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Scientific manuscript writing: Capacity building for
investigators from low- and middle-income countries; a
case-study from Tanzania
DEBBIE BAIN BRICKLEY1,*, HENRY A. MOLLEL2, MACKFALLEN G. ANASEL2, ALI MIRZAZADEH1, TANIA
F. REZA1, AND KAREN WHITE1

1Institute for Global Health Sciences, University of California, San Francisco, California, United States of America
2Department of Health Systems Management, Mzumbe University, Tanzania

* Corresponding author: Debbie.BainBrickley@ucsf.edu

The gap between research and evidence-based decision-
making is especially wide in low- and middle-income
countries (LMICs) (Goyet, S., Touch, S., Ir, P, SamAn, S., et
al., 2015). Often, data collected for studies conducted in
LMICs are not published and so are not used for decision-
making (Salager-Meyer, F., 2008). However, these data
are needed to inform policies and programs that will im-
prove the health and well-being of the local populations.
They can also contribute to the international scientific
knowledge base and health policy guidelines (Dean, L.,
Gregorius, S., Bates, I., & Pulford, J., 2017). Furthermore,
research discoveries in one setting may spark ideas for
researchers and health program managers in other set-
tings. Therefore, it is essential that investigators in LMICs
publish the findings of their research so that they can be
made more widely available to the local and international
communities (Brickley & Mandel, 2014).

Writing scientific manuscripts for publication in
English-language peer-reviewed international journals
is challenging (Browner, W.S., 2012). The writing pro-
cess usually requires multiple iterations, due to feedback
from co-authors and often multiple rounds of data analy-
sis. Writing in English is also challenging for authors for
whom English is a second language; even native-English
speakers face challenges writing in scientific language.
Writing also requires a clear understanding of the compo-
nents of a manuscript, what information to include in each
section, and how to write clearly and concisely (Kotz, D.,
Cals, J.W.L., Tugwell, P. & Knottnerus, J.A., 2013). Finally,
writing a scientific manuscript requires understanding the
typical style and requirements of international scientific
journals.

Scientists from LMICs have a keen sense of the research 
questions that need to be answered about their local health 
and disease situations. Yet they often lack the time to de-
vote to the lengthy process of manuscript preparation, 
and often the investigators face competing priorities with 
clinical, teaching and administrative duties. Many inves-

tigators are not familiar with how to write a publishable 
scientific manuscript and do not have the opportunity 
to learn how to write a manuscript (Winker, M.A., Fer-
ris, L.E., et al., 2016). Finally, many lack experience and 
guidance from experienced mentors who have already 
published in the international scientific literature (Mloka, 
D.A., Omer, S., Mkony, C.A., Kisenge, R.R., Macfarlane, 
S.B., et al., 2012; Prasad, S., Sopdie, E., Meya, D., Kalbar-
czyk, A., et al. (2019).

The University of California, San Francisco (UCSF) 
has built a program in scientific w riting f or scientists 
in LMICs over the past 25 years (Brickley & Lindan, 
2018). We offer both long-term writing training and 
short-term workshops. The long-term training program 
starts with 14 weeks of distance learning, when scien-
tists are guided step-by-step through writing each sec-
tion of a manuscript (https://globalhealthsciences.ucsf.edu/
international-traineeships-aids-prevention-studies-itaps). Af-
ter the scientists have a complete draft, they attend a three-
week writing sabbatical at UCSF, where they go through a 
peer review process and extensive editing to improve the 
quality of the manuscript. Our short-term writing work-
shops typically last three to five days, usually take place 
in LMICs, and are often taught or co-taught by alumni 
of our long-term training program. The hallmark of both 
training programs is intensive one-on-one mentoring by 
experienced scientists in the relevant field of research who 
have published multiple articles in the scientific literature. 
Although there is some didactic training, the emphasis is 
on actively writing and editing with the guide of a mentor. 
Between 2014 and 2018, we conducted annual long-term 
writing programs for 52 trainees and 17 short-term writing 
workshops in seven countries for 373 trainees.

UCSF conducted a 3-day scientific writing workshop 
in Dar es Salaam, Tanzania in October 2018, with the goal 
of developing manuscripts to be published in the East 
African Journal of Applied Health Monitoring and Eval-
uation. Applicants were required to submit a first draft 
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of a manuscript, and, once selected, to review distance-
learning materials before the workshop. Because of our
commitment to intensive mentoring, we were able to ac-
cept 11 of 29 applicants. Didactic lessons, focused on
what goes in each section of a manuscript and how to
write clearly, were kept to a minimum so time could be
spent writing and working closely with mentors. After
discussing a section, the participants had time to work on
that section of their manuscript. Participants also partic-
ipated in peer review, providing feedback to each other
using the skills they had learned. Mentors were five UCSF
and Mzumbe University instructors, and they committed
to working with trainees after the three-day training until
their manuscripts were ready to submit to a journal.

Based on the feedback received from the workshop par-
ticipants in an anonymous evaluation, 92% of participants
found the workshop extremely useful while the rest found
it somewhat useful. Most (92%) reported that they needed
more time allocated to the workshop, including more time
for lectures (50%) and independent work (42%). All par-
ticipants scored their mentors’ skills as excellent or good.
Participants also faced a number of challenges in writing
their manuscripts. Because of competing responsibilities,
they had minimal time to prepare for the workshop and
to continue writing and editing afterward. Some were
not familiar with the concepts of design and conduct of
rigorous research, or they did not have clear research ques-
tions with an appropriate study design. As a result, many
had to begin with clarifying the research question and
conducting the appropriate analysis, and many had to
add limitations of study design to their manuscripts. Yet
the writing workshop offered participants protected time
away from their normal work environments to allow them
to focus their attention on manuscript preparation, as well
as substantial resources and training.

As a result of this training, four manuscripts were sub-
mitted to the journal within four months after the work-
shop. One of these, written by Mushi and colleagues,
is published in the current issue. The three remaining
manuscripts are on track to be published in a subsequent
issue, and we expect that the other participants will sub-
mit their manuscripts for peer review within the next few
months.

With a clear understanding of the issues in their own
countries and communities, local investigators are able to
gain the trust of study populations and conduct research
studies relevant to their communities. We hope that the
results of these studies will be used to inform public health
policies and programs in Tanzania and beyond. We are
proud of these scientists and their accomplishments and
expect that they will continue to conduct high-quality
research and perhaps mentor others seeking to publish
the results of their research.
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(5U2GGH000977-04-00).

     Brickley, D.B. & Lindan, C. P. (2018). AIDS 
prevention research: Training and mentoring the next 
generation of investigators from low- and middle-
income countries. AIDS & Behavior, June 18.

Brickley, D.B. & Mandel, J.S. (2014). International
Traineeships in AIDS Prevention Studies: 25 Years of col-
laborative research. AIDS & Behavior, 18 Suppl 1, S1-4.

Browner, W.S., ed. (2012). Publishing and Presenting
Clinical Research (pp. 1-4). Philadelphia, PA: Lippincott
Williams & Wilkins.

Dean, L., Gregorius, S., Bates, I., & Pulford, J.
(2017). Advancing the science of health research capacity
strengthening in low-income and middle-income coun-
tries: a scoping review of the published literature, 2000-
2016. BMJ Open, 7, e018718.

Goyet, S., Touch, S., Ir, P, SamAn, S., Fassier, T., Fru-
tos, R., Tarantola, A., Barennes, H. (2015). Gaps between
research and public health priorities in low income coun-
tries: evidence from a systematic literature review focused
on Cambodia. Implementation Science, 10, 32.

Kotz, D., Cals, J.W.L., Tugwell, P., Knottnerus, J.A.
(2013). Introducing a new series on effective writing and
publishing of scientific papers. Journal of Clinical Epidemi-
ology, 66, 359-360.

Mloka, D.A., Omer, S., Mkony, C.A., Kisenge, R.R., Mac-
farlane, S.B. & O’Sullivan, P.S. (2012). Health professions
educators as agents of change in Tanzania: creativity to
implement new curricula. Journal of Public Health Policy,
33 Suppl 1, S171-85.

Prasad, S., Sopdie, E., Meya, D., Kalbarczyk, A., &
Garcia, P.J. (2019). Conceptual framework of mentoring
in low- and middle-income countries to advance global
health. American Journal of Tropical Medicine and Hygiene,
100, 9-14.

Salager-Meyer, F. (2008). Scientific publishing in de-
veloping countries: challenges for the future. Journal of
English for Academic Purposes, 7, 121-132.

Winker, M.A., Ferris, L.E., & the World Association of
Medical Editors (WAME) Ethics and Policy Committee,
and the WAME Board. (2016). Promoting global health:
The World Association of Medical Editors position on
editors’ responsibility. World Association of Medical Edi-
tors website: http://www.wame.org/news-details.php?nid=11.
Accessed on February 18, 2019.

REFERENCES

ACKNOWLEDGMENTS

East African Journal of Applied Health Monitoring and EvaluationEditorial

http://www.wame.org/news-details.php?nid=11


Editorial 3

The Second Annual Monitoring and Evaluation Best
Practices Conference, September 2018

* Corresponding author: mganasel@mzumbe.ac.tz

The Second Annual Monitoring & Evaluation (M&E)
Best Practices Conference, organized by Mzumbe Uni-
versity, through the Department of Health Systems Man-
agement and its Centre of Excellence in Health Monitor-
ing and Evaluation, was held from 24th to 26th Septem-
ber 2018 at Morena Hotel in Dodoma, Tanzania (http:
//coehme.mzumbe.ac.tz/conference-2018/). The theme of
the conference was “M&E best practices: Enhancing data
quality and creating a culture of data use for health pro-
gramme planning and improvement.” The conference was
part of the ongoing collaboration between Mzumbe Uni-
versity and the University of California, San Francisco.

The conference served as a platform for sharing M&E 
best practices in Tanzania and Eastern Africa. Abstract 
submissions were grouped into the following tracks: Track 
1: Routine data use for planning processes; Track 2: In-
novative strategies for improving quality of data; Track 3: 
Link between District Health Information System (DHIS2) 
and the Direct Health Facility Financing (DHFF); Track 
4: New technologies for data collection, management, vi-
sualisation and dissemination. The conference invited 
authors to submit abstracts that were then evaluated by 
a scientific committee for a pproval. Authors could sub-
mit original contributions to the M&E scientific research, 
as well as abstracts focusing on sharing of experiences 
on data generation and use at the level of community, 
local government and non-governmental organisations 
(NGOs). In addition to being considered as presenters 
at the conference, authors were encouraged to draft and 
improve manuscripts for submission to recognized jour-
nals, including the East African Journal of Applied Health 
Monitoring and Evaluation (EAJAHME).

This year, the conference focused on two broad groups 
of actors who deal with data and improvement of health 
services delivery: experts dealing with formulation of pol-
icy guidelines, health interventions and health systems 
design under the Ministry of Health, Community Devel-
opment, Gender, Elderly and Children (MoHCDGEC), 
and actors involved in policy and programme implemen-

tation under the President’s Office – Regional Administra-
tion and Local Government (PO-RALG). Bringing these 
two groups together provided an opportunity for sharing 
challenges encountered during implementation of differ-
ent programmes together with the best practices from the 
lower government authorities.

The conference started with a speech from the Deputy
Minister of Health, Community Development, Gender,
Elderly and Children (MoHCDEC), as well as speeches
from the Vice Chancellor of Mzumbe University, the Dean
of the School of Public Administration and Management,
and a Senior Lecturer in the Department of Health Sys-
tems Management. These leaders provided a framework
for the current status and future aims of health M&E in the
country. They explained that the government of Tanzania
has made progress by putting electronic health systems
in place, but there are still problems in terms of the qual-
ity and reliability of data collected at the lowest levels of
the health system. Data collection can also be a burden
to health workers at the ground level who already have
extensive clinical and administrative duties, so there is
a need to streamline data collection to reduce the bur-
den to health workers and improve the quality. With all
the research being done in the country, there is a need
to disseminate research results and increase collabora-
tion between academic researchers and government to
ensure that research done is used to strengthen policies
and programmes. They encouraged the use of innovative
technologies for data collection and analysis, with the goal
of real-time data use at all levels of government.

The speeches were followed by three days of pre-
sentations by conference participants sharing M&E
best practices across Tanzania and beyond, including
international M&E experts from Tanzania, the U.S. and
Iran. The conference included 38 oral presentations
selected from among the abstracts and papers submitted
for consideration. After each presentation, the audience
asked questions and shared their perspectives. A few key
themes emerged from the presentations and discussions.

MACKFALLEN G. ANASEL1,*, LAWRENCIA MUSHI1, AND DEBBIE BAIN BRICKLEY2

1Department of Health Systems Management, Mzumbe University, Tanzania
2Institute for Global Health Sciences, University of California, San Francisco, USA
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Health programme assessments
Many presenters were invited to present data and

outcomes of health programme assessments. Exam-
ples included assessments of: the capacity of health
providers to analyse and use family planning data;
health service quality at a regional hospital; the National
Health Insurance Fund (NHIF) medical equipment
loan programme; informal sector enrollment in NHIF;
guidelines to improve data collection and management;
knowledge and attitudes of diabetic patients toward
diabetic complications; and knowledge and practices
of a community related to voluntary medical male
circumcision. All of these assessments provided valuable
information about challenges to success, best practices
and lessons learned from conducting various health
programmes throughout the country.

Interventions
Many conference participants presented information

about health interventions and their effectiveness. Exam-
ples of health interventions included: reducing maternal
mortality with emergency obstetric and neonatal care ser-
vices; increasing male partner involvement in prevention
of mother-to-child transmission of HIV services; increas-
ing access to critical HIV services; reducing loss to follow-
up among people living with HIV receiving treatment;
and training community AIDS committees to increase
data demand and use for decision-making.

A few conference participants presented innovations
and tools to enable data use and indicator tracking. One
included a digital platform to improve health data quality
and another was a mobile phone application to track
pregnant women’s access to services. These two pilot
intervention studies of innovative digital technologies
indicated on a small scale that these technologies can
simplify data collection and reporting for health care
workers. The next challenge will be scaling them up and
dealing with challenges such as internet access.

DHIS2 & DHFF
A few presentations centered on the link between

DHIS2 and DHFF and described the process of decentrali-
sation such that health facilities can receive funds based
on data available in DHIS2. Several challenges were
noted, such as health facilities having limited knowledge
of budget implementation and limited resources, and not
understanding the importance of good data. However,
data showed an increase in fund allocation, indicating
that DHIS2 data had improved.

Strengthening M&E capacity to track the 90-90-90 cascade
There is increasing interest globally in using M&E

data to track the 90-90-90 targets for ending the AIDS
epidemic: that by 2020, 90% of all people living with HIV
will know their status; that 90% of those diagnosed with
HIV infection will receive antiretroviral therapy; and that
90% of those receiving therapy will be virally suppressed.

A presentation from an international participant gave a
summary of successes of other countries in tracking the
90-90-90 cascade. Several examples were given of ways
to strengthen M&E capacity to track the cascade, such
as conducting cohort studies, adding questions to bio-
behavioral surveys, and using high-quality programmatic
data. The talk focused on the importance of tracking the
cascade for key populations at highest risk of HIV.

Communication, dissemination and collaboration
Several presentations presented ideas for increasing

communication and collaboration within the M&E
community, and improving dissemination practices. For
example, continuing to hold an annual M&E conference
is important. Also, an M&E journal was recently started
in Tanzania, the East African Journal of Applied Health
Monitoring & Evaluation. Both represent ways to improve
dissemination of research results and encourage collabo-
ration. There were also presentations about the Data Use
Partnership, a collaboration led by government with aims
to strengthen the health system in its entirety, and which
has made recommendations that form an investment
roadmap for the country. Additionally, the President’s
Office (PO-RALG) has developed a web portal to track
the activities of all government levels and more than 8000
partners working in the country on health programmes,
in order to improve awareness and collaboration.
All of these activities represent ways that those work-
ing in the health sector and M&E can better work together.

Summary
The goal of applied health M&E is to collect good qual-

ity data at health facilities, and empower health facilities
to analyse and use the data for programme improvement
and policy-making. Ultimately, the goal is to improve
health outcomes of the citizens of Tanzania. To achieve
this, we must build on the lessons learned at the con-
ference. The main messages presented throughout the
conference were:
• Ownership of programmes and data at facility/council
level is key to improve data quality and encourage data
use.
• It’s important to have sufficient and trained staff, allo-
cated appropriately; sufficient infrastructure; supportive
supervision and mentoring; and ongoing performance
reviews.
• Better dissemination, communication and collaboration,
between researchers, academia and government and fun-
ders, and between levels of the health system, is critical to
continued improvement of health M&E.
• Interventions that work in the pilot phase need to be
scaled up in order to have a broad impact.

Some question to consider in order to build on the
research that was presented at the conference include:

• What are the next steps to achieve goals? For
example, based on the results of an assessment, can an 
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intervention be planned, or is more information needed?
• If a tool is developed, can it be improved to be more
user-friendly? Will the end users have time to learn it and
use it daily?
• If an intervention is successful, how can it be scaled up?
How can the appropriate stakeholders be engaged?

Closing remarks were made by the Deputy Secretary,
who gave an encouraging speech asking all participants to
share what they’ve learned at the conference with their col-
leagues back home, and to continue to improve communi-
cation, dissemination and collaboration to keep the M&E
field moving forward in Tanzania and continue to im-
prove health systems and data. Research needs to be done
to have an impact in the real world and bridge the gap be-
tween academia and government. It is critical to involve
those who will collect and enter the data at the ground
level, and to encourage and train those same providers
to use the data for decision-making and programme im-
provement.
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The conference enhanced the M&E knowledge and
skills of conference participants and the hope is that
they will take the knowledge and skills back to their
home organisations and share lessons learned. It is
our expectation that the conference will pave the way
for further collaboration among institutions in health
science research and innovation to produce results
that government officials and health practitioners can
use in improving policies and decisions. Research
outputs will also inform training institutions to im-
prove curricula and design more relevant courses for
health professionals in both the public and private sectors.
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BACKGROUND
Health insurance among people of low income, such as female food vendors and others in the informal sector,
is one of the vital steps towards universal health coverage in Tanzania. Little is known to explain reasons for
low enrolment of informal workers in health insurance schemes. We studied what is hindering uptake of
health insurance among female food vendors in Kinondoni district in Dar es Salaam.

METHODS
The study took place from January to March 2018. A mixed methods design was employed using a
quantitative questionnaire and qualitative interviews. We included 75 respondents of which 70 were female
food vendors selected using the snow-balling method. Five respondents were officials from the National
Health Insurance Fund, who were purposefully selected.

