (95% CI:
1.66-6.72) (2.3 times greater) and was 0.09 times higher per
additional year of sex work (AOR 1.09 [95% CI: 1.03-1.2])
(Table 3). In addition, being older was significantly
associated with HIV infection (AOR 1.6 [95% CI 1.2-2.3]).
Factors which were not significant at the p<0.05 level
and which were excluded from the best fit model during
stepwise regression were having a steady partner, having
used non-injection drugs in the past 30 days, and having
a partner who used non-injection drugs in the past 30
days.
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Table 1. Demographic characteristics and HIV status, respondent-driven sample of FSW, Dar es Salaam, Tanzania, 2011

N % (95% CI)* HIV+ (N) HIV Prevalence % (95% CI)

All participants 537 100 172 31.4 (25.6-38.5)

Age

15-24 years 172 35.6 (27.1, 43.9) 17 8.1 (3.6, 13.3)

25-35 years 209 40.3 (34.0, 47.1) 79 42.2 (32.3, 53.4)

36-50 years 141 21.9 (16.7, 28.5) 68 47.3 (34.2, 60.2)

>50 years 15 2.2 (0.7, 4.3) 8 52.2 (17.6, 97.4)

Median age: 29 years (IQR: 23-36)

Education

No formal education 38 7.7 (4.1, 12.0) 16 30.8 (12.6, 56.8)

Completed or some primary education 404 72.9 (67.1, 78.1) 130 31.6 (24.4, 38.5)

Completed or some secondary education 92 19.4 (14.8, 24.6) 26 37.1 (20.6, 52.6)

Marital Status

Currently married/cohabitating 6 0.8 (0.2, 2.0) 1 n/a

Divorced/separated 200 32.7 (26.1, 40.2) 72 38.6 (27.9, 48.5)

Widowed 54 8.7 (5.0, 11.0) 31 43.6 (30.2, 68.6)

Never married 271 57.9 (50.5, 66.1) 66 25.7 (17.8, 34.1)

Age at first sex

<10 years 3 0.3 (0.0, 0.8) 2 67.6 (0.0, 100.0)

10-15 years 181 36.1 (28.9, 40.4) 52 28.4 (20.1, 40.1)

16-20 years 319 59.9 (55.5, 67.4) 108 33.2 (25.0, 42.3)

>20 years 24 3.7 (2.2, 5.4) 6 25.7 (6.3, 48.0)

Median age at sexual debut: 17 years (IQR: 15-18)

Reason for entering sex work

Need money to support family/pay debt 391 71.0 (67.0, 76.8) 124 32.6 (25.1, 40.3)

Well paid/extra income for luxuries 58 10.8 (7.4, 14.5) 21 24.3 (11.8, 39.5)

Abandoned by husband/parents/siblings 34 7.4 (4.4, 11.1) 14 45.6 (20.6, 69.2)

Other reasons 53 10.9 (6.8, 13.1) 13 24.5 (12.6, 41.8)

No of clients on last day of sex work

1 client 121 22.4 (17.2, 28.1) 36 32.3 (20.0, 47.1)

2-4 clients 276 55.9 (48.8, 61.6) 83 27.5 (20.0, 36.6)

>5 clients 128 21.7 (17.0, 28.1) 50 40.9 (26.7, 53.5)

RDSAT-adjusted population estimates*
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Table 2. Risk behaviors and HIV status, respondent-driven sample of FSW, Dar es Salaam, Tanzania, 2011

N % (95% CI)* HIV+ (N) HIV Prevalence % (95% CI)

Ever had partner type

Steady partner

Yes 393 72.6 (66.3, 78.2) 130 32.5 (25.1, 40.5)

No 141 27.4 (21.9, 33.7) 40 26.6 (16.2, 38.4)

Casual sex partner

Yes 96 20.4 (15.0, 24.4) 32 32.7 (21.3, 48.4)

No 439 79.6 (75.6, 85.0) 30 31.4 (18.3, 45.2)

Regular client

Yes 437 81.1 (75.6, 85.5) 141 30.6 (23.7, 38.6)

No 96 18.2 (13.9, 23.6) 30 31.4 (18.3, 45.2)

One-time client

Yes 525 97.8 (96.2, 99.2) 168 31.2 (24.9, 38.2)

