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Abstract

Building capacity in implementation science within health programs is dependent on training in theory and
practice of epidemiology, statistics, and research in addition to high self-efficacy toward application of training.
This article describes a training program providing technical assistance to more than 300 health facilities in
Kenya and Tanzania, its evaluation results, and its ability to improve participants’ knowledge, competencies, and
self-efficacy on data management, analysis, and dissemination among health care professionals. Two months
prior to the training, participants (n = 98) were emailed a pre-course survey including 19 questions using a Likert-
type response for planning the content of the workshop. Six to 12 weeks after the training, a post-course survey
was emailed to all participants. Five different trainings were conducted indicating 5 participant cohorts. The
questions posed involved course satisfaction, course impact on knowledge and skills, and self-efficacy in data
analysis and utilization. Post-course survey results revealed that the participants had confidence in data analysis,
which was significantly different from the pre-test results (0.05 a). Qualitative commentary complemented the
findings of the impact of the workshop. Four manuscripts and 13 abstracts have been submitted post training.
Results suggest that a short-term training program can achieve immediate gains in data and research self-efficacy
among health care professionals. Although increasing self-efficacy is a necessary first step in developing skills,
educators should engage in continuing education for sustainable dissemination practices. There is an urgent need
to determine the current infrastructure to promote scientific dissemination. This will assist countries to produce
better evidence to support their programs, policies, and overall health programs.
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Introduction

Although African researchers doubled their pro-
duction of publications between the years 2003 and

2012, the continent produces a mere 1% of total world re-
search.1 The underrepresentation of the countries in Africa

among other low- and middle-income countries (LMICs) has
been attributed to 5 major areas: Poor research production,
poor preparation of manuscripts, poor access to scientific
literature, poor participation in publication-related decision-
making processes, and bias of journals.2 Not only are LMICs
underrepresented, but their research capacity is also subpar to
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high-income countries because of ‘‘few qualified researchers,
less funding, poor infrastructure, and lack of expertise in
preparing manuscripts for publication.’’3 Capacity-building,
or ‘‘the development and strengthening of human and insti-
tutional resources’’ is a critical component in solidifying
LMIC participation and representation in the research and
publication arena.4,5

HIV remains a long-term development challenge in sub-
Saharan Africa, which accounts for 70% of all people living
with HIV.6 Therefore, capacity-building research for HIV –
particularly to increase evidence-based practices to improve
treatment and regulations regarding HIV – is of critical
importance. Great progress has been made in the broadening
of HIV/AIDS services available in LMICs, but it is still not
enough.

LMICs bear the highest burden of disease and would
benefit immensely if research was conducted to combat its
high prevalence. Health care professionals are over-
burdened with the overwhelming task of the medical needs
of the patients under their charge coupled with the need for
medical advancement in equipment, care, and facilities.
Additionally, programs are in place to enhance research
capacity, but they fall short in delivery because many are
aimed at undergraduate or graduate training opportuni-
ties for students and are considered inadequate to meet the
needs of LMICs.7,8 The 10/90 gap in research – only 10% of
worldwide resources devoted to health care research is con-
ducted in those countries where 90% of preventable deaths
occur – applies to most, if not all, LMICs.9,10 Because of the
failure of established research capacity-building programs, an
effective new model is desperately needed to promote and
sustain research capacity-building.11 New models and fund-
ing were provided once the need was realized and has resulted
in many improvements in this field. These emergent models
have attended to issues such as: career trajectories; institu-
tional infrastructure and mentorship support for research;
tailoring research capacity efforts to a wide range of disci-
plines in diverse fields of science and scholarship; and the
inclusion of clinical, community, and policy partners in the
process.12–14 Health service delivery in these settings is still
overwhelmed with long-term HIV treatment, care, and sup-
port needs that have increased the human resource crisis.15

One strategy to address this gap is to develop research ca-
pacity among locally-based HIV staff and clinical providers in
order to ‘‘task shift’’ research activities from more academic
clinical researchers to those with less research experience.
This model has not always been considered effective but can
be utilized in the research field to increase production of
evidence-based findings that can be translated into practice.16