RESULTS
Almost half of respondents (45.7%) were earning less than TZS 100,000 (equivalent to US $44.80) a month.
Most (82.9%) could not afford health insurance. Attitudes did not affect uptake of health insurance as the
majority (60.0%) agreed that health insurance is vital for their survival. However, a majority (63.4%) of
respondents did not know how health insurance works.

CONCLUSION
The low level of income and limited awareness of health insurance options limited enrolment into health
insurance. Interventions should ensure that everyone is enrolled irrespective of economic status. Moreover,
the government should design innovative strategies to increase awareness about health insurance.

Key words: Health Insurance, Informal workers, Female food vendors, Tanzania

BACKGROUND

Universal health coverage is critical to delivering better
health and is a unifying goal for health system devel-
opment. Several low- and middle-income countries, in-
cluding Brazil, China, Ghana, Indonesia, Rwanda, Sierra
Leone and Thailand, have taken steps to modify their
health systems to move closer to universal coverage
(World Health Organization, 2013; World Health Orga-
nization, 2015). However, despite global consensus and
pressure on governments to undertake universal health

coverage, it is estimated that 1000 million of the world’s
poor still do not receive the health services they need (Car-
rin and James, 2005; World Health Organization, 2005).

Having recognized the problems in health financing,
Tanzania created the National Health Insurance Fund
(NHIF) (NHIF, 2005). The government had set a target of
enrolling 45% of the population in prepayment schemes
by 2015 (Haazen, 2012). Currently, only 27% of Tanza-
nians are covered by various forms of health insurance.
These include the NHIF, for the formal sector, but it is
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open to voluntary enrolment from formal and informal
private sectors; the Community Health Fund (CHF)/ Tiba
kwa Kadi (TIKA) for the informal sector in rural areas and
urban areas respectively; and the private health insurance
sector (Tanzania health financing profile, 2016). The cur-
rent national CHF/TIKA coverage remains very low at
about 8% of the total population, with enormous regional
variations (National Health Account, 2012).

In the Third Health Sector Strategic Plan 2009–2015, the
government of Tanzania committed to universal health-
care via social health insurance. However, very few Tan-
zanians enrolled in social, community, or private health
insurance. The remaining population, including those
working in the informal sector or who are very poor, is
dependent on the public sector; they don’t have insurance
and are not served by any other risk-pooling mechanism
(Tanzania Health Financing Profile, 2016).

Female food vendors fall in the category of those
that work in the unregulated subsector (informal sector),
which represent more than 70% of the entire population
and contributes more than 40% of the gross domestic prod-
uct of Tanzania (The Economic and Social Research Foun-
dation, 2010; Bultman, et al., 2012). The majority of people
working in the informal sector have a low level of edu-
cation or no education, and women are overrepresented
(Akson and Masabo, 2013).

Female food vendors are an increasingly common sight
in many of Tanzania’s cities, especially in Dar es Salaam,
where formal jobs are scarce. Through the proceeds of
their trade, these female food vendors have become the
main sources of household livelihoods, helping to educate
their children, look after the families and undertake other
duties that were traditionally for their male counterparts
(Tan, et al., 2016). While these women provide for the
basic family needs such as food, shelter, clothes and school
fees, most of them do not have access to health insurance
schemes, making them vulnerable and exposing them to
potential impoverishment as a result of having to pay high
hospital bills in case someone in the family gets sick.

Although several studies in Tanzania (Akson and
Masabo, 2013; Kapologwe, et al., 2017) have focused on
health insurance issues, there is limited information on
what contributes to low uptake of health insurance in
the informal sector, which employs more than 75% of
the population (URT, 2015). Studies from other countries
have found that education and cultural factors (Acharya,
et al., 2012) and awareness and perception among market
women (Adewole, et al., 2017; Mathauer, Schmidt and
Wenyaa, 2008) are associated with uptake of health
insurance. Little is known of what contributes to low
uptake of health insurance in the informal sector in
Tanzania. Our study sought to explore whether income,
awareness and attitude variables hinder the uptake of
health insurance among female food vendors, given the
importance of the informal sector.

METHODS

Study design
We conducted a descriptive cross-sectional study

incorporating both quantitative and qualitative research
approaches. The study was carried out in Kinondoni
municipality, one of the five urban municipalities in Dar
es Salaam region. The estimated population of Kinondoni
in 2016-17 was 1,231,516 (Tanzania National Bureau of
Statistics, 2017). The area was chosen because it is one
of the busiest districts, with many building sites and
other construction sites where female food vendors work.
We estimated income using Tanzania Shilling (TZS) and
converted to US dollars with the official 2017 exchange
rate published by The World Bank (1 US $ = 2228.86 TZS).

Study subjects and sampling
The study included a total of 75 respondents and was

conducted from January to March 2018. Seventy re-
spondents were female food vendors, who are local en-
trepreneurs with small businesses selling cooked food on
street corners or in temporary shelters or construction
sites. A snow-balling technique was used to locate other
women who vend food in Kinondoni; after one vendor
was identified, we requested information about locations
of other food vendors. We also conducted in-depth inter-
views with five officials from NHIF, who were purpose-
fully selected because of their knowledge about health
insurance.

Subjects were included if they were female food
vendors age 18 years and above vending in Kinondoni
district. Exclusion criteria included those below 18 years
of age, males, and female food vendors who vended
outside Kinondoni district. Informed consent was
obtained from study subjects before we administered
questionnaires and interviews.

Measurements
The study examined three variable categories (income,

attitude and awareness) to understand their influence on
the uptake of health insurance by female food vendors.
A series of questions was asked to measure income, de-
fined as both earned and unearned income (Barr, 2004).
Attitude was measured by asking whether they thought
enrolling in health insurance was important and who
makes decisions to be enrolled. A Likert scale was used
to measure attitudes. Awareness was measured by asking
whether they knew about health insurance and whether
it has any benefit to them. Furthermore, some people, es-
pecially those in the informal sector, tend to associate free
health insurance services with people who are infected
and affected by HIV and AIDS. Therefore, we sought to
determine whether female food vendors had such views.
Respondents were asked whether they associated enrol-
ment into health insurance, especially the NHIF (since it
is the cheapest), with having HIV/AIDS.

A semi-structured questionnaire with close-ended
questions was used to collect information on income, at-
titude and awareness of the subjects. We pilot-tested the
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questionnaire with key informants to get feedback and
improve the instrument. A trained interviewer adminis-
tered the questionnaire to study participants in a private
setting. Both English and Swahili languages were used
for those who might not be conversant with one of the
two languages. The questionnaire took 20 minutes to
complete.

For the qualitative component, an in-depth unstruc-
tured key informant interview guide was used to collect
information from NHIF officers, including income, atti-
tudes and awareness of female food vendors and uptake
of insurance. The interviews took place in the office
settings and were conducted by a trained interviewer
who took detailed notes. The interviews typically lasted
for 15 minutes.

Data analysis
Quantitative data was entered manually in Microsoft

Excel and checked for accuracy and completeness. Data
were later transferred into SPSS 20 for statistical analysis.
Frequency tables and figures were used to present
the results. Qualitative data were coded, categorized
and grouped into themes to enable construction of
meaning based on respondent’s expression. The find-
ings are presented in the forms of quotes and descriptions.

Ethical issues
The research was approved by Mzumbe University.

Subjects filled in a consent form before being interviewed.
All information collected was kept confidential and used
only for the intended objective of the study.

RESULTS
Demographic characteristics

Of 80 female food vendors approached for the study, 70
enrolled. More than half of the respondents (58.5%) were
aged 18-39 years; less than a third (28.6%) were between
40-54 years, while only (12.9%) were 55 and above (Table
1). Most (64.3%) had completed primary level education,
28.6% had completed secondary education, and 7.2%
above secondary level of education. Just over 40% (41.4%)
of the subjects were married, 25.7% were single, 14.3%
were widowed and 18.6% were divorced. More than
half of female food vendors (58.6%) had two or more
dependents.

Income and uptake of health insurance
The study sought to understand whether income of

female food vendors could affect uptake of health insur-
ance. Monthly income of vendors was between 100,000 to
290,000 Tsh (equivalent to 44.8 to 130.1 US$) for 44.3% of
respondents and under 100,000 Tsh for 45.7% of respon-
dents (Table 2). When it came for paying health care bills,
half (50.0%) of the respondents said they would opt for al-
ternative treatments such as self-diagnosis, a third (32.8%)
said they paid out of pocket, and 12.9% indicated that
they would get money from their relatives or next of kin.

Characteristics N=70 %

Age (years)

18-39 41 58.5

40-54 20 28.6

55+ 9 12.9

Education completed

Primary 45 64.3

Secondary 20 28.6

Certificate/diploma 2 2.9

University 3 4.3

Religion

Christian 29 41.4

Muslim 31 44.3

Others 10 14.3

Marital status

Married 29 41.4

Single 18 25.7

Widowed 10 14.3

Divorced 13 18.6

Number of dependents

None 9 12.9

1 20 28.6

2 to 4 29 41.4

Above 5 12 17.2

We also asked whether they set aside a budget for health
expenditure in their families; 64.3% indicated that they
did not. One NHIF official said:

“Premiums for informal sector is very unlikely to prevent
people from joining insurance scheme, poor financial manage-
ment does. People are not saving their money for unexpected
events such as illness.”

Awareness of health insurance
We sought to know whether female food vendors were

aware of health insurance. The majority (63.4%) were not
aware of health insurance, as regards to where, who, and
how it is provided (Table 3). When asked the level of
their awareness, a majority (67.1%) of the respondents in-
dicated that they were aware of health insurance services
to a small extent, while 30.0% were aware to a moderate
extent, and 2.9% were aware to a great extent. Regarding
where they seek medical care when they fall ill, many
respondents (41.4%) went to a pharmacy or drug store;
25.7% went to traditional attendants, and 17.1% went to
conventional medical facilities. We were also interested
to know whether fear of HIV screening hinders subjects
from taking up health insurance. We found that the major-
ity (54.3%) of respondents were afraid to enroll in health
insurance due to fear of being screened for HIV.
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Category of variable N=70

N=70 %

Income category (Tsh)*)

Above 500,000 1 1.4

300,000-490,000 6 8.6

100,000-290,000 31 44.3

Under 100,000 32 45.7

Strongly agree 30 42.9

Agree 28 40.0

Neither agree nor disagree 1 1.4

Disagree 5 7.1

Strongly disagree 6 8.6

Pay in cash (out of pocket) 23 32.8

Use alternative medicine 35 50.0

Get money from rela-
tives/next of kin

9 12.9

None 3 4.3

Yes 25 35.7

No 45 64.3

Yes 10 14.3

No 60 85.7
*One US$ is equivalent to 2228.86 TZ sh (World Bank, 2017)

Regarding awareness of health insurance, the NHIF of-
ficers felt that people are not aware of health insurance.
One officer said:

“We normally encounter a lot of problems. Many people
in the country, including those in the formal sector, do
not properly understand how health insurance works. For
example, there is a mistaken belief that health insurance is
for the rich. . . something which is not true. Nevertheless, we
have been using agency to train people about health insurance.”

Attitudes about health insurance
We sought to understand attitudes of female food

vendors toward health insurance. The results showed
that a majority (60.0%) strongly agreed and 20.0% agreed
that health insurance is important for themselves and
their families (Table 4). Only 8.5% disagreed or strongly
disagreed. In addition, we examined reasons for not
joining health insurance services like those provided by
NHIF. The most common reasons were: limited income
(35.7%); cultural beliefs (25.7%); and limited knowledge
about the existence of such services (17.1%). Fewer
(12.9%) thought that health insurance is a waste of money,
and 8.6% felt that insurance should be provided by the
government.

in
 
Kinondoni

 
district,

 
Tanzania,

 
2018.

Category of variable N=70

N=70 %

Yes 18 25.7

No 45 63.4

Can’t tell 7 10.0

Small 47 67.1

Moderate 21 30.0

Great 2 2.9

Hospital/health facility 12 17.1

Traditional means 18 25.7

Pharmacy/drug shop 29 41.4

Do not use any of the above 11 15.7

Yes 38 54.3

No 32 45.7

Strongly agree 35 50.0

Agree 22 31.4

Neither agree nor disagree 6 8.6

Disagree 4 5.7

Strongly disagree 3 4.3

Yes 7 10.0

No 59 84.2

Can’t tell 4 5.7

Another important issue is who makes the decision to
join health insurance. Almost half of respondents (42.9%)
indicated that joining health insurance could be decided
by either spouse. Other respondents indicated that a wife
(21.4%), a husband (20.0%), or both a wife and husband
(15.7%) make the decision. When we asked whether these
female food vendors could enroll for health insurance
without consulting their husband, more than half (55.7%)
said they could not.

Regarding attitudes toward uptake of health insurance,
one NHIF official said:

“Certainly, attitudes of informal sector workers has hindered 
uptake of health insurance, but this is contributed by poor 
sensitization. Meaning that increasing more advertisement 
through media and the use of brochures to broaden knowledge 
and reduce negative attitudes towards health insurance.”

Table 2. Income of female food vendors in Kinondoni 
district

Table 3. Awareness of health insurance among female food 
vendors

Income hinders enrollment in health insurance

Payment method for health insurance

Allocated funds for healthcare in case of illness

Additional sources of income

Some reported knowledge of health insurance

Self-reported level of awareness about health 
insurance

Venues frequented for treatment

Most female food vendors do not know the benefit of 
health insurance
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in Kinondoni district, Tanzania, 2018.

Category of variable N=70

N=70 %

Enrollment in health insurance is important for you and your 
family

Strongly agree 42 60.0

Agree 14 20.0

Neither agree nor disagree 8 11.4

Disagree 2 2.8

Strongly disagree 4 5.7

Main barriers to enrollment

Cultural beliefs 18 25.7

Limited income 25 35.7

Limited knowledge about exis-
tence of such services

12 17.1

Belief that health insurance is a
waste of money

9 12.9

Belief that health insurance
should be provided by govern-
ment

6 8.6

Both wife and husband 11 15.7

Husband alone 14 20.0

Wife alone 15 21.4

Either husband or wife 30 42.9

Yes 19 27.1

No 39 55.7

Can’t tell 12 17.1

Strongly agree 8 11.4

Agree 24 34.2
Neither agree nor disagree 31 44.3

Disagree 3 4.2

Strongly disagree 4 5.7

DISCUSSION

Our findings show that limited awareness and the level
of income were both barriers to enrolling in health insur-
ance. Despite these barriers, we identified positive atti-
tudes towards enrolling in health Insurance since most
female food vendors thought health insurance was im-
portant to them and their families. From the providers’
point of view, awareness was a big challenge because in-
surance uptake cannot increase as long as there is limited
awareness about how health insurance works. Studies in
Nigeria and Bangladesh have also found that there is a
low level of awareness of health insurance in the informal
sector (Adewole, et al., 2015; Sarker, et al.; 2017, Adewole,
et al., 2017).

Many of the female food vendors in the current study
were earning less than US$ 44.8 a month, which is insuffi-
cient to cover healthcare-related bills such as transporta-
tion to health facilities, hospital bills, drugs and other
related services. This makes them vulnerable to poverty
if they or their families become ill. OECD reported that
workers in the informal sector tend to be most vulnera-
ble, resulting in a situation where those who most need
the protection offered by social insurance are least able to
access it (OECD, 2017). Moreover, in many developing
countries in sub-Saharan Africa, social protection mech-
anisms are weak or non-existent, leaving the burden on
families and communities, particularly women, to pro-
tect themselves from social and economic risks (Myamba,
2017).

We also found that female food vendors in our study
had low education and several dependents, putting more
strain on their financial situations. A majority of study
participants had only primary and secondary education.
Studies in Tanzania and by the International Labour Or-
ganization also reported that the majority of those in the
informal sector are women with low education or no edu-
cation (Akson and Masabo, 2013; ILO, 2013). Furthermore,
the majority of study participants had two or more de-
pendents. A study in Nigeria also found that more than
half of market women in the informal sector claimed to
have three or more dependents (Adewole, et al., 2017). In
Tanzania, Stoermer, Kessy and Widmer, (2013) reported
that families with low-income levels tend to have more
children.

Our study had several limitations. Although responses
from female food vendors suggested that most of them
had no health insurance, our study did not specifically
ask whether they had health insurance, either themselves
or through their spouses, so this could not be measured
as an outcome variable. However, based on conversations
it was clear that almost all of the respondents were
not covered by any type of health insurance. More-
over, although the NHIF officials interviewed were
responsible for the roll-out of NHIF to the majority of
Tanzanians and therefore had in-depth experience, they
had to generalize their experiences when answering
qualitative questions about women’s experiences. The
limited sample of this study makes our results not gener-
alizable to others in the informal sector or other countries.

CONCLUSION

Despite the limitations, this study showed that limited
awareness of health insurance, as well as low income
of the female food vendors, kept them from enrolling
in health insurance. These results imply that Tanzania
will have trouble achieving the goal of universal health
coverage without addressing these challenges. Social
insurance policymakers should consider appropriate
interventions that ensure that everyone, regardless of
income, receive needed health care without suffering

Table 4. Attitudes of female food vendors towards health 
insurance

Decision-maker for enrollment in health insurance

Able to enroll in health insurance without husband

Health insurance is necessary when family is at higher 
risk of disease
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in health insurance. These results imply that Tanzania
will have trouble achieving the goal of universal health
coverage without addressing these challenges. Social
insurance policymakers should consider appropriate
interventions that ensure that everyone, regardless of
income, receive needed health care without suffering
undue financial hardship. Moreover, the government of
Tanzania should design innovative strategies that will
increase awareness about health insurance.
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Determinants of provider-initiated HIV testing and

*

BACKGROUND
The HIV/AIDS burden persists in sub-Saharan Africa despite preventive efforts. In Kenya, the HIV prevalence
in Kisumu county (19.9%) is triple the national rate (5.9%). Provider-initiated testing and counselling (PITC)
is among the best strategies for HIV prevention. The model entails HIV testing of individuals presenting
themselves to health facilities for routine medical services. Though introduced in most healthcare facilities in
Kenya, the uptake of PITC and determinants of uptake have not been established. The main objective of
this study was to establish the determinants of PITC uptake by patients seeking healthcare services at the
Jaramogi Oginga Teaching and Referral Hospital.

METHODS
This was a cross-sectional study involving a systematic random sample of patients seeking services at the
hospital.

RESULTS
Of 291 participants, 53% were females and 70% were aged between 18 and 35 years. Participants aged 36-45
years were less likely to accept PITC services than those aged 18-25 years (unadjusted odds ratio (uOR)=0.28,
95% CI [0.14-0.59]). Employment (uOR=1.81, 95% CI [1.09-3.01]) and having a friendly relationship with
the provider (uOR=3.35, 95% CI [1.41-7.92]) were significantly associated with PITC uptake. Patients who
reported having a friendly relationship with the staff were more likely to report PITC uptake (adjusted odds
ratio (aOR) = 4.75, 95% CI [1.58-14.31]).