No 9 2.2 (0.9, 3.8) 3 33.9 (0.0, 70.0)

Condom use by partner type in the last 30 days

Steady partner

Always 79 31.6 (22.4, 38.1) 23 31.8 (18.7, 53.1)

Most of the time 11 6.1 (2.5, 10.4) 4 16.3 (0.0, 45.0)

Occasionally 37 12.9 (8.5, 18.1) 10 21.1 (6.5, 41.7)

Never 135 49.5 (42.4, 59.4) 39 30.7 (17.7, 43.4)

Casual non-paying client

Always 40 59.4 (42.7, 69.6) 10 20.3 (8.0, 40.9)

Most of the time 9 12.2 (5.0, 22.5) 5 48.4 (9.1, 88.1)

Occasionally 10 11.7 (4.6, 21.9) 5 49.3 (14.8, 90.2)

Never 17 16.7 (9.3, 28.3) 3 11.4 (0.0, 30.0)

Regular client

Always 291 69.3 (61.2, 76.0) 94 32.5 (23.7, 41.5)

Most of the time 42 10.7 (6.9, 15.4) 15 29.8 (10.7, 51.3)

Occasionally 64 14.5 (10.4, 19.3) 23 33.5 (19.8, 50.1)

Never 14 5.5 (2.1, 10.3) 2 7.7 (0.0, 29.8)

One-time client

Always 349 65.4 (57.5, 71.5) 117 34.9 (26.9, 43.0)

Most of the time 71 16.5 (12.1, 22.2) 16 20.3 (7.0, 36.5)

Occasionally 76 15.7 (11.1, 21.8) 28 27.3 (14.7, 40.5)

Never 10 2.4 (0.9, 4.1) 2 10.3 (0.0, 44.3)
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Table 2 (Cont.). Risk behaviors and HIV status, respondent-driven sample of FSW, Dar es Salaam, Tanzania, 2011

Used alcohol in the past 30 days

Yes 360 67.7 (61.3, 72.8) 115 30.8 (23.3, 39.6)

No 175 32.3 (27.2, 38.7) 56 31.2 (21.9, 41.1)

Used non-injection drugs in the past 30 days

Yes 53 84.1 (73.1, 97.6) 23 71.4 (54.1, 86.8)

No 32 15.9 (2.4, 26.9) 11 0.0 (0.0) 

Ever injected drugs

Yes 6 1.3 (0.3, 2.7) 6 100 (100, 100)

No 525 98.7 (97.3, 99.7) 162 29.7 (23.5, 36.7)

Any sex partners used drugs 

Yes 307 61.3 (56.1, 67.8) 44 29.9 (21.0, 43.3)

No 66 10.2 (7.3, 13.5) 75 27.2 (19.6, 34.7)

Don’t know 155 28.5 (22.1, 33.5) 169 39.0 (23.7, 51.5)

Any sex partners injected drugs

Yes 243 49.1 (43.8, 55.5) 30 46.9 (31.5, 64.1)

No 140 23.3 (17.9, 28.2) 86 23.2 (16.5, 29.4)

Don’t know 146 27.6 (21.7, 33.5) 52 38.3 (26.0, 52.1)

Dar es Salaam, Tanzania, 2011

Table 3. Factors associated with prevalent HIV infection in multivariate analysis, respondent-driven sample of FSW,

OR (95% CI) p value AOR (95% CI) p value

Age (categorical)* 2.5 (1.8, 3.3) <0.01 1.6 (1.2-2.3) <0.01

Non-injection drugs in past 30 days** 1.0 (0.9, 1.0) 0.06

Duration in sex work 1.1 (1.0, 1.1) <0.01 1.1 (1.0, 1.2) <0.01

Partner used non-injecting drugs** 1.0 (1.0, 1.1) 0.13

Partner who injects drugs 3.2 (1.6, 6.5) <0.01 3.3 (1.7, 6.7) <0.01

DISCUSSION

More than one-third of FSW in Dar es Salaam were in-
fected with HIV; that estimate is four times higher than the
HIV prevalence among women in the general population
in Dar es Salaam (8.2%) (National Bureau of Statistics Tan-
zania, 2012). HIV prevalence was highest (46.9%) among
those who suspected that their partners injected drugs.
This has not been previously reported in sub-Saharan
Africa and may be a consequence of rising levels of drug
use in Dar es Salaam, which has become a major way

RDSAT-adjusted population estimates*

AOR, adjusted odds ratio
Age categories: 15-24, 25-35, 36-50, >50 years

**Excluded from the best-fit model during stepwise regression because p>0.05

station for drug trafficking from Central Asia to Europe
and the Americas (United Nations Office on Drugs and
Crime [UNODC], 2011).