This study’s capacity-building approach was directly rele-
vant to those in HIV programs; however, the principles are
applicable to a much wider audience. The training methodol-
ogy was focused on empowering health care professionals to
understand what entails a research study and how to write
abstracts and manuscripts based on the analysis of the data they
had been collecting. Through a detailed selection process,
frontline health care teams who deliver services to more than
300 health care facilities in Kenya and Tanzania were identi-
fied. Over a period of 12 days, participants attended 3 stag-
gered workshops on concept note development, interpreting
and understanding data, and manuscript (and abstract) writing.
Before the commencement of the training, each participant

was emailed a pre-course survey to form a baseline from which
to draw results. After the training concluded, a post-course
survey identical to the pre-course survey was given to partic-
ipants, and the pre- and post-course results were analyzed for
statistical significance. The training approach was based on
principles of adult learning with a focus on peer review during
all the steps of planning, organizing, and conducting a training/
learning event. The course modeled a variety of effective
training methodologies that included experiential and partici-
patory learning. These methodologies were demonstration,
practice, discussion, brainstorming, case studies, role play,
games, and presentation. The process of delivery of training
included plenary sessions, group work exercises, group dis-
cussions, and review sessions. This article describes the
training program and its evaluation results and the program’s
ability to improve participants’ skills and competencies in data
management, analysis, interpretation, and dissemination.

Methods

Study design

These trainings were carried out between March 2015 and
February 2017. Pre- and post-course comparison cross-
sectional surveys were employed to evaluate health care
providers’ knowledge, competency, and skills related to data
management, analysis, utilization, and dissemination before
and after the training program. Faculty from The University
of West Florida (USA), The University of British Columbia
(Canada), and a researcher from Kenya Medical Research
Institute (KEMRI) designed the pre- and post-course sur-
veys that were piloted among selected health care providers
before being emailed to the course participants for com-
pletion.

Study participants

The study participants (n = 98) consisted of staff working
for 4 nongovernmental organizations (NGOs) in Kenya and
Tanzania. The NGOs received funds from various develop-
ment partners to improve access to and availability of com-
prehensive HIV services for more than 300 supported health
facilities providing HIV comprehensive services distributed
throughout the countries. Study participants were all trained
clinicians (medical doctors, nurses, pharmacists, laboratory
specialists, community specialists, and data management
specialists) who are all members of interdisciplinary technical
assistance teams that proactively and strategically respond to
the gaps in knowledge, skills, and competency of HIV care
and prevention in staff working in facilities at the district,
regional, and national level. Five trainings were conducted
separately indicating altogether 5 different cohorts of between
12 to 20 attendees. Follow-up was done using a structured
mentorship approach wherein participants were assigned to
faculty and updates on the milestones were provided on a
monthly basis. Three NGOs were based in Kenya and 1 was
based in Tanzania (an affiliate of an American University
registered locally as an NGO in Tanzania).

Ethical considerations

This paper describes a training program that delivers a
structured curriculum aimed at producing novice research-
ers skilled in data management, analysis/interpretation, and
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utilization. As part of the evaluation plan for the program, a
survey was developed as a tool to assess both process and
outcomes of the program. The survey was administered
online on a voluntary basis to participants, all of whom were
provided with full information on the evaluation, including
the purpose and nature of the evaluation. Prior to obtaining
consent, the participants were assured that their personal
information would be kept confidential and that their identity
would not be revealed. Participants were further assured that
there would be no negative consequences for not partici-
pating. Questionnaires were designed to take not more than
15 min to complete.