CONCLUSION
Interventions should encourage facilities to improve staff-patient relationships to increase uptake of PITC
services.

Key words: HIV, Engagement in care and prevention, HIV diagnosis, ART

BACKGROUND
Sub-Saharan Africa remains the region in the world

most affected by HIV, with an estimated 25.6 million peo-
ple living with the HIV (PLHIV) (UNAIDS, 2018). By
2020, the 90–90–90 target set by the Joint United Nations
Programme on HIV/AIDS (UNAIDS) intends to get 90%
of all people living with HIV to know their HIV status;
90% of all people with diagnosed HIV infection to receive

sustained antiretroviral therapy; and 90% of all people
receiving antiretroviral therapy to have viral suppression
(Suthar, et al., 2013). Despite significant efforts to achieve
the 90–90–90 treatment target, close to half of the PLHIV
remain unaware of their status.

HIV testing and counselling (HTC) is the primary en-
try point to HIV prevention, care, and treatment services
(Oluoch, et al., 2017), and provider-initiated testing and
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counselling (PITC) was introduced to complement the
traditional client-initiated testing and counselling model
(UNAIDS, 2007). With the increasing accessibility of effec-
tive interventions such as prevention of mother-to-child
transmission (PMTCT) and antiretroviral therapy (ART),
PITC has been promoted as a way of increasing testing
coverage globally, including in Kenya, which published its
first guidelines in 2008 (NASCOP, 2008). PITC can be ini-
tiated at any service delivery point in the hospital setting.
In this model, individuals presenting to a health facility
are encouraged to be tested for HIV as part of the routine
medical services, but are free to opt-out (WHO and UN-
AIDS, 2007). PITC has successfully been implemented in
antenatal and tuberculosis clinics in sub-Saharan Africa
(Ujiji, et al., 2011; MoH Rwanda, 2012). Studies from
Ethiopia, Uganda and Rwanda have reported high PITC
acceptability, testing and linkage rates (Kayigamba, et al.,
2016; Girma & Enquselassie, 2009).

Kenya has a high HIV prevalence of 5.9%, and Kisumu
County, located in Nyanza region, is among the counties
with high HIV prevalence (19.9%). Kenya is among the
countries in sub-Saharan Africa with relatively high cover-
age of HTC; approximately 72% of adults aged 15-64 years
reported having ever been tested for HIV (NASCOP, 2012).
This can be attributed to the rapid expansion of HTC ser-
vices in Kenya since 2010 (NASCOP, 2010), including vol-
untary testing and counselling, PITC, and home-based
counselling and testing (Oluoch, et al., 2017; NASCOP,
2012). Despite the increase of testing coverage over the
years, universal access to HIV testing has not been at-
tained (Oluoch, et al., 2017). To improve HTC uptake,
various approaches have been employed, including tar-
geting health facility patients and clients via PITC.

The study was conducted in Jaramogi Oginga Odinga
Teaching and Referral Hospital (JOOTRH) in Kisumu
County, the largest referral hospital in western Kenya.
Since PITC inception and subsequent roll-out in JOOTRH,
the uptake has generally remained below the universal
target (Burmen & Mutai, 2016). To date, there are no
published data examining the determinants of PITC
uptake at JOOTRH. This study was conducted to establish
the determinants of PITC uptake in order to inform
the development and implementation of strategies to
improve HTC and PITC uptake.

METHODS

This was a cross-sectional study conducted in 2014 at
JOOTRH, Kisumu County, Kenya (Figure 1). JOOTRH
is a 467-bed referral facility that serves more than 5
million people within the western region, with an average
occupancy of approximately 95%. Out-patient visits
average 250,511 annually, while inpatient admissions
average about 21,000. The hospital serves an area with
some of the worst health indicators in the country,
including an HIV prevalence (19.9%) that is more than
twice the national HIV prevalence (5.9%) (Ministry of

Health, 2016.) The facility has PITC counsellors who
offer HTC to patients seeking healthcare services not
only related to HIV/AIDS. The hospital also has a well-
established HIV/AIDS treatment centre which had en-
rolled more than 34,364 patients as of 2016, with 15,514 on
ART.

The study sample size was calculated based on Fisher’s
formula accounting for the prevalence rate of HIV within
Kisumu. Finite population correction and attrition rate of
10% was then used to adjust the study sample size. The
study participants were selected from patients and clients
aged 18-64 years seeking healthcare services within the
facility. A systematic random sampling technique was
used in recruiting participants from the target population
as they exited the facility. The facility has an average of
686 patients visiting per day, and the study had a time
frame of 30 days for data collection.The study required a
sample size of 290 patients for a period of 30 days which
translated to approximately 10 participants being inter-
viewed per day. Therefore, the average of 686 patients
visiting the facility per day was divided by 10 giving an
approximate interval of 69 individuals. This informed the
use of systematic sampling where we interviewed every
69th patient exiting the facility.

A structured questionnaire was used to collect data
in October 2014. The questionnaire included sociodemo-
graphic characteristics, including gender, age, education,
employment and marital status. The questionnaire also
included facility factors, including whether benefits of
PITC were discussed, the waiting room condition, time to
get served, staff-patient relationship and satisfaction with
service. In measuring the staff-patient relationship, pa-

Figure 1. Map of study area
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tients were asked whether their experience with the staff
was friendly or not. The primary outcome variable (PITC
uptake) was based on patients’ records. This data was
entered into an electronic database by research assistants
trained in interviewing methods and research ethics.

Participants’ socio-demographic characteristics, overall 
and by PITC uptake, were described using percentages 
and frequencies for categorical data. Bivariate logistic 
regression was used to assess the potential factors asso-
ciated with the uptake of PITC services. Variables that 
had a p-value of less than 0.2 were fit in the multivariate 
analysis. Associations were reported by use of odds 
ratios with their 95% confidence intervals (CI). Statistical 
significance was considered at p <0.05. Data analysis was 
done using SAS for Windows version 9.2.

RESULTS

Table 1. Socio-demographic characteristics of participants

Characteristics n=291 %

Gender

Male 136 46.7

Female 155 53.3

Age in years

18-25 years 97 35.8

26-35 years 91 33.6

36-45 years 51 18.9

46-55 years 16 5.9

56 years and above 16 5.9

Marital status

Single 131 45.0

Married 123 42.3

Widowed 24 8.3

Divorced/separated 13 4.5

Religion

Christian 257 88.6

Muslim 29 10.0

Other 4 1.4

Level of Education

None 42 15.2

Primary 110 39.9

Secondary & Post-Secondary 124 44.9

Occupation

Small business/self-employed 66 23.1

Formal employment 91 31.9

Unemployed 80 28.0

Student 43 15.0

Other 6 2.1

Visit Type

Patient 132 46.6

Client 151 53.4

The study included 291 respondents, 53% of whom
were female (Table 1). More than a third of the respon-
dents (36%) were aged 18-25 years and 34% were aged
26-35 years. Almost half (45%) reported being single while
42% reported being married. The majority of respondents
were Christians (89%). More than half (55%) of the study
participants had an education level of primary and be-
low. Nearly one-third (32%) of participants were formally
employed, while 23% were self-employed and 28% were
unemployed. Lastly, 53% of the study participants were
clients while 47% were patients. For this study, patients
were regarded as ‘individuals who suffer’ (from ailments)
while clients were categorized as individuals who were
recipients of a professional service.

Close to a third, 179 (61.5%), of participants seeking 
services at JOOTRH reported uptake of PITC (Table 2). A 
majority of the participants aged between 18-25 years, 

Table 2. Correlates of socio-demographic factors and PITC uptake

Variable PITC Up-
take Rate

Bivariate Multivariate
Regres-
sion

Overall n% uOR
[95% CI]

p-
value

aOR
[95%]

p-
value

Gender 0.674

Females 97 (67.0) 1.11 [0.68-
1.82]

Males 82 (63.7) ref.

Age 0.003 0.255

18-25 67 (71.3) ref.

26-35 63 (71.6) 1.02 [0.53 -
1.93]

0.963 0.72 [0.28-
1.87]

36-45 19 (41.3) 0.28 [0.14-
0.59]

0.001 0.35 [0.10-
1.21]

46-55 11 (78.6) 1.48 [0.38-
5.71]

0.572 2.39 [0.24-
23.70]

56+ 8 (53.3) 0.46 [0.15-
1.40]

0.170 1.27 [0.19-
8.55]

Education 0.448

Primary
and below

34 (68.0) 1.39 [0.69-
2.79]

0.359

Secondary 72 (67.9) 1.38 [0.80-
2.40]

0.248

Post-
Secondary

72 (60.5) ref

Currently
employed

0.022 0.851

Yes 88 (58.7) 1.81 [1.9-
3.01]

0.93 [0.42-
2.05]

No 90 (72.0) ref

Marital sta-
tus

0.146 0.410

Single 86 (68.3) ref

Married 76 (65.5) 0.88 [0.52-
1.51]

0.651 1.12 [0.45-
2.77]

Divorced 17 (50.0) 0.47 [0.22-
1.00]

0.051 0.53 [0.15-
1.90]
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26-35 years and 46-55 years had high rates of PITC uptake
(71.3%, 71.6% and 78.6%, respectively). PITC uptake was
similar among all three education levels (68.0% for those
with primary and below, 67.9% for those with secondary,
and 60.5% for those with post-secondary education). High
PITC uptake was also reported among patients who were
not currently employed (72.0%), single (68.3%) and mar-
ried (65.5%).

Several variables were found to be associated with
PITC uptake in the bivariate analysis. Participants who
were aged 36-45 years were less likely to uptake PITC
compared to participants aged 18-25 years (unadjusted
odds ratio (uOR) = 0.28, 95% CI [0.14-0.59]). Employment
was found to be positively associated with PITC uptake
compared to being unemployed (uOR=1.81, 95% CI
[1.09-3.01]). The study also found that participants who
were divorced/widowed/separated were less likely to
report uptake of PITC compared to participants who were
single (uOR =0.47, 95% CI [0.22-1.00]).

Table 3. Association of facility factors and PITC uptake

Variable PITC Up-
take Rate

Bivariate Multivariate
Regres-
sion

Overall n% uOR
[95% CI]

p-
value

aOR
[95%]

p-
value

Discussed
benefits of
PITC

0.098

No 95 (70.9) ref

Yes 75 (80.7) 1.71 [0.91-
3.23]

Waiting
Room

0.153 0.224

Public room 17 (89.5) ref.

Private
room

154 (74.0) 2.98 [0.67 -
13.32]

2.68 [0.55-
13.12]

Time to get
served

0.209

0-25 min-
utes

75 (81.5) ref

26-45 min-
utes

63 (71.6) 0.57 [0.28-
1.15]

0.118

46 and
above
minutes

15 (68.2) 0.49 [0.17-
1.37]

0.174

Staff-
patient/Client
Relation-
ship

0.006 0.006

Friendly 164 (77.0) 3.35 [1.41-
7.92]

4.75 [1.58-
14.31]

Not
Friendly

12 (50.0) ref

Satisfied by
service

0.079 0.410

Satisfied 156 (75.4) 1.99 [0.92-
4.28]

Not satis-
fied

20 (60.6) ref

The analysis of facility factors and PITC uptake showed
that high uptake was reported if the counsellors discussed
the benefits of PITC (80.7% versus 70.9% if counselors
did not discuss the benefits of PITC) (Table 3). Partici-
pants who were served in less than 25 minutes had high
rates of PITC uptake (81.5%) compared to those who were
served within 26-45 minutes (71.6%) or more than 45 min-
utes (68.2%). Participants who reported a friendly staff-
patient/client relationship reported higher rates of PITC
uptake (77.0%) compared to those who did not (60.6%).
Lastly, participants who reported that they were satisfied
by the service offered by the facility had higher rates of
PITC uptake (75.4%) than those who were not (60.6%).
In the bivariate analysis, participants who had a friendly
relationship with the provider were more likely to accept
PITC services than those who did not (uOR=3.35, 95% CI
[1.41-7.92]).

The variables that were fit in the multivariate re-
gression model included age, employment status,
marital status, waiting room (public or private) and
staff-patient/client relationship. The staff-patient/client
relationship was the only independent determinant of
PITC uptake. Patients who reported having a friendly
relationship with the staff were more likely to report PITC
uptake than those who did not (adjusted odds ratio (aOR)
= 4.75, 95% CI [1.58-14.31]) (Table 3).

DISCUSSION

This study found that close to two-thirds of the patients
in a referral hospital in Kenya reported uptake of PITC.
The patient/client relationship with the staff was a sig-
nificant determinant of PITC uptake, in that participants
who felt that they had a friendly relationship with the
staff were more likely to uptake PITC services. Evidence
from both low- and high-income countries indicates that
the direct offer of HIV testing by health providers can
result in significant improvements in test uptake and that
the intervention is acceptable to patients and providers
(Hensen et al., 2012).

The current study had a higher proportion of female
participants than males. However, the PITC uptake was
slightly higher in females, corresponding to PITC uptake
rates of studies done in Africa (Ruria, et al., 2017; Oluoch,
et al., 2017). Several interventions have already been done
in this region, particularly targeting the male population,
so as to increase uptake (KNBS, 2014). Furthermore, this
study found that those aged between 36 to 45 years and
those above 56 years of age were less likely to uptake
PITC services than individuals between the ages of 18
to 35 years. Similar findings of association between an
increase in age and HIV testing uptake were observed in
studies done in Zimbabwe and Tanzania (Sherr et al. 2007;
Sanga et al. 2015).

The study findings on marital status and PITC uptake
were different than what was found in other studies (Ab-
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durahman, et al., 2015; Church, et al., 2017). A study by
Burmen and Mutai (2016) conducted in Eastern Ethiopia
found out that participants who were married were more
likely to uptake (Burmen and Mutai 2016) PITC services
compared to those who were single, possibly due to the
fact that marriage in sub-Saharan Africa is a known risk
factor for HIV infection (Abdurahman, et al., 2015). Sim-
ilarly, those who were divorced, separated or widowed
were more likely to uptake PITC services, contrary to our
study findings. The dissimilarities in study results may
be attributed to awareness programmes in Kenya that
encourage unmarried individuals to undertake the PITC
services ((Ruria, et al., 2017).

A majority of the healthcare facilities in sub-Saharan
Africa are delivered through vertical systems (Lawn,
et al., 2008; Doherty, et al., 2010). This fragmentation
of service delivery has been heightened in countries
that have recently experienced rapid scale-up of ART
programmes (Ferradini, et al., 2006; Rosen, et al., 2007).
The current study found that respondents who were
served in a lesser time were more likely to uptake PITC
services than those who were served after a longer time.
This may be an essential contributor to encouraging
positive staff-patient relationships, as less time spent
waiting signifies operational efficiency. These findings are
in line with several studies that show that longer waiting
times adversely affected patients’ health-seeking behavior
(Meremo, et al., 2015). Hence, increased waiting times
were perceived to be a barrier to PITC uptake.

CONCLUSION

Understanding the uptake of PITC and associated
factors is key in developing strategies that will help iden-
tify the gaps and advise on who and what to target for
services in sub-Saharan Africa. The current study found
high PITC uptake among patients who reported that the
facility staff had a friendly patient-client relationship.
Facility staff need to be trained on the importance of
having a friendly patient-client relationship.
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BACKGROUND
Interventions to improve performance of global programs in the HIV cascade of care are widespread and
increasing the focus of implementation science. At present, however, there is no clear consensus on how to
conceptualize their improvement at the program level. The commonly used measures of association, based on
ratios of probabilities (or odds), have well-known defects in public health applications. They yield large effect
sizes even when the absolute effects, and therefore the public health impact, are small. On the other hand, risk
differences create problems because settings with higher baseline values are penalized. We aim to examine
ways of quantifying improvement in each health center of a cluster-randomized trial in Uganda to accelerate
antiretroviral therapy initiation among HIV-infected adults.

METHODS
We formalize the concept of the ‘improvement index,’ defined as the fraction of gaps closed as a metric of
improvement, and suggest that it has unique features and strengths when compared to risk ratios and risk
differences.

RESULTS
Overall agreement between the different indices was not high, especially among health centers that were
among the top 5 or 10. However, all ranking showed broad similarities at the far ends of the spectrum. On
scatter plots, there was a positive linear relationship between the metrics, and the Bland Altman (B-A) plots
were in agreement.

CONCLUSION
The improvement index can be used as an alternative measure of association in implementation science
interventions. It can be useful for public health purposes as it demonstrates how much can be covered from
the baseline.

Key words: Antiretroviral therapy, improvement index, agreement, intervention, HIV

BACKGROUND

Interventions to improve performance of global pro-
grams in the HIV cascade of care are increasingly
widespread and a focus of implementation science as
well as routine program improvement activities (Hickey

et al., 2017). For example, results-based financing rep-
resents a broad family of strategies that offer monetary
rewards to facilities to make improvements or meet tar-
gets (Basinga et al., 2011; Gomez Atun, 2012). These
rewards are often used by the facility for the facility or,
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in some cases, as take-home pay for health care workers
(Bassett, Wilson, Taaffe, Freedberg, 2015; Rajkotia et al.,
2017). Many other approaches, which are not based on
financial incentives, also seek to use improvements in per-
formance as a metric of success. Reputational incentives
– through the use of awards – are increasingly common
(Amanyire, Semitala, Namusobya, Katuramu, Kampiire,
Wallenta, Charlebois, Camlin, Kahn, Chang, 2016). Qual-
ity improvement strategies are also increasingly asked to
demonstrate effects, and therefore looking at change over
time or across facilities is increasingly called for (Berwick,
2004, 2008). Even traditional quality assurance schemas
are based on whether or not a set of activities reaches pre-
specified benchmarks (Perriëns, 2004). Finally, scientific
evaluation of change in practice or improvement is in-
creasingly a focus of implementation science (Kitson et al.,
2008). In these studies, it is often necessary to understand
both the pooled results across all study sites as well as the
extent of change in subgroups or even individual sites.

Many measures of association used to indicate improve-
ment suffer from limitations. The most traditional mea-
sures of association, odds ratios (OR), risk ratios (RR) or
relative risks, are based on ratios of probabilities or odds
(Sterne, 1988; Tripepi, Jager, Dekker, Wanner, Zoccali,
2007), and each has some shortcomings in public health
applications. Ratio measures of association can be large
even when the absolute effects, and therefore the public
health impact, is small. In general, risk differences (RD)
have been favored to understand public health impact;
absolute risk differences tell us the number needed to treat
to create change (King, Harper, Young, 2012). Yet risk
differences also have limitations: facilities or settings that
have higher starting points are penalized (because there
isn’t much room for improvement) when compared to
facilities that start at a low level of performance. A ‘differ-
ence’ measure of association could be seen, therefore, as
having more to do with the starting point than how much
effort or change is achieved. Still other metrics are based
on a clinic making a certain absolute threshold as a sign
of success, irrespective of how much change was required
to achieve that threshold (e.g., UNAIDS 90-90-90 targets).
If a facility is already near a threshold, they may expend
relatively little to make the benchmark, and therefore miss
obtainable additional improvements.