There are some limitations to this study. RDS, while 
widely used for estimating burden of disease in hidden 
populations at high risk for HIV infection, remains con-
troversial, and the external validity of estimates derived 
from RDS are not fully known (McCreesh, et al., 2012). 
Secondly, much of the data in this study was self-reported 
and subject to recall and social desirability bias. To the
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extent that FSW minimized their self-reported behav-
iors, the likely direction of bias will be toward the null. 
Thus, our bivariate and multivariate analyses are con-
servative and would, if anything, underestimate risks. 
Finally, this is a cross-sectional study; thus, cause-effect re-
lationships cannot be determined from our data. Nonethe-
less, our data suggest high HIV prevalence among FSW 
in Dar es Salaam and a previously unreported link with 
injection drug use among FSW partners and HIV.

Our findings have important ramifications for preven-
tion and treatment programs that target FSW in Tanzania.
We need to understand in much greater detail, and in a
timely manner, the link between partners’ injection drug
use and risk of HIV among FSW. Potential interventions
include HIV pre-exposure or post-exposure prophylaxis,
depending on the situation and circumstances of sexual
events for HIV-uninfected women; HIV counseling
and testing and ART provision as appropriate for their
partners; and increased access to drug treatment pro-
grams. In the meantime, promotion of 100% condom use,
including with non-paying partners, remains an impor-
tant prevention goal in this highly vulnerable population.
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INTRODUCTION
Village Community Banks (VICOBA) is a grassroots group-based microfinance model designed to support
viable income-generating activities for the poor, especially women excluded from the formal sector. Integration
of microcredit programs with health services is reported to have improved health and social outcomes in
other contexts. This study aims to understand the experiences of women involved in VICOBA programs in
the Moshi District of Tanzania and to explore their views regarding the potential for integration of VICOBA
with health services, including health education.

METHODS
We conducted detailed interviews with 16 women involved in VICOBA to explore their views on the VICOBA
model, including potential for integration with health services.

RESULTS
Women reported increased savings and more support for their children’s education as a result of their
involvement in the VICOBA program. With increased income, these women and their family members had
better access to health care and improved housing and sanitation. In addition, the women felt empowered
due to greater decision-making power and increased networking opportunities, including the sharing of
information related to business practices and social welfare. They agreed the VICOBA program provides a
unique opportunity to integrate microcredit with health education programs, which can lead to behavioral
changes in health practices, promote uptake of preventive interventions and facilitate timely access to curative
services among clients.

CONCLUSION
VICOBA improves the welfare of its clients and has the potential to be used as a platform for providing 
health-related services to members from hard-to-reach communities.

Key words: Village Community Bank; women’s views; health care and education

INTRODUCTION

Village Community Banks (VICOBA) is a grassroots
group-based microfinance model for the poor, especially
women excluded from the formal sector. The model facili-
tates access to savings and credit services, providing mem-
bers with the resources needed to improve their health
and social welfare. The model also fosters clients’ capacity
to innovate and manage viable income-generating activi-
ties (Piprek, Altvater, Fuglesang, Helgesson, & Mashauri,

2010). Members meet weekly to contribute shares, collect
loans or repay previous loans. The meetings support and
motivate savings, social networking and sharing of valu-
able information related to business practices and social
welfare. After a year the group is dissolved, dividends
are paid to members, and the cycle restarts. Through
VICOBA, clients have been able to improve savings, busi-
ness growth, and access to credits and make investments
in family health and children’s education (Mukungu, 2013;
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Geissler & Leatherman, 2015).
The model originated in Niger under the name of Mata

Masu Dubara. The Social and Economic Development
Initiative of Tanzania (SEDIT) and CARE International
(CARE) modified the concept for adoption in Tanzania as
VICOBA in 2002 (Piprek et al., 2010). Within five years,
VICOBA had spread to 19 out of 25 regions in the country,
with approximately 56,280 members. By 2009, the pro-
gram had reached 27.9% of the rural communities that
were initially underserved by financial institutions and
approximately 30 billion Tanzanian Shillings had been
collected as a revolving fund for the groups (FinScope,
2009).