The pre- and post-course survey instrument

The pre- and post-course surveys were created and ad-
ministered online through Google Survey. The pre-course
survey was sent to course participants prior to attending the
course to examine their personal aims and objectives for
attending the training and their baseline level of knowledge
and confidence in the areas covered by the training. In ad-
dition, the pre- and post-course surveys focused on major
themes regarding the course: knowledge, skills, practical
applicability, and further capacity-building needs. The sur-
vey comprised 19 questions; each question in the survey tool
asked participants to rank their expectations or experiences.
Questions involved 3 components: (1) knowledge – using
true or false questions, (2) level of skill (and competency) –
based on a 5-point Likert scale ranging from Never heard of
it to Confident, and (3) understanding of key concepts and
tools using a 5-point Likert scale ranging from Never heard
of it to I am an expert on the concept. In addition, demo-
graphic information was collected regarding age, sex, dis-
cipline, and number of years at current job.

Participants were then asked to complete a post-course
survey (that was similar to the pre-course survey) 6 to 12
weeks after they had completed their training. These pre-
and post-course surveys aimed to examine participants’
opinions of the training (with the intention of improving it
for future learners) and to investigate the impact of the
training on their level of knowledge and confidence in the
subject as well as the impact of the training on their practice
and attitudes toward data management, analysis, utilization,
and dissemination.

Training approach

The training curriculum was developed by faculty from
The University of West Florida and The University of British
Columbia in addition to a biostatistician and instructor from
KEMRI, all of whom are well published and have extensive
experience in HIV service delivery in LMICs and represent
diverse areas of expertise in public health research, quanti-
tative and qualitative research, ethics, quality management,
and education.

The initial training was organized in February 2015 as a pilot
course conducted at an NGO supporting HIV care and treat-
ment facilities in Nairobi, Kenya. It was implemented as a
proof of concept to: (1) test course material and the selected
teaching approach, (2) revise the teaching material based on the
participants’ feedback and facilitators’ experience, and (3)
verify a potential demand in data management, analysis, utili-
zation, and dissemination. The course was attended by the HIV

technical assistance team comprising 17 health care providers
(medical doctors, nurses, laboratory technologists, pharmacists,
community outreach specialists, and data management per-
sonnel). The course was conducted by 3 facilitators who had
participated in the development of the course materials and
methods. Data collected from the course feedback were re-
duced to 3 major categories: (1) course content and materials,
(2) teaching methods and learning experiences, and (3) course
organization and duration. For each category, the data were
further broken into the following subcategories: (1) what par-
ticipants liked about the course, (2) what participants disliked
or thought should be improved, and (3) participants’ practical
suggestions and considerations. Recommendations from this
pilot course suggested that the selection of participants should
be based on participants who have shown interest in abstract
writing, implementing quality improvement, or implementing a
research project to ensure that the course is more effective and
the teaching material more relevant. Hence, participants of the
4 NGOs presented in this paper were selected on this basis;
selected teams worked on their proposed studies throughout the
course (Fig. 1).

The training aimed to demystify scientific writing, analysis,
interpretation, and the publication process with a focus on
teaching the fundamentals of effective dissemination. Instruc-
tion was focused primarily on the process of writing and pub-
lishing scientific manuscripts; however, research methodology
and grant writing were also addressed. The training was orga-
nized into 3 staggered, sequential workshops delivered in ap-
proximately 12 days. Workshop 1, Concept Note Development,
lasted 2 days; participants were taught how to effectively or-
ganize thoughts and ideas into concept. Participants had a
concept sheet, which is a brief summary of their larger project
(eg, an intervention, thesis, research report, performance, ser-
vice project), that concisely described the content and scope of
the project and identified the project’s objective, its proposed
methodology, ethical considerations, and intended results. Par-
ticipants presented their draft concept idea and received peer
feedback. Workshop 2, Interpreting and Understanding Your
Data, lasted 5 days; participants were taught to understand
statistical and monitoring & evaluation concepts in data anal-
ysis, build skills in basic data analysis, enhance data interpre-
tation, and understand the peer review process. Participants
were tasked with drafting complete methods and results sec-
tions of their manuscripts by end of the workshop. Workshop
3, Manuscript and Abstract Writing, lasted 5 days; participants
were taught how to communicate new information with the
intention of improving health care. It was stressed that this
information must be organized and presented clearly and log-
ically. Tips on how to organize an evidence-based manuscript
were provided. Participants were taught how to construct each
of the elements learned so as to logically communicate the
author’s message; participants were also instructed on strate-
gies in conducting direct referencing. Participants developed
draft abstracts and manuscripts by the end of the training.
Throughout the process, participants continuously received a
one-on-one critique of their abstract and/or manuscript.