In this paper, we examine the site level results of
a stepped-wedge cluster-randomized trial in Uganda
that involved 20 separate health facilities to accelerate
antiretroviral (ART) initiation among HIV-infected adults
(Amanyire, Semitala, Namusobya, Katuramu, Kampiire,
Wallenta, Charlebois, Camlin, Kahn, Chang, 2016).
Given the notable heterogeneity across facilities in the
level of the outcome (rapid ART initiation) before the
introduction of the intervention, we use this opportunity
to examine different approaches to the quantification of
improvement in each clinic. We formalize the concept of
the ‘improvement index’ (II), defined as the fraction of
gaps closed as a metric of improvement and suggest that

it has unique features and strengths when compared to
more traditional measures of association such as OR, RR,
and even RD. We seek to advance the conceptualization of
improvement through articulating the relative strengths,
weaknesses and unique contributions of different types of
metrics to improve the HIV cascade of care.

METHODS
Setting

The data used in this study are from the START-
ART study in Uganda (ClinicalTrials.gov, number
NCT01810289), whose design, methods, and results have
been described elsewhere (Amanyire, Semitala, Namu-
sobya, Katuramu, Kampiire, Wallenta, Charlebois, Cam-
lin, Kahn, Chang, 2016). Briefly, the START-ART study
was a cluster-randomized stepped-wedge trial conducted
between April 2013 and July 2015 with the aim of in-
creasing the rate of ART initiation among HIV-infected
treatment-eligible patients. It was conducted within 20
public health facilities that offer ART for HIV, based in
Kampala and Mbarara districts. The health facilities were
randomized into groups of five every six months, and the
study included all treatment-naïve HIV-infected adults
clinically eligible for ART who met criteria for ART under
the Ugandan national guidelines during the study period.
The START-ART study was approved by institutional re-
view boards of the University of California and by ethics
boards at the Makerere University in Kampala and the
Uganda National Council for Science and Technology.

The START-ART intervention was based on the PRE-
CEDE model which suggests that ‘predisposing, enabling
and reinforcing’ factors are needed to create behavior
change among health care workers (Green, 2005). Predis-
posing factors are knowledge or information that inclines
or influences a person to a particular behavior, enabling
factors are materials or skills that facilitate the desired
behavior, and re-enforcing factors are the anticipated re-
wards to consequences of behavior. For a predisposing
factor, we used an opinion leader-led interactive train-
ing that conveyed recent scientific evidence regarding the
benefits of rapid initiation of ART from trials (e.g., ACTG
5164) (Geng et al., 2011; Zolopa et al., 2009) and the risks
of delayed ART initiation (e.g., loss to follow-up, AIDS
progression in those with advanced immunosuppression)
to frontline HIV care providers. Secondly, for an enabling
factor, we introduced a point-of-care PIMA™ CD4 test
machine to each clinic. The PIMA delivered an absolute
count of T-helper cells from either a finger stick or venous
whole-blood sample within 20 minutes and allowed deter-
mination of treatment eligibility on the same day as pre-
sentation (Coetzee et al., 2010; Glencross, Coetzee, Lawrie,
Stevens, Osih, 2010). Finally, as the re-enforcing factor to
motivate sites, the study provided bi-annual feedback that
involved presentation of the clinic ART initiation rates as
compared to other clinics. The feedback meetings were
held quarterly with health facility leaders (‘in-charges’) as
well as all staff at the clinics.
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Examining the measures of effect in the before- and after-
intervention studies

In the before-intervention (unexposed) and after-
intervention (exposed) studies, we examined the
effectiveness of the intervention among the targeted
population by determining changes over time between
the groups by calculating the OR, RR, and RD. For the OR,
we examined the ratio of odds the outcome of interest
before the intervention and after the intervention roll-out
(Cunningham Card, 2014; Tu et al., 2014). For the RR, we
examined the risk of an outcome among the population
before the intervention and after the intervention; and
for the RD, we calculated the difference in proportions
between the participants with outcome of interest in
the intervention group and before the intervention
(Amanyire, Semitala, Namusobya, Katuramu, Kampiire,
Wallenta, Charlebois, Camlin, Kahn, Chang, et al., 2016).

Population and sample
As in the parent START-ART trial, we analyzed all

the HIV-infected ART-eligible patients within the period
of the START-ART intervention in this paper. At the
time of the study initiation, the CD4 threshold for ART
initiation was 350 cells/ul, which was increased to 500/ul
during the study period. In this analysis, we included all
eligible persons and focused on facility-level estimates
to understand variability in site-level response to the
intervention, and by extension, explored different metrics
of change.

Measures
Information collected in this study included health

facility characteristics, including the level of the facility,
wave of randomization, number of patients eligible at the
facility was before the intervention, number of patients
eligible while the facility was in the intervention period,
and number of patients initiated on ART during the study
period. These were obtained from the patients’ ART
charts at each of the specific health facilities.

Statistical analysis
The primary outcome of the START-ART study was

ART initiation within 14 days after the first date of eligi-
bility for ART during the study period. This was treated
as a binary variable where patients were deemed either to
have started ART or not to have started ART by 14 days.
Patients with less than 14 days of observation time before
crossover to intervention or end of study database closure
were not included in the analysis of the primary outcome.
In this analysis, we examined the primary outcome at each
facility by comparing the proportion of people who were
eligible who initiated ART before and after the interven-
tion first using traditional measures of association. The
period of observation time started in April 2013, prior to
any intervention, and ended in February 2015 (Amanyire,
Semitala, Namusobya, Katuramu, Kampiire, Wallenta,
Charlebois, Camlin, Kahn, Chang, et al., 2016).

First, we calculated the RR of each facility, defined as 
the proportion of patients who initiated ART within 14 
days in the facility before the intervention to the propor-
tion of patients who initiated ART within 14 days after 
the intervention in the same facility (P1/P0). Second, we 
calculated a traditional RD of each facility through sub-
tracting the fraction of patients starting ART rapidly in 
the facility before the intervention within 14 days from 
the fraction of patients starting rapidly in the same af-
ter the intervention within the same period (P1-P0). In 
addition to these two measures of association, we calcu-
lated the ‘II,’ in each facility, which was defined as the 
percentage of the gap closed after the introduction of the 
intervention within the same facility, or [(P1-P0)/(1-P0)]. 
In all cases, P0 is the proportion of patients having the 
primary outcome before the intervention, and P1 is the 
proportion of patients having the primary outcome after 
the intervention within the same facility.

To evaluate differences between each metric of im-
provement (e.g., RR, RD or II), we used scatter plots and 
Pearson’s correlation coefficient to examine correlation 
between each of the metrics of improvement. We used 
Bland Altman (B-A) plots (Bland_Altman, 1986) of 
facility ranking according to each of these approaches to 
evaluate agreement between the approaches. The mean 
of these differences across all the 20 health facilities was 
computed, along with 95% limits of agreement. The 
width of the limits of agreement indicated the variability 
of the difference between II and RR or RD. We also 
used medians and interquartile ranges (IQR) to describe 
the overall changes in the different metrics across all 
facilities. Analysis was performed using STATA version 
12.0. Health facility characteristics were described in 
terms of percentages, as appropriate.

RESULTS
Data were obtained from 20 health facilities ranging

from large referral hospitals to rural health centers. The
study population comprised of 12,024 patients who were
eligible for ART initiation during the study period, of
whom 7,277 (60.5%) enrolled during periods in which the
facilities were implementing the intervention arm (Table
1, Figure 1).

A total of 10,182 (84.7%) people started ART. All the
health facilities experienced a change in ART initiation
within 14 days during the intervention. Seven health facil-
ities had their ART initiation improve 30% - 45%, while
five health facilities had their ART initiation improve 45%
- 60% (Table 2).

The median RR for change across all facilities was
2.3 (IQR 1.4) with a range from 1.2 to 4.0. The median
RD across all facilities was 39.5 (IQR 24.1) with a range
from 9.0 to 66.0. The median OR across all facilities was
2.3 (IQR 1.1) with a range from 1.2 to 4.1. The median II
across all facilities was 56.3% (IQR 30.9%) and ranged
from 14.0% to 81.9% (Figure 2).
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Figure 1. Proportion of patients initiating ART within
14 days in intervention against proportion of those initiat-
ing within the same time period before the intervention.

Mbarara districts of Uganda during the START-ART study period

Health
facility

Level Waves Total # of
patients

Total # of
patients on
ARV (%)

1 New 2 228 205 (89.9)

2 Small 2 143 121 (84.1)

3 Medium 1 172 143 (83.1)

4 Small 1 97 83 (85.6)

5 Large 3 954 842 (88.3)

6 Medium 3 627 536 (85.5)

7 Small 3 142 128 (90.1)

8 New 2 236 197 (83.5)

9 New 1 111 102 (91.9)

10 Medium 4 308 266 (86.4)

11 Large 3 1,956 1,551 (79.3)

12 Large 1 2,156 1,773 (82.2)

13 Large 4 3,550 3,079 (86.7)

14 Medium 3 313 279 (89.1)

15 Medium 4 109 97 (89.0)

16 New 4 161 134 (83.2)

17 Small 2 120 105 (87.5)

18 New 4 114 99 (86.8)

19 Small 1 183 164 (89.6)

20 New 3 344 278 (80.8)

Total 12,024 10,182 (84.7)

There were broad similarities in rankings between the
metrics at the low end of the spectrum (those with smaller
improvements in ART initiation), but these diverged at
higher ends (facilities with greater improvements) (Table
3). At the high end of the spectrum, while health ‘facility
12’ was the top-ranked health facility irrespective of
whether OR, RR, RD or II was used, there were differences
in the rankings in the rest of the top five, depending
on which metric was used. The second-ranked health
facility using RR was ‘facility 16’: using OR it was ranked

7th, using RD it was 8th, and when using II, it was in
the middle of the pack at 11th. The third-ranked health
facility using RR was ‘facility 4,’ but this facility ranked
12th when using OR and RD, and dropped to 14th when
using II. The fourth-ranked health facility using the RR
metric was ‘facility 19,’ which in this case was ranked
much higher at second place using OR and RD and but
was fourth using II.

facilities in Kampala and Mbarara districts of Uganda  during the study period 

Before intervention After intervention

Health
facility No. of

patients
Proportion

on ART

Proportion
on ART
within
14 days

No. of
patients

Proportion
on ART

Proportion
on ART
within
14 days

1 87 0.79 0.28 141 0.91 0.67

2 49 0.49 0.33 94 0.91 0.85

3 33 0.46 0.45 139 0.71 0.61

4 19 0.53 0.22 78 0.71 0.59

5 560 0.77 0.30 394 0.89 0.70

6 431 0.81 0.55 196 0.90 0.72

7 81 0.88 0.50 61 0.90 0.64

8 92 0.72 0.35 144 0.81 0.66

9 12 0.43 0.56 99 0.92 0.84

10 261 0.72 0.40 47 0.85 0.49

11 1,052 0.63 0.32 907 0.91 0.81

12 555 0.33 0.21 1,601 0.89 0.86

13 3,207 0.72 0.39 343 0.95 0.86

14 191 0.87 0.59 119 0.92 0.7

15 88 0.72 0.33 21 0.86 0.62

16 143 0.70 0.24 18 0.78 0.67

17 57 0.74 0.28 63 0.87 0.71

18 93 0.76 0.40 21 0.95 0.71

19 28 0.52 0.32 155 0.90 0.84

20 235 0.65 0.34 109 0.90 0.81

Total 4,747 7,277

Figure 2. Percent improvement in proportion of patients initiating ART by 14
days after eligibility for ART (‘Improvement Index’) by health facility

Table 1. Characteristics of 20 health facilities in Kampala and

Table 2. Number and proportions of patients initiated on ART in 20 health 
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Table 3. Odds Ratios, risk ratios, risk differences, and improvement index of ART initiation 14 days after first eligibility for ART

Health
facility

OR OR Rank RR RR Rank RD RD Rank II (%) II Rank Lower
limit

Upper
limit

1 5.42 10 2.44 8 0.4 10 54.95 12 44.02 68.58

2 11.05 3 2.56 6 0.52 3 77.66 2 66.81 90.27

3 1.91 17 1.35 16 0.16 17 29.16 17 11.54 73.68

4 4.97 12 2.66 3 0.37 12 47.25 14 31.51 70.86

5 5.30 11 2.29 10 0.39 11 56.31 10 49.77 63.71

6 2.17 16 1.32 17 0.18 16 39.00 16 26.36 57.72

7 1.77 18 1.28 18 0.14 18 27.87 18 9.87 78.70

8 3.59 14 1.88 13 0.31 13 47.47 13 35.02 64.33

9 4.15 13 1.51 15 0.28 15 63.64 8 38.99 100.0

10 1.43 20 1.22 19 0.09 20 14.78 20 2.67 82.00

11 9.52 5 2.58 5 0.5 72.87 5 69.10 76.84

12 22.19 1 4.04 1 0.66 1 81.85 1 79.56 84.22

13 9.76 4 2.23 11 0.48 5 77.24 3 71.47 83.48

14 1.59 19 1.18 20 0.11 19 25.92 19 10.33 65.02

15 3.26 15 1.86 14 0.29 14 42.86 15 20.17 91.04

16 6.45 7 2.81 2 0.43 8 56.29 11 33.72 93.97

17 6.41 8 2.52 7 0.43 7 60.15 9 45.37 79.74

18 6.34 9 2.01 12 0.41 9 68.14 7 44.78 100.0

19 11.06 2 2.62 4 0.52 2 76.28 4 66.35 87.79

20 8.06 6 2.37 9 0.47 6 70.77 6 60.10 83.34

Figure 3. Scatter plots of rankings between different metrics (RR, RD, and II)

4
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At the lower end of the spectrum, the differences in the
ways that each metric ranked the last five facilities were
smaller and less pronounced than at the top end. ‘Facility
14’was ranked last at 20th using the RR metric and at 19th
using OR, RD and II. ‘Facility 6’ was ranked 19th using RR
but 20th using OR, RD, II. The 18th ranked health facility
in all the four metrics was ‘facility 7.’

Differences between rankings derived from each of the
four metrics were most pronounced in the middle-ranked
health facilities. For example, ‘facility 13’ was ranked 11th
using RR, 4th using OR, 5th using RD and 3rd using II.
‘Facility 18’ was ranked 12th using RR and 9th using OR,
RD and II (Table 3, Figure 1).

The B-A plots were used to capture the concept
of agreement and showed that the median difference
between the II rank and the RD rank was zero, but that
the 95% limits of agreement were positive or negative 4,
suggesting a wide spread of eight places in ranking in a
field of 20 candidate facilities (Figure 2) could be expected.
The extent to which II was in agreement with the RR rank
and RD rank is represented in B-A plots (Figures 3 and 4).

DISCUSSION
In this paper, we examine a number of ways of con-

ceptualizing improvement at a facility level that can be
applied to different interventions to improve the HIV cas-
cade of care. These metrics yielded relatively small overall
differences, but these differences could be meaningful in
certain contexts. In particular, when used to create ranks,
the facilities that clustered near the top exhibited relatively
poor agreement on the rankings. These findings suggest
that different measures do not yield the same ranking, and
therefore the selection of different measures is important
and must match the purpose.

The data from the current study also suggest that the
probability of change on an absolute scale and the effect
of an intervention at a particular site represent different
ideas and therefore require different conceptualizations.
In the public health setting, often the desire is to improve
outcomes for the greatest absolute number of patients.
When this is the case, the RD remains the best metric of
the extent to which people are affected by improvement
of a facility. For example, if a facility improves from 10%
to 50%, in truth the number of individuals who benefit
is larger than an increase of 80% to 90%. On the other
hand, when we need to know what effect an interven-
tion had on practice (rather than patient outcomes), II is
a more helpful metric. II gives each facility a chance to
improve that is not benchmarked by baseline measures
like the RD is. Indeed, even though it is not a ratio mea-
sure of association where the measure can grow rapidly,
the RD is bounded by 1, and therefore it penalizes high-
functioning clinics. Although this may be appropriate for
public health practice, for an intervention that seeks to
make change, a smaller magnitude of change may reflect a
tremendous amount of organizational or process changes
– effects that we seek to capture in a scientific or research

setting. We therefore believe that II is a better metric for
scientific research seeking to capture the effects of practice
change interventions.

This analysis has certain limitations. The stepped-
wedge design of the START-ART study did not allow all
the facilities equal exposure, as some facilities were in
the intervention condition longer than others. This could
have affected the degree of improvement measured, as it
was observed that the worst-performing health facilities
were in the last clusters of the wedged design, and the
best-performing clinics were in the first two clusters,
although this was not consistent.

CONCLUSION
We have tested a metric of assessing outcomes in

implementation interventions, the II, that reports the
percentage of the gap closed after the introduction of an
intervention in a facility, which we believe is useful for
public health program planning purposes.
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BACKGROUND
High rates of medical error – attributed to ineffective communication among health care providers – poses
a threat to patient safety. We embedded Team Strategies and Tools to Enhance Performance and Patient
Safety (TeamSTEPPS™) concepts within a simulation-based curriculum and trained clinical teams providing
intrapartum care in low-income settings. We evaluated whether simulation can be used to improve teamwork
and communication among clinical teams.

METHODS

RESULTS
Five hundred and sixty-six simulated clinical scenarios were included in the final analysis. Adoption of
techniques to improve communication and teamwork, such as the ‘SBAR’ technique and ‘think out loud’,
increased from midpoint to endpoint in all simulated scenarios.

CONCLUSION
Incorporation of TeamSTEPPS™ concepts into a simulation training program for health care providers
improved teamwork and communication in simulated scenarios and can potentially be extended to actual
emergency cases.