Informal loan schemes have become one of the predom-
inant mechanisms to address poverty in the Kilimanjaro
Region, where 31.3% of the households are categorized
as poor (National Bureau of Statistics, 2002). By 2014, the
region had approximately 477 VICOBA groups, each with
25-30 members of whom 90% were women (WorldUnite!,
2015). A recent study in Northern Tanzania revealed that
VICOBA had the widest coverage, reaching more women
in poor settings than any other Microfinance Institution
(MFI) (Kessy, Msuya, Mushi, Stray-Pedersen, & Botten,
2016).

Given their social mission, geographical coverage, rou-
tine group meetings and lending practices, VICOBA may
serve as a unique approach for providing integrated ser-
vices designed to address the economic and social needs
of the poor. In addition, VICOBA provides social network-
ing and capacity-building opportunities to its members
through simulative training techniques, which may also
be another entry point for integration of social services.
Studies suggest that integrating health-related services,
such as health education, with microfinance programs can
improve knowledge, behaviors and access to health care
(Geissler & Leatherman, 2015).

The steady increase in female participation in VICOBA
within Tanzania is documented (Bakari, Magesa, &
Akidda, 2014; Mukungu, 2013). However, views of
women regarding their experience in the program,
including their opinions on the potential for integrating
health-related services, have not previously been docu-
mented. This study documents women’s views on the
financial and social benefits of VICOBA in Moshi District,
Tanzania and the potential to expand the concept to
include health education programs.

Study design and population
The data presented here were collected as part of a

cross-sectional population-based study that collected qual-
itative data. Qualitative methods were used to explore an
understanding of the subject matter in a holistic manner.
The study was conducted between October and Decem-
ber 2014 and included 900 clients from 101 MFIs oper-
ating in Moshi District, Tanzania. A description of the

Moshi District is one of seven districts in the Kili-
manjaro region. Based on the National Census of 2010,
Moshi District was estimated to have 33,910 households
with a total population of 200,000, of which 80,000 (40%)
live below the poverty line (less than $1/day) (National
Bureau of Statistics, 2010). For administrative purposes,
the district is sub-divided into 15 wards of which five are
urban and ten are peri-urban; the study was conducted in
all wards. The peri-urban wards have high population
density with limited access to formal financial institutions
compared to urban wards.

Sampling procedures
A list of 39 VICOBA groups operating in the study area

was obtained from the register of the Kilimanjaro VICOBA
network. A stratification method was used based on ur-
ban and peri-urban wards in which the organizations
were operating. Out of 39 VICOBA groups, 15 were ran-
domly selected (five from urban and ten from peri-urban
wards).

From the selected VICOBA groups, a list of 300 clients
was obtained. Quota sampling method, a non-probability
method usually employed to ensure equal representation
from categories of a study population with different
characteristics, was used to select 50 clients for interviews.
The sampling method was employed to ensure equal
representation from two categories: clients who had no
formal employment and those who had been in the group
for at least two years. Out of 50 clients, 30 consented to
participate (10 from urban and 20 from peri-urban wards).
Saturation was used to determine the final number of
respondents, and the interviewer stopped after the 16th
respondent because the interviewer was not getting any
new information.

Interview process
Interviews were organized around two themes: a de-

scription of the client and the client’s participation in VI-
COBA. Questions addressing the first theme were closed
and intended to get general information on microcredit
programs and the demographic and socio-economic char-
acteristics of their clients. The second theme was guided
by topics specific to the study objectives. Clients were
asked about their experience of social benefits accrued
through VICOBA participation, and specific probing ques-
tions were asked about access to education, food security
and health care. Clients were also asked their views on
improved income and women’s empowerment, health-
seeking behaviors, decisions about major household pur-
chases and freedom of social interaction.

Clients were asked about their specific needs for join-
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 MFIs and clients has been published in a separate paper 
(Kessy et al., 2016). The MFIs included financial banks, 
non-governmental organizations, companies, savings and 
credit cooperative societies and the VICOBA groups. The 
current study uses data from in-depth interviews with 
clients from VICOBA groups.
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ing the microfinance program and whether such needs
had been addressed. New themes arose directly from the
interviewed women, including indirect health benefits
and household investments in housing, water and sani-
tation. Questions that were considered sensitive, such as
evidence of improved income, uses of the loan and nega-
tive effects experienced, were asked later during the inter-
views. This allowed respondents to play a more active role
and offer freedom in the interview process. Respondents
were asked follow-up questions on suggestions for im-
provements of the VICOBA program. Respondents were
also asked if they consider VICOBA groups an appropri-
ate platform for provision of health education. Another
follow-up question inquired about specific health educa-
tion programs relevant for integration within the VICOBA
program.

Cell phones were used to fix appointments with the
identified respondents. One-on-one interviews were
conducted with 16 respondents by the first author. Most
of the interviews were conducted at the respondents’
households or businesses, and a few occurred at the area
where they had their VICOBA meetings. Each interview
lasted for approximately two hours.

Data collection and analysis
Interviews were tape-recorded and notes were taken

during the interviews. Every evening after the interviews,
the author expanded the field notes and listened to the
tape-recorded interviews and summarized major issues.
The recorded interviews were transcribed verbatim and
translated into English. The data were then manually an-
alyzed using content analysis approach, which included
coding, identification of recurring themes, categorization
and interpretation.

Ethical clearance was granted in Tanzania by the
Kilimanjaro Christian Medical University College Re-
search and Ethical Review Committee, certificate number
533/2014. The VICOBA clients gave their written consent
to participate in the study. All respondents were asked
and consented to be tape-recorded. Names used to report
quotes are fictitious.

RESULTS

Characteristics of the participants

Table 1: Socio-demographic characteristics of study 

Characteristic Total

N=16 %

Age (years)

25-35 2 12.5

36-45 6 37.5

46-55 3 18.8

56 5 31.2

Religion

Christian 14 87.5

Muslim 2 12.5

Education level

None 3 18.8

Primary 9 56.2

Secondary or higher 4 25

Education level of partner

None 1 6.2

Primary 7 43.8

Secondary or higher 3 18.8

NA 5 31.2

Income per month (Tsh*)

<50,000 1 6.3

50,000-500,000 10 62.5

>500,000 5 31.2

Marital status

Married 12 75

Single 2 12.5

Widow 2 12.5

Number of children

<4 1 6.3

4-6 10 62.5

>6 5 31.2

Client experiences on how they spent the loan

All clients reported that they had realized their basic 
economic and social needs as a result of VICOBA. 
Increased income and savings expanded their business 
projects and contributed to their ability to access health 

 participants in the VICOBA program, Tanzania
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The average age of the 16 women clients interviewed
for this study was 47.8 years. The majority of the clients
(12) had primary education or less (Table 1), and 12 were
married out of which four were household heads. Fifteen
women had had four or more children, but only six

women had four or more living children. Nine women 
had children under 18 years old, and only one woman 
had a child under 5 years old. The majority of their 
children were above 18 years old, and the oldest was 44 
years old. All the clients had informal employment, and 
their main source of income was small-scale business and 
farming. Only one client was earning less than 50,000 
Tsh ( ~$25 US dollar) per month, 62.5% of the clients were 
earning 50,000 to 500,000 Tsh ( ~$25-250) per month, and 
the rest were earning more than 500,000 Tsh (~$250) per 
month. 

Tsh is Tanzanian shillings (USD was equivalent to about Tsh 2000*
during the time of study).

The interview guide was pilot-tested among women
from a VICOBA group operating in Hai District, a rural
area similar to the study sites in Moshi District. Changes
were made in language to make some questions more
descriptive and easier to understand. The questionnaires
were checked and corrected to ensure accuracy and fi-
delity to the study purpose.
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care, education for their children, and housing for 
themselves and their families. A total of 13 clients 
reported having established new projects or expanded 
the existing ones.

’. . . Before I joined the program I had no single chicken at
home, but now I have more than 50 chickens in my poultry
project, which was expanded using capital from VICOBA. . . .
Also I bought dairy cattle and now I sell milk, eggs to earn
money, which in addition to the other business, my capital and
business have increased and grown more than 100%.’ (Mary,
age 42, operating a retail shop)

Investment improved savings and business
Clients were asked if their incomes increased after

joining VICOBA. All clients except one reported higher in-
comes, which was reflected in increased savings, business
expansion and improved value of the households. When
further probed, the clients reported having experienced
improvements at different levels.