Key words: Simulation, Assessment, Nurse, Mentor, India, Maternal Health, Teamwork

BACKGROUND

The groundbreaking Institute of Medicine (1999) report,
To Err is Human: Building a Safer Health System, esti-

mated that 45,000-98,000 patients die each year in Ameri-
can hospitals due to medical errors (Kohn, Linda T.; Cor-
rigan, Janet; Donaldson, 2000). Subsequent medical error

Corresponding author: jessica@prontointernational.org

Nurse mentors facilitated and video-recorded simulated clinical scenarios to give health care providers
(mentees) the opportunity to practice both technical and non-technical skills. Independent evaluators
reviewed video-recorded simulation scenarios at midpoint and endpoint to evaluate changes in use of
technical and non-technical skills. Semi-structured interviews were also conducted with nurse mentors to
explore their experiences teaching non-technical skills to clinical teams.
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and patient safety reports by the Institute of Medicine
(2001) and other institutions have highlighted poor com-
munication, hierarchy, intimidation, and lack of team co-
ordination as reasons for many of these medical errors (A.
Wilson & Carr, n.d.). These reports shifted the emphasis
of medical education models from those that prioritize
individual knowledge, skill, and attitude to those that rec-
ognize effective teamwork is a crucial component in the
management of emergencies (D Siassakos et al., 2010).

Simulation is an effective strategy used to train
providers in emergency response and management (A.
E. R. Merién, van de Ven, Mol, Houterman, & Oei, 2010;
Weinberg, Auerbach, & Shah, 2009). Simulations have
been shown to improve communication skills by pro-
viding a safe environment where providers can prac-
tice and receive feedback on technical and non-technical
competencies ( a E. R. Merién, van de Ven, Mol, Houter-
man, & Oei, 2010; Parsons, Zhou, Spurrier, & Makrides,
2008). Following these initial studies, the U.S. Govern-
ment Agency for Healthcare Research and Quality es-
tablished an evidence-based list of teamwork strategies
(Baker, Gustafson, Beaubien, Salas, & Barach, 2003). Team
Strategies and Tools to Enhance Performance and Patient
Safety (TeamSTEPPS™), a collaborative effort between the
U.S. Department of Defense and Agency for Healthcare
Research and Quality, has become the standard curricu-
lum for medical team communication and has recently
been combined with simulation in many programs (Clark,
Fisher, Arafeh, & Druzin, 2010; Daniels et al., 2010; Walker
et al., 2012). Multiple studies conducted in high-resource
settings have demonstrated the efficacy of simulation to
improve communication within a clinical team, as well
as between providers and patients (Anderson, Murphy,
Boyle, Yaeger, & Halamek, 2006; Lane & Rollnick, 2007;
Sleeper & Thompson, 2008).

Less is known about the impact of simulation on
teamwork and communication in low-resource settings,
such as the Indian state of Bihar. Because teamwork and
communication have been shown to be essential skills
in emergency management (Baker et al., 2003) in high-
resource settings, it is important to understand providers’
experiences learning TeamSTEPPS™ techniques and
practicing these techniques in resource-constrained
settings.

METHODS

Study design
We used a quantitative approach to assess adoption

of TeamSTEPPS™ techniques during video-recorded
simulations of emergency obstetric and neonatal situa-
tions in Bihar, India. We also conducted semi-structured
interviews with nurse mentors to understand their
experiences teaching teamwork and communication
skills.

Study Setting

This study took place in primary health centers
offering basic emergency obstetric and neonatal care
(BEmONC) in Bihar, India. Bihar is a resource-poor
state with a reported maternal mortality ratio of 208
(163-253) maternal deaths per 100,000 live births (MMR
Bulletin Sample Registration System, 2013) and a neonatal
mortality rate of 26 neonatal deaths per 1,000 live births
(Sample Registration System Statistical Report 2014, 2014),
both higher than the national averages. These facilities
offer maternal and child health services, including
antenatal, intrapartum, and postnatal care. However,
these sites often face challenges in service delivery due to
shortage of health care providers and supplies.

Intervention
In 2014, the University of California San Fran-

cisco (UCSF), PRONTO International (PRONTO)
(www.prontointernational.org) and the University of
Utah partnered with CARE India and the Government of
Bihar to adapt and integrate PRONTO’s highly-realistic
simulation into the ’Apatkaleen Matritva evam Navjat
Tatparta’ (AMANAT), translating to ’Emergency Obstet-
rical and Neonatal Readiness’, a program to improve
the quality of obstetric and neonatal services in Bihar,
India. In order to address teamwork and communication
between providers, PRONTO’s curriculum developers
embedded TeamSTEPPS™ concepts within its simulation
curriculum resulting in a curriculum which allowed
mentees to practice both technical and non-technical skills
in a scenario that felt like a real emergency. A cohort of 80
nurse mentors facilitated AMANAT to train health care
providers (mentees) at 320 designated BEmONC facilities
in Bihar, India. The program was rolled out in four
phases between January 2015 and January 2017, with 80
BEmONC facilities per phase. Prior to roll-out, PRONTO
master trainers trained nurse mentors to conduct and
video record simulations, facilitate video-guided debrief-
ing sessions, introduce TeamSTEPPS™ concepts, and
conduct post-event debriefing after live births.

The 80 nurse mentors worked in groups of two to form
40 pairs. Each nurse mentor pair visited four assigned
BEmONC facilities for one week each month over the
course of six to eight months. During each visit, mentors
were instructed to facilitate simulations with mentees for
at least three specified clinical scenarios, including normal
spontaneous vaginal deliveries (NSVD), postpartum
hemorrhage and neonatal resuscitation. Nurse mentors
were also instructed to introduce teamwork and commu-
nication techniques (Table 1) to mentees and to encourage
practice by selecting and facilitating activities related to
teamwork and communication (Table 2). Each teamwork
and communication activity contains a structured debrief
to guide the nurse mentor in a debrief that relates the
activity to clinical practice. The simulation and team
training activities provided mentees with opportunities
to practice technical competencies for the management
of a variety of neonatal and obstetric emergency cases, and
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Table 1. Definitions of teamwork and communication techniques

Communication
Skill

Definition

Call for help When the primary provider asks for help or
asks someone to go get help (this includes call-
ing for doctor).

Check back Using closed-loop communication to ensure
that information conveyed by the sender is un-
derstood by the receiver, as intended.

SBAR SBAR is a brief communication technique that
includes at least three of the following: Sit-
uation, Background, Assessment (diagnosis),
and Recommendation about a patient or case,
which is used to update new team members
about critical information or a change in clini-
cal status. This can be done in person with the
second provider, or over the phone during the
referral process.

Think out loud “Transparent thinking” indicates that anything
the provider is thinking or observing is said out
loud, this allows all team members to know the
status of the patient and the plan of care. It is
not said to anyone in particular and is not a
direct command or request.

Teamwork Skill Definition

Provider dele-
gates task

Provider delegates a task by giving any or-
der that does not overlap with any of the re-
ported clinical indicators (e.g., one provider
asks another provider to: administer misopros-
tol, take blood pressure, set up materials, take
vital signs, place IV, reposition patient, etc.)

Provider offers to
do task

Provider offers to do any task that does not
overlap with any of the reported clinical indi-
cators (e.g., provider offers to: take blood pres-
sure, set up materials, insert a catheter, take
vital signs, place IV, reposition patient, etc.)

non-technical competencies to improve teamwork and
communication.

Participants
We enrolled all AMANAT mentees, which included

staff nurses, Auxiliary Nurse Midwives and General
Nurse Midwives in four phases at the 320 participating
BEmONC facilities. We also conducted semi-structured
interviews with 20 nurse mentors, who were purposively
selected from the total pool of 80 nurse mentors. All nurse
mentors had bachelor’s degrees and had been trained on
PRONTO’s methodology which includes concepts from
TeamSTEPPS™. Interview participants were selected
from a variety of BEmONC facilities and districts across
Bihar to ensure results from the study were representative
of the diverse population. Data from Phase 1 of the
intervention was omitted because there was no baseline
data collected; therefore, only data from 240 facilities are
included in this analysis.

Procedures
Quantitative

Independent evaluators reviewed video-recorded sim-
ulations and assessed use of teamwork and communica-
tion techniques at midline (week 3 or 4 of mentoring)

Name of
Activity

Learning Objective Phase
2

Phase
3

Phase
4

Animal
Line Up

Team building and non-
verbal communication

20 8 28

Back to
Back

Closed loop communication
(call-out and check-back)

20 9 29

Balls in Air Situation monitoring and
mutual support

15 8 23

Birthday
Line Up

Team building and non-
verbal communication

25 17 42

Blind
Square/
Triangle

Communication, mutual
support and leadership

10 7 17

Connections Gets participants thinking
about what makes an effec-
tive team and introduces the
concept and need for clear
communication

11 19 30

Helium
Stick

Communication, mutual
support, problem solving,
leadership

5 5 10

Human
Knot

Trust, leadership, communi-
cation, mutual support

24 22 46

Making
Changes

This activity focuses on how
making changes can be diffi-
cult or uncomfortable

31 87 118

Napkin
Fold

Transparent thinking
(thinking-out-loud) and
problem solving

18 6 24

SBAR Activ-
ity

Practice using the SBAR
communication technique
using given case scenarios

58 33 91

Take as
Much as
You Need

Icebreaker or end of week re-
flection activity

2 4 6

Two Chal-
lenge Rule
Activity

Practice using the communi-
cation technique known as
“two challenge rule”

6 4 10

Two Truths
and A Lie

Builds cohesion as team
members discover new
things about each other

36 17 53

and endline (after the completion of the phase). Re-
searchers decided not to conduct true baseline simulation
assessments because all participants lacked familiarity
with simulation-based training and needed time to adapt
prior to evaluation. Mentees were randomly selected to
play the role of the provider for the following clinical
scenarios: 1) normal spontaneous vaginal deliveries, 2)
normal spontaneous vaginal deliveries with postpartum
hemorrhage, and 3) normal spontaneous vaginal deliver-
ies with neonatal resuscitation. Each simulated scenario
was video-recorded, and videos were sent to a data
manager in Patna, the state capital, until time for analysis
(Dyer et al., 2018). Each video was analyzed by a video
analyst, a Patna-based nurse, fluent in Hindi and English
and trained on the definitions of each indicator included
in the code windows. The video analyst watched each
video twice: first to evaluate use of teamwork and
communication techniques and, second, to evaluate

Table 2. Teamwork and communication activities, learning objectives 
and frequency of use by Phase (each Phase contains 80 facilities).
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use of evidence-based clinical practices using codes
designed for use in Studiocode™ video analysis software
(Figure 1). The code indicators were selected based on the
learning objectives in the curriculum and were reviewed
by clinical, simulation, and team training experts from
UCSF, PRONTO International, and the University of Utah
(Table 1).

Figure 1: Example of Studiocode™ code window with teamwork and
communication buttons

For each phase of program implementation, a ran-
domly selected sample of 5-10% of simulation videos
were blindly double-coded, and an average inter-rater
reliability score was calculated.

Qualitative
Interviews with nurse mentors were conducted

between June and August 2016. Time spent on interviews
ranged from 40 to 60 minutes. The interview guide
was developed in English, translated to Hindi, and
then translated back to English to ensure accuracy of
translation (Regmi, 2010). Interviews were conducted in
the language of the participant’s preference. Interviews
were conducted by two female interviewers, both of
whom had been previously trained in qualitative research
methodology and interviewing techniques. Two pilot
interviews, which were not included in the final analysis,
were conducted to identify unclear questions and refine
the interview guide. Interviews were held in private
rooms at primary health centers to ensure anonymity and
confidentiality.

Data analysis
Quantitative

Simulation assessment videos from Phases 2-4 were
paired by facility and clinical scenario; 566 videos were
taken at midline and endline from 215 BEmONC facilities.
Because most indicators involved communication be-
tween two providers, videos in which there was only one
provider were excluded from the analysis. The percentage
of videos in which mentees used indicators of interest –
including ‘call for help,’ ‘check back,’ ‘SBAR’ (Situation,
Background, Assessment, and Recommendation), and

‘provider offers to do task’ – at least once were assessed
using McNemar’s Test for paired proportions. The
average number of times mentees used ‘think out loud’
and ‘provider delegates task’ during simulations at
midline and endline were compared using a paired t-test.
Analyses were conducted for all scenarios and stratified
by NSVD and complicated scenarios. Statistical signifi-
cance was assessed at the 5% level. The quantitative data
analysis was conducted using Stata version 13 (StataCorp,
College Station, TX).

Qualitative
Interviews were primarily conducted in English, al-

though Hindi was also used. Interviews were transcribed
and, when necessary, translated to English by three spe-
cialists fluent in English and Hindi. To ensure data quality,
two independent staff double-checked all transcriptions
and translations. Any uncertainties were discussed and
reconciled prior to analysis. Data was analyzed using
the thematic content approach (Green & Thorogood,
2014), which consists of four steps: 1) familiarization; 2)
identifying codes and themes; 3) coding the data; and
4) organizing codes and themes. The thematic content
approach is often used in qualitative research to present
the main elements of the participants’ descriptions
(Green & Thorogood, 2014). The research team read all
transcripts and developed the preliminary coding scheme
together. Two interviews were double-coded and any
inconsistencies were discussed and resolved to develop
the final coding framework. The remaining interviews
were coded using this revised framework.

Ethical considerations
The Institutional Review Board of the Indian Institute

of Health Management Research (IIHMR) in Jaipur and
the Committee for Human Research at UCSF approved
the study (Approval 14-15446). Written informed consent
was obtained from all participants.

RESULTS
Quantitative

Performance from 566 simulations were evaluated
in this study. We found that mentees’ use of ‘SBAR’
and ‘think out loud’ increased from midline to endline
in all simulations. On average at endline, ‘think out
loud’ was used in two more instances than it was used
during midline. Use of ‘SBAR’ increased from 44.9% to
64.0% from midline to endline. When stratifying by type
of simulation, we found that use of ‘SBAR’ remained
statistically significant across NSVD and complicated
scenarios, while ‘think out loud’ remained significant
in complicated scenarios only. ‘Provider delegates
task’ trended upward and was significant in NSVD
scenarios, and trended downward and was significant in
complication scenarios (Table 3).
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Table 3: Results of paired video analysis

s.d. - Standard Deviation 
a McNemar’s test
b Paired t test

The average inter-rater reliability score across the two
video analysts for teamwork and communication codes
was 81%. This average remained consistent throughout
the course of the study.

Qualitative
Overall perception of teamwork and communication skills
training

The majority of nurse mentors felt that teamwork
and communication skills were valuable aspects of the
training program.

"They realized that, if we worked as a team, we can do
our work well.... In the beginning, know they used to never
talk. . . But at the end of the training, they used to talk and
communicate very well like, ‘Sister, this has happened for the
patient’... " (Age, 22, mentor for 9 months)

Teaching and practice of teamwork and communication skills

Simulation was the primary method used to teach
teamwork and communication skills to mentees in the
cohort. At first, the majority of mentors felt that mentees
used these skills more commonly in simulations than in
real cases.

"They are very interested... to learn it, but then they don’t

use it... In real scenario. . . that time they are totally blind."
(Age 33, mentor for 18 months)

One mentor discussed how she and her co-mentor
used demonstration to teach communication techniques
during real cases.

"Initially they used to think communication technique is
only for simulation... We brought change in ourselves saying
that it is not only for simulation, but for our daily lives too...
like if any patient comes in the morning, we used to give the
handover takeover of that patient, that time we have to use all
the communication techniques. If you both have to be on duty,
if someone comes suddenly then you have to use it, so they got
used to it... make them do like, ’Sister, tell me, what is SBAR?’"
(Age 22, mentor for 9 months)

Three mentors identified games and activities as a way
to teach teamwork and communication skills, as well as
to help mentees understand why these are important.

"We are keeping some games... they are refreshing... like an
energizer... and they learn from it... When we are doing one
or two teamwork activities, when we are doing the third one,
they will ask us, ’What is the meaning of this?... You people
teach us from this, so we know something is there behind these
activities.’" (Age 24, mentor for 12 months)

Use of specific communication techniques

Although most mentees reportedly used the SBAR
technique, they struggled with it and often forgot one or
more components. Despite this, mentors generally felt
that mentees gained at least a basic understanding of why
SBAR is important for patient care.

"Actually, the most important thing is they have at least
learned that, ’If I am calling someone, then I have to tell them
about what is the patient’s case.’" (Age 23, mentor for 10
months)

Half of mentors stated that mentees use think-out-loud
and call-out for help. One mentor described how think-
out-loud is often mistaken for call-out, while another
explained that some mentees do not want to ask for help
because they are overconfident about their clinical skills.

"Think out loud and call out... this many people do not
understand. They think call out is same as think out loud... like,
‘I am giving oxytocin now,’ so this is call out. . . They will think
this to be think out loud and it means to speak loudly." (Age
22, mentor for 9 months)

Almost half of mentors stated that mentees use the
check-back technique. Two mentors described how
mentees struggled to understand this concept, though
one said this improved over the course of training.
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and call-out for help. One mentor described how think-
out-loud is often mistaken for call-out, while another
explained that some mentees do not want to ask for help
because they are overconfident about their clinical skills.

"Think out loud and call out... this many people do not
understand. They think call out is same as think out loud... like,
‘I am giving oxytocin now,’ so this is call out. . . They will think
this to be think out loud and it means to speak loudly." (Age
22, mentor for 9 months)

Almost half of mentors stated that mentees use the
check-back technique. Two mentors described how
mentees struggled to understand this concept, though
one said this improved over the course of training.

"If they are going for check back, they think that they
are checking this sister.... means they don’t know the actual
purpose about check back." (Age 25, mentor for 18 months)

The two-challenge rule was the least common com-
munication technique discussed, with only two mentors
reporting use by mentees. Four mentors stated that
mentees struggled with this technique. One described
how mentees often get confused and worry about what
other providers might think.

"We do role play and my partner shows them how to do two
challenge rule, but still they used to forget... we have confusion
then we have to ask the third person... they used to feel that
whom should they ask and, even if we ask, what will then that
person think, so like this bit of an ego problem happens." (Age
22, mentor for 12 months)

Barriers to teamwork and communication

Over half of mentors felt that interpersonal conflict
related to rivalry and hierarchy among nurses was a
significant barrier to teamwork and communication.

"If two seniors are there and one of them is made the sister
in-charge... it becomes a problem... ego issues happen." (Age
22, mentor for 9 months)

Relatedly, mentors explained that nurses with the
General Nurse Midwife (GNM) certification often have
a negative attitude towards nurses with the Auxiliary
Nurse Midwife (ANM) certification.

“Education things matter a lot when GNM is working
with ANM. . . GNM is the A grade, ANM is the low. . .
she will be thinking. . . ‘I have GNM, she is the ANM,
so she doesn’t know anything, I can do better than her’. . .
That challenge will be there.” (Age 23, mentor for 18 months)

Mentors described several individual characteristics
among nurses that negatively affected teamwork and

communication, including lack of motivation, fatigue,
and lack of interest and/or sense of responsibility,
particularly among nurses assigned to non-labor wards.

"If there are two staff in labor room, they are able to do, but
if at two places, ‘Sister, today it’s not my duty’. . . sometimes it
happens like this... ’If I have no duty in labor room, then I will
not go to work in the labor room!’" (Age 26, mentor for 18
months)

About one-third of mentors depicted staffing shortages
as a significant barrier to teamwork and communication.
They felt that, because there is often only one nurse on
duty in the labor room at a time, it was hard for mentees
to practice and utilize teamwork and communication
techniques.