’...VICOBA has improved my savings; before I was saving
about 2,500 in a week, but now I can save up to 50,000 a
week. ...now I am planning to connect electricity to my house.’
(Regina, age 62, food vendor)

’...my capital has increased in more than 100%...I managed
to expand my business and secured a loan for my husband’s
business.’ (Neema, age 42, operating a retail shop)

Investment in children’s education
The majority of clients invested in their children

through paying for secondary education, including
compulsory school contributions.

’...I used income from VICOBA to pay for education of our
son whose father had no idea or any plan on financing the
studies...’ (Fatty, age 45, operating a drug dispensing shop)

’...I managed to pay for the living costs of my daughter who
is at the university...’ (Mwajaa, age 50, running poultry
project and selling food)

Investment in health care
The study revealed that each VICOBA group had

direct and indirect health benefits. Direct health benefits
included financing health care of the family members
through improved income levels. Another benefit was
the establishment of a community fund that issues
interest-free loans to clients for financing health-related
matters affecting their household family members.

’...I received community fund from my colleagues which
helped in paying for health care services when I was sick...’
(Mirma, age 49, operating timber business and grocery)

The majority of clients reported other indirect health

benefits. This was demonstrated through successful
investments in the general household, such as improved
housing, water and sanitation. More than half of the
clients reported having improved their households by
accessing piped water.

’...I managed to build a decent block house and connected
pipe water using VICOBA loan...’ (Magreth, age 42,
operating a retail shop and a mobile money transaction
service)

Social networking and empowerment in decision-
making

Clients also acknowledged fruitful social networking
opportunities resulting in improved social security,
social status and information sharing. A total of 11
clients reported improved networking and sharing of
valuable information, especially on breaking through
their investment plans and other social information
related to health and life in general.

’Social unity and cooperation among members has improved
my networking with friends...’ (Fatty, age 45, operating a
drug dispensing shop)

’I now network with my fellow women in fighting poverty
and contributing to the family welfare...before that I was just
staying idle and dependent...’ (Halima, age 45, selling food)

The majority of clients demonstrated personal confi-
dence and greater decision-making power on financial
and non-financial matters. They reported being trans-
formed from passive receivers to active decision-makers
on family and personal matters and becoming business
managers and independent individuals.

’...Previously I had no business, but now I manage my
business and I can stand on my own...’ (Maria, age 25, sells
second-hand clothes)

’...VICOBA has improved my confidence and financial
power beyond explanation...I believe I could survive without
my husband’s support.’ (Halima, age 45, operating a drug
dispensing shop)

Strategies on innovations to improve performance of
VICOBA

Clients were asked to give their personal views on
the strategies required to improve the program. Clients
recommended expanding the VICOBA model to include
other programs such as agricultural and entrepreneurial
skills training, instead of restricting activities to credit and
financial-related services. When probed on the rationale of
such integration, they responded that agriculture is a key
economic driver, and it is mainly practiced in rural areas
where a majority of women live. Therefore, microfinance
services may be a useful tool in providing input required
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for agriculture.
Clients also suggested providing a more organized

entrepreneurial skills training among VICOBA clients.
Specifically, they suggested training covering key areas
of business operation, including documentation, report
writing and preparation of business plans. Clients
considered such training important to grow financially
and manage their businesses more sustainably.

Health education potential
Clients spontaneously mentioned health education

as another possible direct health benefit for clients;
however, this potential was untapped in VICOBA. When
participants were asked to respond "yes" or "no" on
whether VICOBA programs could be used for health
education, all said "yes." However, the participants
expressed having limited access to health information
on diseases threatening their lives. They suggested that
a health education facilitator could take advantage of
routine meetings and social networking among VICOBA
members as an avenue of integrating health education
into the existing program.

’...We are geographically disadvantaged hence can’t be
reached easily with health information...awareness on health
issues is very limited among hard-to-reach clients.’ (Agrica,
age 63, running poultry and piggery projects)

Regarding the types of health education programs,
participants proposed preventative interventions on the
common causes of mortality and morbidity in Tanzania.
Specific health intervention programs suggested were
provisions of education and sensitization on diseases
like HIV and AIDS, cancer, diabetes and hypertension.
Other recommended areas were provision of education
programs on reproductive health, including family
planning and nutrition, especially for women with
children under the age of seven.