"The biggest challenge was the HR issues, like only one
mentee is present... with whom she will practice think out
loud?... Communication with patient she is able to do like, ’I
am going to do delivery and I have done this or that’... Single
person on duty, with whom will she maintain SBAR?" (Age
24, mentor for 9 months)

In addition to staffing shortages, several mentors
explained that mentees may refuse to call other providers
for help because they don’t want to share monetary
incentives, which are frequently provided by families of
patients.

"In real scenarios, actually, call for help they cannot do
because, in one shift, only one mentee is present... When we say,
’Sister, call for help,’ they reply, ’Sister, we would do call for
help only if I have a mentee or a staff with us,’ so they can’t do.
Actually, they need. . . but first of all, there is not availability
of staff; secondly, they mostly wish to manage the case by
themselves, so that they could get money from the relatives...
they want to keep it for self." (Age 24, mentor for 18 months)

"That’s a reality... they want all the incentives... If they
are calling... the incentive has to be shared... This is affecting
communication." (Age 22, mentor for 18 months)

Recommendations

Several mentors discussed the importance of empha-
sizing why teamwork and communication are essential
for patient safety as well as beneficial for nurses. One
mentor illustrated the valuable role that modeling
plays in teaching mentees about the purpose of specific
communication techniques.

“We see that they don’t help each other like, ‘No, if she is
working, then I will not go’... Then we said, ‘Sister, you only
will face problem. See, if right now a delivery is happening,
then what all can you do? You will not be able to take history,
neither do the delivery properly, neither care for the newborn
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well. But if you try working by taking help from one another, it
will be better... better for baby, also better for mother.’" (Age
26, mentor for 18 months)

A quarter of mentors recommended simplifying the
SBAR, so it is easier to remember and utilize in routine
practice. Several also discussed conducting activities to
help mentees learn about SBAR and one mentor men-
tioned giving hints to help mentees with SBAR during
simulations.

Other recommendations included improving staffing
in primary health centers, employing more teamwork
activities, incorporating non-mentee nurses in trainings,
requiring nurses who don’t get along well to conduct
deliveries and spend time together, and appointing an
individual to oversee mentees’ progress in teamwork and
communication skills at each primary health center.

“You will get two nurses, but they have to... see the
emergency that has to see the organization that has to see the
operation and that has to see the ward and delivery, so it is
sometimes very difficult for the teamwork. . . Recommendation
for me is first of all giving the manpower properly.” (Age 22,
mentor for 18 months)

DISCUSSION

We show that participation in PRONTO’s teamwork
and communication training, implemented within the
AMANAT initiative, had a positive impact on teamwork
and communication in simulated cases. In this study, we
found a significant increase in use of the teamwork and
communication techniques, including ‘SBAR’ and ‘think-
ing out loud’, over time across all simulation scenarios.
When stratified, use of ‘SBAR’ increased significantly in
simulated births with and without complications. While
use of ‘think out loud’ increased in both types of simu-
lated births, this finding was only significant in those with
complications, likely because providers do more to man-
age complicated cases. We observed a significant increase
in use of ‘provider delegates task’ in simulated cases with-
out complications; however, we observed a significant
decrease in this indicator in cases with complications. It
is well documented that simulated scenarios can provoke
substantial stress among providers (Clarke, Horeczko,
Cotton, & Bair, 2014; Keitel et al., 2011). This finding may
be the result of providers feeling more stressed in simula-
tions containing a complication, leading them to delegate
less frequently when scenarios become chaotic.

This study found that mentors perceived teamwork
and communication skills to be valuable aspects of train-
ing for mentees in Bihar. Didactic training, activities fo-
cused on teamwork and communication techniques, and
simulation were the primary methods used by nurse men-
tors to teach these skills. While use of SBAR by mentees
in simulated cases increased, mentors described this con-
cept as the most difficult for mentees to understand and

master. SBAR is considered to be a key tool for improv-
ing medical and nursing communication and is widely
used in high-income settings (Fransen et al., 2012; J. Guise
& Lowe, 2006; J. M. Guise & Segel, 2008; D. Siassakos
et al., 2011; Dimitrios Siassakos et al., 2013; D. Wilson,
Kochar, Whyte-Lewis, Whyte, & Lee, 2017). A study in
South Africa found that SBAR use for neonatal consults
increased from 29% to 70% following training, and the
majority of staff felt the technique improved the quality
of communication and neonatal care (Raymond & Har-
rison, 2014). A recent study evaluating SBAR training
for non-obstetric care in Malawi found that, while few
trainees had previously encountered SBAR, confidence in
using SBAR and the likelihood of using SBAR again was
high (Chetwood, Garg, & Burton, 2018). Given the low
baseline knowledge and skill level of many providers in
Bihar, mentors recommended simplification of SBAR to
make it easier to understand and remember.

Mentors described several barriers to use of the team-
work and communication skills taught through the
PRONTO training. Many of these barriers cannot be ad-
dressed through PRONTO training but may be addressed
through other complementary interventions. Hierarchical
structures among nurses working in facilities negatively
affected teamwork and communication, a finding sup-
ported by other studies in India (Campbell-Yeo et al., 2013;
Kalyan & Vatsa, 2014). In addition, many mentees par-
ticipating in this program reported attending deliveries
alone, without any assistance from additional providers,
and had a difficult time understanding the practical appli-
cation of the teamwork and communication techniques
they were learning. Mentors also described corruption-
related issues affecting providers’ use of ‘call for help’
and ‘think out loud.’ While deliveries in the Indian pub-
lic sector are technically free of charge, women and their
families are often told they need to pay the provider (Bhat-
tacharya, 2015). Mentors described mentees not wanting
to call other providers for help because they did not want
to split the monetary incentives typically given by clients.

The qualitative and quantitative results of this study
will inform the next iteration of the PRONTO curriculum
in Bihar. In an effort to more clearly connect the teamwork
activities or ‘games’ to clinical practice, we are strengthen-
ing the debriefing sections of these activities. On average,
each facility only participated in 4.4 teamwork activities
during each phase, so a better understanding of the obsta-
cles and challenges to these activities is important. We also
are providing mentors with clearer guidelines to teach
teamwork and communication concepts.

This study has several limitations. Data from simulated
cases does not have a true pre-training measurement, thus
results may underestimate the true impact of the training
on teamwork and communication indicators. We opted to
forgo a true pre-training measurement in order to allow
participants time to adapt to simulation prior to being
evaluated using simulation. Additionally, teamwork and
communication indicators can be subjective and difficult
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to code. While the two video analyst nurses were trained
to identify these indicators in videos and given detailed
definitions, they were also relatively new to teamwork
and communication concepts. Despite this, the average
inter-rater reliability scores remained acceptable. The
qualitative data may be biased due to social desirability,
or the desire of the mentors to present a positive view
to the interviewer, as well as by any assumptions or
opinions the mentors may have had. We attempted
to mitigate these issues by providing detailed training
on study objectives and interviewing techniques to the
interviewers. Lastly, we are showing an increased use
of these teamwork and communication techniques in
simulated cases. Whether this led to an increased use of
these techniques in live births is beyond the scope of this
study.

CONCLUSION

These data suggest that incorporating TeamSTEPPS™
concepts into an obstetric and neonatal provider training
program increased the use of important teamwork and
communication techniques in simulated scenarios. Based
on experiences in other parts of the world, it is likely
that training clinical teams in Bihar on teamwork and
communication has the potential to reduce medical errors
related to miscommunication. This strategy warrants
further exploration to develop more effective, culturally
sensitive training, and to better elucidate the potential it
has for impact on maternal and newborn outcomes.
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BACKGROUND
Little is known about the accuracy of facility-based birth registry data for routine monitoring of birth outcomes.
This report details the results of a data quality strengthening intervention aimed at improving completeness of
birth registry data in Kenya and Uganda, as part of a package of interventions in an implementation science
trial under the East Africa Preterm Birth Initiative.

METHODS
The intervention aimed to improve completeness of key intrapartum and post-partum data, including
gestational age, birthweight, and newborn outcomes. We conducted data strengthening activities in 23
facilities in Uganda and Kenya. To test the effects of these interventions on completion of key variables, we
compared completion rates at various time points.

RESULTS
In Uganda, the completion rate of all four fields of interest increased by 13% (95% CI: 10, 17) with the
introduction of data quality training and mentoring. Documentation of the status of infant at discharge
and gestational age increased by 12% (95% CI: 9, 14) and 22.3% (95% CI: 19, 17), respectively; while that of
birthweight had a marginal increase of 3.2% (95% CI: 1, 5) and Apgar at 1 minute showed no significant
change. In Kenya, there was no significant change in completion for most fields.

CONCLUSION
This study suggests that the data strengthening campaign had mixed effects on completion of facility-based
maternity register fields and may be country specific. Given emerging international priorities around
maternal and neonatal health, utilizing facility-based routine data sources will be key to ensuring sustainable
monitoring and evaluation of interventions and outcomes.

Key words: Data, quality, completeness, routine
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BACKGROUND
Preterm birth, defined as birth occurring before 37 com-

pleted weeks of gestation, and its subsequent health com-
plications are now the leading cause of both neonatal
and under-five child mortality (WHO, 2012). Globally, an
estimated one million newborns die each year due to com-
plications of prematurity, and another 0.9 million preterm
survivors suffer from mild to severe neurodevelopment
impairments (Blencowe, et al., 2013). Thus, to further
decrease under-five and neonatal mortality, averting pre-
maturity and helping preterm infants survive are a high
priority.

East Africa Preterm Birth Initiative (PTBi-EA) is a multi-
country initiative that seeks to strengthen and create
locally-relevant solutions to address prematurity in a sus-
tainable and scalable manner. In Kenya and Uganda, PTBi-
EA is a collaboration among the Uganda Makerere Center
of Excellence in Maternal Newborn Health, the Kenya
Medical Research Institute, and the University of Califor-
nia, San Francisco, which strives to decrease preterm mor-
bidity and mortality through a package of interventions
including simulation training, quality improvement (QI),
data strengthening and the use of a modified WHO safe
childbirth checklist. To inform QI activities and evaluate
project success, we must be able to confidently measure
the births and outcomes that will make up the denom-
inator of any facility-based outcome analysis. For this
reason, the initiative focuses strongly on improved mea-
surement and data use from existing facility-based data
sources. In the two countries, maternity-based data col-
lection occurs through use of paper-based records, which
are aggregated on a monthly basis and reported through
the online District Health Information System 2 (DHIS2)
system.

Data quality challenges pose serious concerns for ac-
curately measuring incidence of prematurity and moni-
toring service provision in low-resource settings. Most
Kenya and Uganda facilities estimate gestational age from
last known menstrual period or fundal height, both of
which have been shown to be largely inaccurate in rural
communities (Constant, et al., 2017; Deputy, et al., 2017).
Given this inaccuracy, additional incompleteness of other
birth data can severely impact birth registration; missing
birthweight and Apgar can also inhibit classification of
stillbirth or livebirth (Froen, et al., 2009).

To address these challenges, we implemented a data
strengthening campaign which was executed through
structured trainings and ongoing mentorship. We
developed an on-going system to monitor progress
and measure quality throughout the life of the project.
The focus of this paper is on the findings from the
data strengthening intervention package in Kenya and
Uganda, specifically around improving documentation
and completeness of register fields key to assessing
preterm birth.

METHODS

Study design
We conducted a retrospective record review of com-

pletion of key fields recorded in the maternity register
in PTBi-EA study sites. A total of four data elements
related to preterm birth were assessed for completeness:
gestational age (GA), birthweight, Apgar score at one
minute, and status of infant at discharge. Data complete-
ness was measured by assessing the number of data
elements not missing. The study was approved by the
University of California, San Francisco, Institutional
Review Board (Study no: 16-19162), the Kenyan Medical
Institute Scientific and Ethics Review Unit (SERU protocol
no: KEMRI/SERU/CCR/0034/3251), and the Makerere
University Higher Degrees, Research, and Ethics Commit-
tee (Protocol ID: IRB00011353).

Study sites
Twenty-three health facilities/sites in Central Eastern

Uganda (6) and Western Kenya (17) were selected to par-
ticipate in the study. A purposive sample of sites was
selected to reflect preterm birth burden and the variety of
service delivery models within a rural resource-limited
setting. In Migori County, Kenya, one county referral
hospital, 10 sub-county hospitals, four health centers, and
two private mission hospitals were selected to be included
in the study. In Uganda, one referral hospital and five dis-
trict hospitals were selected in the Busoga region.

All selected facilities utilized paper-based registers, pa-
tient charts, and monthly aggregation tools to document
and report on service utilization and outcomes. With
regard to preterm birth-related metrics, both Ugandan
and Kenyan sites documented GA and birthweight
in maternity registers; Kenyan registers also had an
additional field for last menstrual period (LMP).

Preliminary Data Quality Assessments
We conducted preliminary assessments at all facilities

to assess overall readiness for the project (conducted
in December 2015 and January 2016). As part of the
assessment, we conducted a data quality assessment
(DQA) to determine the overall baseline quality of PTB
measurement by analyzing data for completeness. Facility
assessment data were collected using a standardized
questionnaire that included sections on service delivery
and monitoring and evaluation (ME). Measurement
domains included data flow, collection, and use, and data
collection included review of registers at sites. A monthly
count of key variables was taken from maternity registers,
including number of newborns with the following
variables recorded: GA, Apgar, discharge status, and
birthweight. Facility assessments were conducted by
members of the PTBi-EA headquarter team and the
in-country partner team members over a three-week
period in each country. Assessments were conducted in
close collaboration with both service delivery and health
records staff at sites.
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Baseline Register Extraction
Register data were collected in aggregate at facilities via

structured counts. Summary indicators were constructed
and recorded with the facility data staff and then com-
pared to indicators on reports submitted to the central
Ministry of Health. Upon identification of discrepancies
between constructed and reported indicators, study staff
worked with facility staff to identify potential issues in
data flow, such as conflicting operational indicator defini-
tions, poor stationary supplies, and heavy staffing burden.

In response to data quality issues identified through
the Preliminary DQA, we developed and implemented a
series of data quality interventions at each site, beginning
with an initial data strengthening package. These
interventions included hiring country-level ME teams for
the project, delivering training and mentoring, providing
low-tech GA assessment tools (i.e., pregnancy wheels,
tape measures), conducting skills-building sessions
around routine data quality checks, and designing data
validation approaches.

Data Strengthening Training of Trainers
Training and skills-building activities included Train-

ing of Trainers (TOT), which included training on and
dissemination of slide decks, case studies, and exercises
designed to raise awareness, provide solutions, and
build skills for routine data quality checks. During
the TOT, PTBi-EA staff – including ME team members
and country-level data managers – trained maternity
in-charge nurses, record officers, and senior nursing
officers to disseminate data strengthening topics to
colleagues working in the maternity, neonatal, and
postnatal wards in their respective facilities. Areas
of focus included completeness, accuracy (including
training on standardized indicator definitions), and use
of facility-based data for program improvement. An
emphasis was placed on GA assessment, including the
use of tools (i.e., pregnancy wheels, tape measures) to
improve accuracy. The TOT was held in April 2016 in
Uganda and June 2016 in Kenya.

Three-Month and Six-Month Mentoring
Country-level ME teams in Kenya and Uganda were

trained to work with sites on a routine and ongoing
basis around improving data quality and data use for
decision-making. Each country’s ME team, overseen by
the country principal investigator, was comprised of one
data manager and one data collector. Teams conducted
routine mentoring with all sites on a monthly basis as
part of routine data extraction from facility registers.
Ongoing mentoring focused on increasing consistency
and accuracy of documentation, and use of data with
an emphasis on improving GA-related and newborn
outcome reporting.

Ongoing Data Collection and Monitoring

To collect baseline data on measurement quality, 
country-led ME teams worked in collaboration with 
facility staff, using data abstraction tools to pull key 
indicators from exist-ing maternity registers and enter 
data into Open Data Kit tools. Data collection was 
conducted prior to imple-mentation of data 
strengthening interventions and contin-ued on a monthly 
basis post-intervention implementation. Key indicators 
abstracted included admission date, GA, birthweight, 
LMP (in Kenya only), Apgar score, delivery outcome, 
and final neonatal status at discharge.

Register data were routinely collected in batches offline
and submitted to encrypted servers. MySQL – a version
of Structured Query Language – queries automatically
cleaned and constructed key indicators, which were then
fed into password-protected dashboards. Processed data
were exported and analyzed using R and Excel.

Data Analysis
To test for total effect on completion, we pooled data 

relating to 24,091 deliveries across all facilities for each 
country. Any register record indicating a facility-based 
birth greater than 500 grams or a GA greater than 24 
weeks was included in this analysis. For each included 
record, we assessed the effect of data strengthening on 
completion of four fields: ( 1) G A; ( 2) b irthweight; (3) 
Apgar at 1 minute; and (4) status of infant at discharge. 
In addition, we assessed whether all four fields were 
completed for a given record. GA completion was defined 
as presence of any non-zero integer, Apgar at 1-minute 
completion was defined as any integer between 0 and 10, 
and birthweight was defined as presence of a  non-zero 
number in either grams or kilograms. Status of infant at 
discharge was defined as complete if one the following 
were true: (1) a live birth delivery had documented baby 
discharge status (i.e., alive or dead) or (2) a stillbirth 
delivery had documented type (i.e., fresh or macerated). 
Completion of these variables were reported as a percent-
age of data values reported over the expected number of 
included register records. Completeness of reporting was 
calculated by summing up the number of values across 
all facilities each month and dividing by the expected 
number of values. All blank data were considered to 
be missing data. 

We assessed the completion of these variables at 
five different time points: (1) Preliminary DQAs 
(Kenya: Dec 2015; Uganda: Jan 2016); (2) Baseline 
Register Extraction, prior to data strengthening TOT 
(Uganda: March 2016; Kenya: June 2016); (3) immediately 
after Data Strengthening TOT (Uganda: May 2016; 
Kenya: July 2016); (4) after Three Months of Mentoring 
(Uganda: August 2016; Kenya: October 2016); and (5) 
after Six Months of Mentoring (Uganda: November 2016;
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Kenya: January 2017). In addition, we also assessed 
the proportion of each of these fields t hat h ad been 
completed on a monthly basis. 
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addition, we also assessed the proportion of each of these
fields that had been completed on a monthly basis.

Data was cleaned in MySQL and each record was
coded with binary variables. We used R for all of the
analysis. A two-sided test of equal proportions was used
to analyze difference in proportion between the two time
points (Necombe, 1998).