Negative experiences
Clients were asked if they ever experienced any

negative effects of the VICOBA program. Only one client
reported having a negative experience with the group.
When probed, the client explained that she was asked to
contribute money to pay for a group member whom she
guaranteed, but the member failed to repay the loan on
time. Key challenges reported included limited capital
resulting in too small loan amounts for borrowing and
a lack of entrepreneurial skills among clients. Clients
pleaded for government support so that VICOBA could
access adequate capital to facilitate larger loans.

’...Government through women’s development fund should
enhance source of capital for soft loans to VICOBA clients...’
(Paulina, age 49, running a retail shop)

DISCUSSION

Study participants in the VICOBA program increased
their incomes through savings and profits, which in-
creased access to health care and education for chil-
dren and improved housing, clean water and sanitation.
The clients also experienced empowerment in decision-
making and social networking. Participating women
acknowledged VICOBA as an appropriate platform for
health education programs. However, inadequate capital
and entrepreneurial skills training impaired the growth
and sustainability of the program. VICOBA may have
tremendous potential for implementing not only business,
but also health education.

The positive transformation of the lives of VICOBA
clients demonstrates how access to initial capital can im-
prove the lives of the poor. The findings are in line with
previous studies in similar settings. Studies revealed that
after a two–year period, participants in microfinance pro-
grams showed increased income, assets and savings com-
pared to non-participants, and they reported greater prof-
its from their micro-businesses (Jan et al., 2011; Dunbar
et al., 2010; Pérez et al., 2012). These studies support the
philosophy of the VICOBA model, which aims to em-
power less privileged community members, especially
women excluded from the formal sector (Bakari et al.,
2014; Hamad & Fernald, 2015).

The findings suggest that microcredit programs could
have other positive effects on health, education and fam-
ily welfare outcomes. The study concurs with other find-
ings from the Philippines and South Africa, which con-
firmed that increased profit from microcredit programs
results in improvements in several welfare-related out-
comes (Cameron Stuart, 2015; Hamad & Fernald, 2012).

The improved economic and social status of the VI-
COBA clients increased their confidence. Clients had the
opportunity to socialize and network among themselves
and with other colleagues. Networking enhances infor-
mation sharing in matters affecting women’s social lives
and business investments. These findings are similar to
another study in Tanzania that revealed that VICOBA had
empowered its members with different skills, enhanced
their confidence and improved their status in the commu-
nity (Bakari et al., 2014).

The study results suggest that utilizing the VICOBA
platform to provide health education has great potential,
particularly for poor women who often bear dual burdens
of poverty and ill health (Geissler & Leatherman, 2015).
These findings are supported by other studies that have
concluded that integrating health-related services with
microfinance improves health knowledge and health be-
haviors (Leatherman et al. 2012; Geissler & Leatherman
2015).

Other MFI clients reported having improved their
knowledge on health and practices in the areas of breast-
feeding, diarrhea treatment and immunization as a result
of education on the topics provided by the microfinance
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program (Leatherman & Dunford, 2010). VICOBA pro-
gram meetings could be used to provide health education,
where the groups or peers could serve as change agents,
learn from each other and share and network with non-
members too.

This study has several limitations. Questions on
personal financial matters are considered sensitive. This
might have contributed to fear of disclosing accurate
financial information. Another limitation was recruitment
of clients from similar socioeconomic settings. This might
be linked to the early saturation following repetition of
similar responses. The study is cross-sectional in design
and therefore does not allow causal inference about the
results.

CONCLUSION AND RECOMMENDATIONS

VICOBA is an emerging model that improves the
welfare of women, children and households. Women
participating in VICOBA experienced improved finances
and social benefits and gained social support networks,
which are best described in increased savings and assets
accumulation, access to health care, decision-making
capabilities and support for their children’s education.
The model may be used as a platform for addressing
key health-related services, including health education
to members from hard-to-reach communities. The
VICOBA model should be integrated with knowledge
and competency-building skills that strengthen clients’
welfare and capacity to manage their investments more
efficiently and sustainably. Further research is required
to assess how involvement of women in microfinance
programs influences welfare of the households, including
family nutrition.
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