RESULTS
We examined a total of 24,091 maternity register records 

Table 1. Average completion rates over time in Kenya (17 facilities) and Uganda (6 facilities)

Kenya

Month Average Percent with
GA Completed (min-
max)

Average Percent
with Birthweight
Completed (min-max)

Average Percent with
Apgar Score at 1min
Completed (min-max)

Average Percent with
Discharge Status
Completed (min-max)

Average Percent with
key fields completed
(min-max)

Dec 2015 (Prelimi-
nary Data Quality
Assessment)

93% (74-99) 87% (0-100) 97% (88-100) 74% (34-100) 59% (0-91)

June 2016 (Base-
line Register Ex-
traction)

92% (74-100) 97% (95-100) 97% (94-100) 99% (97-100) 91% (66-100)

July 2016 (1-mo.
Post TOT)

92% (81-100) 96% (93-100) 96% (93-100) 99% (97-100) 87% (79-100)

August 2016 96% (84-100) 97% (95-100) 96% (93-100) 99% (97-100) 91% (81-100)

September 2016 94% (86-100) 98% (96-100) 98% (96-100) 99% (92-100) 90% (83-100)

October 2016 (3-
mo Mentoring)

96% (88-100) 97% (94-100) 98% (94-100) 88% (73-100) 82% (70-100)

November 2016 95% (90-100) 97% (94-100) 96% (84-100) 85% (62-100) 79% (61-100)

December 2016 98% (88-100) 99% (96-100) 99% (91-100) 86% (27-100) 83% (27-100)

January 2017 (6-
mo Mentoring)

97% (92-100) 98% (88-100) 99% (96-100) 88% (46-100) 84% (45-100)

Uganda

Jan 2016 (Prelimi-
nary Data Quality
Assessment)

52% (0-92) 89% (77-100) 93% (84-99) 86% (61-100) 55% (8-97)

March 2016 (Base-
line Register Ex-
traction)

73% (13-100) 90% (80-100) 97% (94-100) 69% (10-100) 59 (1-100)

April 2016 75% (12-98) 91% (83-98) 97% (93-98) 66% (4-98) 59% (0-98)

May 2016 (1-mo.
Post TOT)

72% (12-100) 92% (83-100) 98% (96-100) 70% (21-100) 59% (2-100)

June 2016 70% (8-99) 94% (86-99) 98% (95-99) 68% (25-99) 55% (2-99)

July 2016 86% (77-99) 96% (92-99) 98% (97-99) 87% (79-99) 74% (62-99)

August 2016 (3-
mo. Mentoring)

83% (62-99) 96% (95-99) 98% (97-99) 87% (75-99) 71% (45-99)

September 2016 80% (53-100) 96% (92-100) 98% (95-100) 90% (74-100) 72% (36-100)

October 2016 81% (70-98) 95% (92-98) 96% (91-98) 85% (53-98) 68% (41-98)

November 2016 (6-
mo Mentoring)

87% (75-96) 94% (92-96) 96% (94-96) 88% (70-96) 73% (49-96)

Preliminary Data Quality Assessment vs. Baseline Register
Extraction

We compared completion rates between the prelimi-
nary data quality and the month before the data strength-
ening TOT (Table 2). This comparison tests for any effect
that project preparations (e.g., updated registers, station-

implementation of data strengthening training. Overall, 
there was significant improvement in completion rates in 
both Uganda (24.4, 95% CI: 21, 27) and Kenya (40.0, 95%
CI: 36, 43) in this preparation period. At baseline register 
extraction, all of the indicators in Kenya had reached at 
least 90% or more, whereas there was much more room 
for additional improvement in Uganda.

 indicating a facility-based birth weighing 500 grams or 
more. Since routine data collection began earlier at 
Uganda 
Uganda facilities for the period 1 March 2016 to 30 
November 2016, whereas 7,703 records were selected 
from Kenya facilities between 1 June 2016 and 
31 January 2017. We assessed the com-pletion rates 
of four key fields: GA, birthweight, Apgar score at 
minute one, and status of infant at discharge. Table 1 
shows average monthly completion rates, including 
minimum and maximum facility values.

facilities, 16,388 records were included from 
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ary provisions) may have had on completion rates before 
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at least 90% or more, whereas there was much more 
room for additional improvement in Uganda.

Table 2. Compared completion at Preliminary DQA and the start of

Records
with fields
complete
at prelimi-
nary DQA
(%)*

Records
with fields
complete
at baseline
register
extraction
(%)**

Difference
in complete-
ness (P1-P2)
(95% CI)

p-
value

Kenya n=1150 n=965

Gestational
age

94.2 94.8 0.6 (-1,2) 0.58

Birthweight 89.0 97.4 8.4 (6,11) <0.01

Apgar at 1
minute

97.6 96.8 -0.8 (-2,1) 0.34

Status of
baby at
discharge

65.8 99.5 33.7 (31,37) <0.01

All 51.1 91.1 40.0 (36,43) <0.01

Uganda n=1876 n=1807

Gestational
age

48.1 72.7 24.6 (21,28) <0.01

Birthweight 86.6 90.0 3.4 (1,5) <0.01

Apgar at 1
minute

92.8 97.1 4.3 (3,6) <0.01

Status of
baby at
discharge

77.6 69.4 -8.2 (-11,-5) <0.01

All 34.2 58.6 24.4 (21,27) <0.01
*Preliminary DQA: Uganda = January 2016; Kenya = December 2015
**Baseline: Uganda = March 2016; Kenya = June 2016

Baseline Register Extraction vs. Data Strengthening TOT
Training

To assess the immediate effect of centralized TOT
training, we compared completion rates from before
and after in-country teams held the data strengthening
TOT (Table 3). Neither country demonstrated significant
increase in completion rates except for a slight – but sta-
tistically significant – increase in birthweight completion
in Uganda.

Baseline vs. TOT Training and Three-Month Mentoring
Dose

To assess the combined effect of the centralized
TOT and three months of facility-based mentoring, we
compared baseline completion rates to those assessed
four months after the TOT, allowing for implementation
of mentoring visits (Table 4). Uganda showed consid-
erable and significant increases in completion of status
of infant at discharge, birthweight, and GA. Kenyan
facilities demonstrated a significant decrease in outcome
completion which resulted in a net decrease in overall
completion (-9.0, 95% CI: –12, 6), whereas Ugandan
facilities showed a considerable increase (12.1, 95% CI: 9,
15).

Table 3. Compared completion the month before and the month after

Proportion
fields com-
plete at
baseline
register
extraction
(%)*

Proportion
fields com-
plete 1 mo.
post-TOT
(%)*

Change in
complete-
ness (P1-P2)
(95% CI)

p-
value

Kenya n=965 n=1220

Gestational
age

94.8 92.3 -2.5 (-5,0.4) 0.3

Birthweight 97.4 96.4 -1.0 (-2,1) 0.26

Apgar at 1
minute

96.8 95.4 -1.4 (-2,1) 0.13

Status of
baby at
discharge

99.5 99.4 -0.1 (-1,1) 1.0

All 91.1 87.4 -3.7 (-6,-1) 0.01

Uganda n=1807 n=1862

Gestational
age

72.7 71.8 -0.9 (-3,2) 0.56

Birthweight 90.0 92.3 2.3 (3,4) 0.02

Apgar at 1
minute

97.1 97.6 0.5 (-1,2) 0.39

Status of
baby at
discharge

69.4 69.7 0.3 (-3,3) 0.87

All 58.6 59.3 0.7 (-2,4) 0.67
*Baseline: Uganda = March 2016; Kenya = June 2016
**1-mo. Post-TOT: Uganda = May 2016; Kenya = July 2016

Table 4. Compared completion the month before Data Strengthening

Proportion
fields com-
plete at
baseline
register
extraction
(%)*

Proportion
fields com-
plete 1 mo.
post-TOT
(%)*

Change in
complete-
ness (P1-P2)
(95% CI)

p-
value

Kenya n=965 n=1021

Gestational
age

94.8 95.8 1.0 (-1,3) 0.36

Birthweight 97.4 96.6 -0.8 (-2,1) 0.34

Apgar at 1
minute

96.8 97.6 0.8 (-1,2) 0.37

Status of
baby at
discharge

99.5 87.7 -11.8 (-14,10) <0.01

All 91.1 82.1 -9.0 (-12,6) <0.01

Uganda n=1807 n=1856

Gestational
age

72.7 83.0 10.3 (7,13) <0.01

Birthweight 90.0 96.3 6.3 (5,8) <0.01

Apgar at 1
minute

97.1 98.3 1.2(0.2,2) 0.01

Status of
baby at
discharge

69.4 87.0 17.6 (14,20) <0.01

All 58.6 70.7 12.1 (9.15) <0.01
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Baseline: Uganda = March 2016; Kenya = June 2016*
**3-mo Mentoring: Uganda = August 2016; Kenya = October 2016

Baseline Register Extraction

the Data Strengthening TOT

TOT and three months mentoring
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Baseline vs. TOT Training and Six-Month Mentoring Dose
To assess the effect of centralized TOT training in 

combination with extended facility-based mentoring, we 
compared baseline completion rates to those assessed 
seven months after the TOT, allowing for six full months 
of mentoring visits (Table 5). Completion rates among 
Kenyan facilities showed a slight but statistically signif-
icant increase in Apgar score at one minute. Uganda 
facilities showed considerable and significant increases in 
status of baby at discharge, birthweight, and GA As with 
the previous comparison, Uganda demonstrated a greater 
improvement in overall completion (14.0, 95% CI: 11, 17), 
whereas Kenya demonstrated a decrease in completion of 
baby discharge status, which resulted in a net decrease in 
overall completion (-7.2, 95% CI: -10, -4).

Table 5. Compared completion the month before Data Strengthening

Proportion
fields com-
plete at
baseline
register
extraction
(%)*

Proportion
fields com-
plete 6 mo.
post-TOT
(%)*

Change in
complete-
ness (P1-P2)
(95% CI)

p-
value

Kenya n=965 n=874

Gestational
age

94.8 96.8 2.0 (0.1,4) 0.05

Birthweight 97.4 98.2 0.8 (-1,2) 0.34

Apgar at 1
minute

96.8 99.0 2.2 (1,3) <0.01

Status of
baby at
discharge

99.5 88.3 -11.2 (-13, -9) <0.01

All 91.1 83.9 -7,2 (-10,-4) <0.01

Uganda n=1807 n=1779

Gestational
age

72.7 86.8 14.1 (11,17) <0.01

Birthweight 90.0 94.4 4.4 (3,6) <0.01

Apgar at 1
minute

97.1 95.8 -1.3 (-3,-0.1) 0.03

Status of
baby at
discharge

69.4 88.3 18.9 (16,21) <0.01

All 58.6 72.6 14.0 (11,17) <0.01
*Baseline: Uganda = March 2016; Kenya = June 2016
**Post 6-mo Mentoring: Uganda = November 2016; Kenya = January 2017

DISCUSSION
Completion rates demonstrated mixed improvements

throughout the entire analysis period. While Uganda saw
a significant increase in overall completion rates, Kenya
facilities demonstrated significant decreases in outcome
completion. Given only marginal increases before and
after key data strengthening, it is difficult to causally link
improvements to data strengthening efforts. While efforts
may certainly have contributed to improved data quality,
we must also consider the synergy from data strength-
ening coupled with clinical interventions and increased

awareness of preterm birth.
Uganda facilities saw marked improvements in com-

pletion rates between preliminary facility assessments and
baseline register extraction. The largest increase in com-
pletion for Kenya also occurred during this time period,
demonstrating a 34% increase in baby discharge status
completion. Similarly, Uganda also saw its largest increase
in GA completion during this period. These changes oc-
curred prior to any training or mentoring, further demon-
strating the difficulty of attributing data strengthening
efforts to improved data quality. While no training or
mentoring occurred, the project did begin supplying facil-
ities with registers and patient charts in preparation for
project initiation. Furthermore, project teams also began
to routinely engage facility leadership between these two
time points, including providing feedback from the re-
sults of the facility assessment. As such, it is possible that
these conversations and preparations may have had an
impact on completion rates.

The immediate effects of the data strengthening TOT
trainings demonstrated very little change in maternity
register completion. Given that only the maternity ward
leadership received direct training, day-to-day challenges
may have limited the propagation of training throughout
the facilities. TOT models are widely used to promote
quality improvement activities, but these observed results
suggest that the model alone is inadequate in changing
practices. Of particular note is the slight – but significant
– decrease in outcome completion in Kenya.

Three- and six-month doses of data strengthening men-
toring had a stronger association with increased comple-
tion of maternity register fields, including Apgar score
in Kenya facilities and baby discharge status in Uganda.
Ugandan facilities demonstrated the greater increase in
completion compared to Kenyan facilities, particularly
with regards to GA and baby discharge status comple-
tion. Data strengthening was perhaps most successful in
increasing completion of the baby discharge status field
in Uganda.

Kenyan facilities demonstrated a significant decrease
in the completion of outcome fields throughout the inter-
vention period. However, this negative change is difficult
to interpret for multiple reasons. First, Kenyan facilities
started with a near perfect completion rate at baseline
(99.5%). Second, a doctor’s strike occurred toward the
end of 2016, which is where Kenya facilities demonstrated
the greatest downward trend in completion.

While looking at each of these data points individu-
ally can highlight gaps and strengths in specific measure-
ment processes at the facility level, it is also important
to analyze a facility’s ability to capture comprehensive
information across all patients. Total completion rates
in Uganda rose from 12% from baseline to start of data
strengthening, with slight variations throughout the anal-
ysis period. In Kenya, however, the decrease in outcome
completion largely contributed to a net decrease in overall
completion.
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Several limitations must be considered. Capacity build-
ing is, by nature, difficult if not impossible to measure in
terms of attribution. Sustainable capacity development
works at the health systems level, in which multiple fac-
tors come into play (two of which are noted below) to
inform the context of health care delivery. Staff turnovers
are frequent in Kenya and Uganda facilities and could
also have impacted capacity building efforts in the facil-
ities. High staff turnover can lead to shortage of staff
and/or loss of experienced and skillful staff. In addition,
there could have been variability among the pooled facil-
ities, such as staffing levels and training on data quality
prior to PTBi-EA activities, that could have impacted the
results. It also is difficult to determine if the results are
solely due to data quality strengthening, since a package
of interventions for PTBi-EA was implemented.

In addition, we chose to thread data quality strength-
ening throughout the project to ensure long-term capacity
development. As a result, the analysis of pre- and
post-intervention data–especially post-intervention
data–can be problematic. We resolved this issue to
the extent possible by holding steady the time period
for post-intervention data collection. Overall, we do
see some areas of improvement that suggest, at least
temporally, that improvements could be associated with
the intervention. The issue of context also becomes
particularly difficult to account for in resource-limited
settings. Events such as labor strikes or weather directly
affect both service delivery and data quality and can
greatly bias findings. For example, the doctor’s strike in
Kenya in 2016 may have created considerable challenges
in both documentation and provision of patient care.

CONCLUSION
This paper provides a critical look into the effects of the

PTBi-EA data strengthening campaign on completion of
key fields in maternity registers. However, completeness
is only one component of data quality. Poor estimation
of GA is well documented in routine data sources. With
respect to GA validation, additional efforts are underway
to assess the accuracy of GA measures in this project.
Additional papers from this initiative will describe
comparative analyses of GA and birthweight data against
established birthweight curves as a proxy for assessing
accuracy.
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BACKGROUND
Khat use is a growing public health concern. Chewed for its stimulant effect, khat can have serious negative
social, economic, psychological and health consequences. Little is known about the epidemiology of khat use
in Tanzania. This study aimed to determine prevalence and factors associated with khat use among minibus
workers in Moshi Municipality, northern Tanzania.

METHODS
A cross-sectional study was conducted among 254 minibus workers between May and July 2015 in Moshi
Municipality, Kilimanjaro region, northern Tanzania. Respondents were sampled from commuter bus stations
and interviewed. Multivariable logistic regression models were used to determine factors associated with
khat use.

RESULTS
Prevalence of khat use among minibus workers in Moshi Municipality was found to be 46.5%. Age (OR= 4.68,
95% CI 1.47-14.92), hazardous alcohol use (OR=3.39, 95% CI 1.09-10.53), current cigarette smoking (OR=10.41,
95% CI 2.99-36.26) and having multiple sexual partners (OR=1.92, 95% CI 1.04-3.53) were factors associated
with khat use.

CONCLUSION
Nearly half of minibus workers used khat. Age, hazardous alcohol use, cigarette smoking and having multiple
sexual partners were associated with khat use. These findings call for awareness creation about health and
social consequences of khat use in line with other risk behaviors like alcohol consumption and cigarette
smoking, especially when linked with public transportation services.

Key words: Khat use, minibus workers, prevalence, risk factors, Tanzania

BACKGROUND

Khat use is growing as an issue of public health con-
cern. Khat is a green shrub (from Catha edulis plant) com-
monly cultivated and used in Ethiopia, East Africa and
the southern Arabian Peninsula (El-Menyar, Mekkodathil,
Al-Thani, & Al-Motarred, 2015; Mahfouz, Rahim, Solan,
Makeen, & Alsanosy, 2015; Njuguna, Olieva, Muruka, &
Owek, 2013). People chew khat for its stimulant effect (Al-

sanosy, Mahfouz, & Gaffar, 2013). A number of studies on
khat use have been conducted among secondary school
and college students in Saudi Arabia and Ethiopia. Preva-
lence of about 21% was reported in Jazan region in Saudi
Arabia (Alsanosy et al., 2013) while in Ethiopia it ranged
from 9.6% in University of Gondar (Sinshaw, Messele, &
Kssa, 2014) to 24% in Bahir Dar University (Gebrehanna,
Berhane, & Worku, 2014). Almost two-thirds (68%) of
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men in Masalani town, northeastern Kenya chewed khat,
and half of these did so on a daily basis (Njuguna et al.,
2013). In Tanzania, population-based estimates are scarce.
Prevalence among injection drug users aged 18-59 years in
Dar es Salaam, Tanzania, was reported to be 10.4% among
men and 7.2% among women (Ross et al., 2008). However,
these findings may not reflect khat use among the general
population.

Several demographic, sexual and substance use factors
have been found to be associated with khat use. Fac-
tors associated with khat use include: staying alert for
a long time (El-Menyar et al., 2015; Nigussie, Gobena,
& Mossie, 2013), age, sex (i.e. high among males com-
pared to females), alcohol use, cigarette smoking, having
a friend who uses khat, perceived increased academic
performance, having unprotected sex, initiation of sexual
activity and having multiple sexual partners (Alsanosy
et al., 2013; Birhanu, Bisetegn, & Woldeyohannes, 2014;
Haile & Lakew, 2015; Kassim, Rogers, & Leach, 2014; Nju-
guna et al., 2013; Ross et al., 2008; Sinshaw et al., 2014;
Tilahun & Ayele, 2013). Family history of substance use
“(i.e. alcohol or smoking or khat use)” has also been as-
sociated with khat use (Birhanu et al., 2014). A recent
mixed methods study in Ethiopia has associated problem-
atic khat use with the risk of psychoactive substance use,
especially harmful drinking (Mihretu, Teferra, & Fekadu,
2017).

Consumption of khat can have serious health and eco-
nomic consequences (Haile & Lakew, 2015). For instance,
regular khat use has been associated with increased risk of
hypertension, elevated diastolic blood pressure (Getahun,
Gedif, & Tesfaye, 2010; Mateen & Cascino, 2010), acute
coronary syndrome (Mateen & Cascino, 2010), gastroin-
testinal disorders (Nigussie et al., 2013), psychological
dependence on the substance (Dhaifalah & Santavý, 2004;
Kassim et al., 2014), and mental distress (Damena, Mossie,
& Tesfaye, 2011; Njuguna et al., 2013). Mental health is-
sues such as depression, anxiety, and even psychoses have
been associated with habitual use of khat (Reda, Moges,
Biadgilign, & Wondmagegn, 2012).

Driving under the influence of khat is reported to be
one of the major contributors of road fatalities because
of drivers’ impairment (Awadalla & Suwaydi, 2017;
Eckersley, Salmon, & Gebru, 2010; Gebremichael et
al., 2017; Hayley, Downey, Shiferaw, & Stough, 2016).
Despite this evidence, the burden of khat use among
drivers in Tanzania is not known. Furthermore, because
consumption of khat has been associated with the use of
other substances and increase in other risk behaviors, it
is important to document the burden of this problem to
inform appropriate interventions. This study aimed to
determine prevalence and factors associated with khat
chewing among minibus workers in Tanzania.

METHODS

This was an analytical cross-sectional study conducted

from May to July 2015 in Moshi Municipality, northern
Tanzania. Moshi is one of seven districts of Kilimanjaro
Region, with a total population of 184,292 and an area of
59km2 (National Bureau of Statistics (Tanzania) & Office
of Chief Government Statistician (Zanzibar), 2016). Over
90% of the population depends on income-generation
activities in the informal, micro and small-scale enter-
prises, with the major sources of income being from
private, public and self-employment. The municipality
is a business center and a town containing a main bus
stand as well some other small bus stands serving
different routes within and outside the municipality. This
study included minibus workers from the available 8
commuter bus routes within the municipality streets,
i.e. Kiboroloni, Majengo, Pasua, Kilimanjaro Christian
Medical Center (KCMC), Mailisita, Memorial, Soweto
and Bonite. Minibuses are the most common form of
transportation within the Municipality. The population of
minibus workers was selected under the assumption that
they might be engaging in high-risk behaviors.

Study participants and sample size
Sample size was calculated by using the formula for

estimating a single proportion (Lemeshow, Hosmer, Klar,
Lwanga, & WHO, 1990). Assuming the proportion of
khat use of 20% among minibus workers, the margin of
error of 5% and the standard normal value (1.96) under
the 95% confidence limit, the required sample size was
246. Allowing for 5% of non-response, the minimum
required sample size was estimated to be 260 participants.
We excluded minibus workers whose routes were outside
the municipality. An average of 30 minibus workers were
recruited from each of the 8 stations. Minibus workers
included drivers, conductors and touts – individuals
who persistently, repeatedly and competitively persuade
passengers to board a specific minibus. This population
comprises a mixture of adolescents and youths as well as
adults.

Variables
In this study, khat use was the main outcome. Khat

use was defined as ever chewing the khat substance in the
three months preceding the interview. Participants were
asked how many times they chewed khat in the past three
months. Responses were computed as a binary variable.

Independent variables included socio-demographic
variables such as age, education, area of residence, marital
status, current occupation, alcohol use and smoking status.
Education level was categorized into primary, secondary
and above secondary; area of residence as urban and ru-
ral; occupation as driver, conductor and tout; and marital
status as single, married or cohabiting with a partner, and
widowed, separated or divorced. Smoking status was cat-
egorized as never, former smokers, and current smokers
(smoking cigarette in the past three months) and alcohol
use as never drinkers, non-hazardous drinkers, and haz-
ardous drinkers. Hazardous alcohol use was defined as
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a pattern of alcohol consumption that increases the risk
of harmful consequences for the user or others (Babor,
Higgins-Biddle, Saunders, & Monteiro, 2001). This was
calculated based on the WHO AUDIT score, which is a
10-item questionnaire with a range of possible scores from
0 to 40 which is used to assess risk drinking (Babor et al.,
2001; Bazargan-Hejazi, Gaines, Bazargan, Seddighzadeh,
& Ahmadi, 2012). A score of 1 or more indicated consump-
tion at a hazardous level.

We also analyzed risky sexual behavior variables such
as age at first sexual intercourse (in years), condom use
during the first sex, condom use during the last sexual
intercourse, multiple sexual partners (defined as having
two or more sexual partners in the past three months
preceding the interview), alcohol use before sexual
intercourse, and khat use before sexual intercourse.

Data collection
Data collection was conducted by two trained doctor of

medicine students at Kilimanjaro Christian Medical Uni-
versity College. Face-to-face interviews were conducted
using a questionnaire. Each questionnaire was assigned
a unique identification number. As the commuter buses
arrived at the stations during the day, respondents
were approached, administered informed consent, and
recruited (if they had consented) consecutively until the
required sample size was reached.

Statistical analysis
Data was entered and cleaned using Statistical Soft-

ware for Social Sciences (SPSS) (SPSS Inc., Chicago,
IL) version 20.0, checked and corrected for any errors
or inconsistencies every day after the interviews, and
analyzed using STATA® software (Stata Corp LP)
version 13.1. Frequency and percentages were used
to describe prevalence of khat use. Numeric variables
were summarized using mean (standard deviation) or
median (interquartile range). Odds ratios (ORs) with
95% confidence intervals (CIs) for factors associated
with khat use were estimated using a multivariable
logistic regression model while controlling for potential
confounders. A p-value of less than 0.05 was considered
to be statistically significant. We also tested for interaction
between alcohol consumption and cigarette smoking
on khat use. We found statistical evidence (p<0.05) for
interaction (results not presented here); the final model
took this into consideration.

Ethical clearance
Ethical clearance was obtained from Kilimanjaro

Christian Medical University College Research and
Ethics Review Committee. Permission to carry out the
study was obtained from Moshi Municipal Authority.
Verbal and written informed consent were obtained from
minibus workers prior to the interviews. Confidentiality
and privacy were maintained by using unique identifi-
cation numbers instead of names. Each participant was

interviewed individually in a private location around the
bus station.

RESULTS

Background characteristics of study participants
A total of 254 minibus workers out of 260 participated 

in this study. The mean age of participants was 26.9 years 
(standard deviation 6.5; Table 1). About two thirds (62.6%) 
were aged between 20 and 29 years. Over half (55.9%) of 
those interviewed were drivers. The overall prevalence of 
khat use was 46.5%. Of all study participants, 115 (45.5%) 
drank alcohol at hazardous levels and 125 (49.2%) were 
current cigarette smokers.

Table 1. Background characteristics of minibus workers in Moshi 
Municipality (N=254)
Characteristics n %

Khat use

Never used 136 53.5

Ever used 118 46.5

Age in years

Mean (SD) 26.9 (6.5)

15 – 19 25 9.8

20 – 29 159 62.6

30+ 70 27.6

Education

Primary 179 70.5

Secondary 58 22.8

Above Secondary 17 6.7

Area of residence

Urban 191 75.2

Rural 63 24.8

Religion

Muslim 92 36.2

Christian 162 63.8

Current occupation

Driver 142 55.9

Conductor 83 32.7

Tout (tin noise maker) 29 11.4

Marital status

Single 126 49.6

Married/Cohabiting 120 47.2

Widowed/Separated/ Divorced 8 3.2

Alcohol use*

Never 89 35.2

Non-hazardous 49 19.4

Hazardous 115 45.5

Smoking status

Never 100 39.4

Ever smokers 29 11.4

Current smokers 125 49.2
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Risky sexual behaviors of the study participants
The median age at first sexual encounter was 17 years

(interquartile range 15 to 19; Table 2). Over half (52.8%) of
participants reported having two or more sexual partners
in the three months preceding the interview. Prevalence of
condom use during first sex was 23.9% while prevalence
of condom use in the last sexual intercourse was 21.9%.
Of all study participants, 37 (14.7%) used khat before last
sex.

Table 2. Sexual behaviors of minibus workers in Moshi Municipality

Sexual behaviors n %

Age at first sex

Median (IQR) 17 (15,19)

Never 3 1.2

12-14 32 12.6

15-19 166 65.4

20+ 28 11.0

Don’t know/when married 25 9.8

Condom use during first sex

No 191 76.1

Yes 60 23.9

Number of partners, past three months

None 16 6.3

1 Partner 104 40.9

2+ Partners 134 52.8

Alcohol use before last sex

No 126 50.2

Yes 125 49.8

Condom use during last sex

No 196 78.1

Yes 55 21.9

Khat use before last sex

No 214 85.3

Yes 37 14.7

Factors associated with khat use
In the crude analysis, age, hazardous alcohol use,

smoking status, and number of sexual partners showed a
statistically significant association (p<0.05) with higher
odds of khat use (Table 3). Significantly higher odds
of khat use were observed among adolescents (aged
15-19 years) (OR=2.78, 95% CI 1.09, 7.89) and among
those aged 20-29 years (OR=2.32, 95% CI 1.28, 4.20)
compared to adults aged 30 years and above. Likewise,
higher odds of khat use were observed among hazardous
alcohol drinkers (OR=1.91, 95% CI 1.09, 3.36) compared
to never drinkers, current smokers (OR=3.08, 95% CI 1.78,
5.35) compared to those who had never smoked, and
among participants who reported having multiple sexual
partners in the past three months (OR=2.14, 95% CI
1.27, 3.62) compared to those with only one sexual partner.

Table 3. Characteristics associated with khat use among minibus

Characteristics
Total

Ever
use (%) cOR* (95% CI)

aOR**
(95%CI)

Age in years

15-19 25 14 (56.0) 2.78 (1.09, 7.89)
4.68
(1.47,
14.92)†

20-29 159 82 (51.6)
2.32 (1.28, 4.20) 2.01

(1.02,
3.98)†

30+ 70 22 (31.4) 1.00

Education

Primary 179 84 (46.9) 1.26 (0.46, 3.47) -

Secondary 58 27 (46.6) 1.24 (0.42, 3.72) -

Secondary+ 17 7 (41.2) 1.00

Current occupation

Driver 142 66 (46.5) 1.00

Conductor 83 34 (41.0) 0.80 (0.46, 1.38) -

Tout 29 18 (62.1) 1.88 (0.83, 4.28) -

Marital status

Single/never
married

126 65 (51.6) 1.00

Married/ 120 49 (40.8) 0.65 (0.39, 1.07) -

Separated  8 4 (50.0) 0.94 (0.22, 3.92) -

Alcohol use

Never 89 36 (40.4) 1.00

Non-hazardous 49 16 (32.7) 0.71 (0.34, 1.48) -

Hazardous 115 65 (56.5) 1.91 (1.09, 3.36) -

Smoking status

Never 100 32 (32.0) 1.00

Ever smokers 29 12 (41.4) 1.50 (0.64, 3.51) -

Current smok-
ers

125 74 (59.2) 3.08 (1.78, 5.35) -

Age at first sex

Never 3 - - -

12-14 32 17 (53.1) 2.64 (0.72, 5.76) -

15-19 166 80 (48.2) 1.67 (0.73, 3.84) -

20+ 28 10 (35.6) 1.00

Don’t know/
when married

25 11 (44.0) 1.41 (0.47, 4.27) -

Number of sexual partners, past 3 months††

1 partner 104 38 (36.5) 1.00

2+ partners 134 74 (55.2) 2.14 (1.27, 3.62) 1.92
(1.04,
3.53)†

Alcohol use before last sex

No 126 56 (44.4) 1.00

Yes 125 62 (49.6) 1.23 (0.75, 2.02) -

Condom use during last sex

No 196 95 (48.5) 1.00

Yes 55 23 (41.8) 0.76 (0.42, 1.40) -
*cOR – Crude odds ratio; **aOR – Adjusted odds ratio, adjusted for age, alcohol
use, number of sexual partners, and smoking status; ††excluded those who never
had sex; †p<0.05; ‡p<0.001.

workers in Moshi Municipality

East African Journal of Applied Health Monitoring and Evaluation



Research Article 47

After adjusting for confounding effects, age, hazardous
alcohol use, smoking status and having multiple sexual
partners remained significantly associated with khat use.
Compared to minibus workers aged 30 years and above,
those aged 15-19 years had about 5 times higher odds of
using khat (OR=4.68, 95% CI 1.47, 14.92), while over 2
times higher odds of khat use were observed among those
aged 20-29 years (OR=2.01, 95% CI 1.02 – 3.98). Minibus
workers with multiple sexual partners had 92% higher
odds of khat use (OR=1.92, 95% CI 1.04, 3.53) compared
to those with only one sexual partner (Table 3).

We also performed a test for interaction due to the
documented co-morbidity between alcohol use and
smoking status (Hurley, Taylor, & Tizabi, 2012) and found
a significant interaction effect (p<0.05). The odds of khat
use were over three times higher (OR=3.39, 95% CI 1.09,
10.53) among hazardous alcohol drinkers (but never
smokers) compared to never drinkers. Current smokers
(but never drinkers) had over ten times higher odds of
using khat compared to never smokers (OR=10.41, 95%
CI 2.99, 36.26). On the other hand, participants who were
non-hazardous drinkers but current smokers had lower
odds of khat use (OR=0.18, 95% CI 0.04, 0.76) compared
to never drinkers (Table 4).

Table 4. Results of interactions* between alcohol use and smoking status

Alcohol
use

Never
drinkers

Non-
hazardous
drinkers

Hazardous
drinkers

Smoking
status

Never
smoke

1.0 1.29 (0.39,
4.26)

3.39 (1.09,
10.53)

Ever smok-
ers

3.17 (0.74,
13.70)

1.80 (0.19,
17.12)

0.31 (0.05,
2.03)†

Current
smokers

10.41 (2.99,
36.26)†

0.18 (0.04,
0.76)†

0.50 (0.16,
1.58)

DISCUSSION

Nearly half of the minibus workers included in this
study in Moshi municipality chewed khat. This is much
higher than that reported among injection drug users in
Dar es Salaam (10% among males and 7% among females)
(Ross et al., 2008) and among secondary school and col-
lege students (10% to 24% in Ethiopia and 21% in Saudi
Arabia) (Alsanosy et al., 2013; Gebrehanna et al., 2014; Sin-
shaw et al., 2014). However, prevalence was lower than
that reported among men (68%) in northeastern Kenya
(Njuguna et al., 2013). Adolescents had higher odds of
khat use in this study, which agrees with findings reported
in Ethiopia (Birhanu et al., 2014; Reda et al., 2012). Adoles-
cence is a period when the khat use habit starts, and khat
is often introduced by peers who are also users, possibly
resulting in higher odds of khat use (Alsanosy et al., 2013;
Gebrehanna et al., 2014).

In the current study, the effect of alcohol consumption

on khat use differed by levels of smoking status. Haz-
ardous alcohol users but never smokers had significantly 
higher odds of khat use compared to never drinkers, simi-
lar to findings in Ethiopia (Kassa, Wakgari, & Taddesse, 
2016; Mihretu et al., 2017; Tilahun & Ayele, 2013; Tsegay 
& Esmael, 2013). Minibus workers who were current 
cigarette smokers but were never drinkers had higher 
odds of khat use compared to never smokers, which 
agrees with findings among men in Kenya (Njuguna et al., 
2013) and among school students in Jazan region, Saudi 
Arabia (Alsanosy et al., 2013). Participants who were non-
hazardous drinkers but were current smokers had lower 
odds of khat use. Other studies have indicated that one 
of the most common consequences of khat chewing is 
tobacco uptake (Kassim et al., 2014; Mihretu et al., 2017). 
This may be true in our study because current smoking 
status increased the odds of khat use. The combined effect 
of khat, alcohol and tobacco use leads to serious health 
consequences (Hurley et al., 2012; Reda et al., 2012).

Minibus workers with multiple sexual partners were 
more likely to be khat users in our study. Similar findings 
were reported among secondary school youths in Ethiopia 
(Menna, Ali, & Worku, 2014). Repeated khat use has been 
reported to increase the odds of high-risk sexual behaviors 
(Hoffman & Al’Absi, 2010; Kebede et al., 2005), hence 
increased risk of sexually transmitted infections including 
HIV/AIDS (Malaju & Asale, 2013). The link between 
multiple sexual partners and khat use may be explained 
by the high proportion of alcohol use, which is reported 
to be associated with high-risk sexual behavior (Bello et 
al., 2017). Therefore, interventions to address high-risk 
sexual behaviors and substance use should go in hand 
with addressing khat use.

Khat is recognized as one of the major contributors 
to road traffic accidents b ecause i t i ncreases a  driver’s 
confidence and excessive speed while also making drivers 
irritable and impairing their concentration (Awadalla & 
Suwaydi, 2017; Eckersley et al., 2010; Gebremichael et al., 
2017; Hayley et al., 2016). Minibus workers who used khat 
in this study were likely to be drinking at hazardous levels 
and be current smokers, which could explain the influence 
of khat use on road traffic a ccidents. Driving under the 
influence of psychoactive substances such as alcohol and 
khat is likely to have a negative impact on road transport 
safety, especially increased road traffic accidents.

Our study had some limitations which need to be 
taken into consideration. Khat use was estimated based 
on minibus workers’ ability to recall for the past three 
months, hence there was a potential for recall bias. How-
ever, the questions about khat use were detailed enough 
to help participants remember how frequent they used 
this substance. Furthermore, minibus workers are a dis-
tinct population, so findings from this study may not be 
generalizable to the broader population.

In summary, nearly half of the minibus workers in this
study used khat, and age, hazardous alcohol use, current
cigarette smoking and having multiple sexual partners
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were all associated with khat use. We recommend raising
awareness about the health and social consequences of
khat use in line with other risk behaviors like alcohol
consumption and cigarette smoking, particularly among
those working in public transportation services. Efforts
should be made to reduce substance use including khat
among those directly involved in public transportation
services. More studies should be conducted in Tanzania
to determine the epidemiology of khat use in relation
to other substances of abuse among adolescents, the
general population and other population subgroups.
Also, additional studies should be done to explore the
link between khat use (and its related risk behaviors) and
road traffic accidents.
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