During the course, participants applied concepts and prin-
ciples to their abstract or manuscript, allowing them to learn
by ‘‘doing’’ and ‘‘reflecting.’’ Short, theoretical sessions were
followed by extensive, practical sessions during which par-
ticipants worked in small groups on their own research pro-
jects. In subsequent plenary sessions, each individual shared
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his or her work and feedback for the benefit of all participants.
Participants were assigned an experienced research mentor to
assist and guide them in completing their projects.

Data analysis

Responses were uploaded into the Google Survey Excel
template and into a STATA version 12 (StataCorp LP, College
Station, TX) database and analyzed using descriptive statistics.
Differences in trainees’ mean levels of knowledge of each of
the subject areas before and after the training were analyzed
using paired samples t tests. Chi-square tests (McNemar paired-
sample tests) were used to assess the statistical significance
between the pre- and post-course survey answers. A P value of
<0.05 was considered significant.

Results

Sample characteristics

As shown in Table 1, a total of 106 trainees attended all
the sessions of the training, 98 (92%) of whom completed
both the pre- and post-course surveys. The majority of par-
ticipants were female and most were between 30–39 years of
age. More than 70% of participants had been working with
their respective NGO for more than 5 years. The largest
proportion of the participants (65%, n = 66) were clinicians
(ie, medical doctors, nurses).

Participant knowledge in the subject areas

Table 2 indicates a significant difference (P < 0.05) be-
tween the pre- and post-scores for the subject areas that
assessed knowledge. Different statements requiring recog-
nition and comprehension were asked in the pre- and post-
course surveys, including prevalence, strength of association
(odds ratio), study designs, descriptive versus inferential
statistics, and validity versus reliability.

Table 3 summarizes pre- and post-course skills competency
capacity on the 19 training and research skills taught in the
course. Pre-training skills and competencies scores ranged
from 1.52 to 2.02 on the scale of 0 to 5, with 5 being extremely
confident. Participants reported lower confidence in collecting

and presenting data in their field of study, reading and cri-
tiquing journals, quantitative and qualitative research, and
preparing abstracts to submit to a conference before the course
began. The difference in improvement between the pre and
post surveys was similar across the different domains. Ex-
plaining the difference between quantitative and qualitative
research demonstrated the largest improvement (mean differ-
ence = 2.9) as a result of the course.

Key comments from the post-survey

Most participants found the training material very useful,
specifically with regard to understanding the scientific writ-
ing process. Teaching was valued as the well-structured and
step-by-step presentation of material with clear objectives for
each session and practical exercises that ensured the proper
absorption of material. One participant stated,

FIG. 1. The training approach.

Table 1. Characteristics of the Participants

Sociodemographics (n = 98) N (%)

Sex
Female 81 (83%)

Age group
20–29 years 12 (12%)
30–39 years 75 (77%)
40–49 years 10 (10%)
‡50 years 1 (1%)

Years of service
<1 year 4 (4%)
1–2 years 11 (11%)
2–5 years 12 (12%)
‡5 years 71 (73%)

Profession
Medical Doctor 29 (30%)
Nurse 34 (35%)
Pharmacist 2 (2%)
Laboratory Technician 2 (2%)
Community-Based Personnel 13 (13%)
Data Management Personnel 18 (18%)
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‘‘The practical approach of the course was very useful, the
materials were good, and the examples were thought-
provoking. I learned how to use and maybe teach abstract
writing to other staff in new ways, and how to work more
effectively. Wonderful program!’’

Working on their own data throughout the course, in-
cluding allocations of time for necessary revisions and im-
provements, was considered an extremely practical exercise.
One participant noted:

‘‘The whole process I found really interesting and engaging,
I have never had any data utilization training previously and
the amount of help and confidence this has given me can only
help me going forward in my career.From the experience I
can only say how helpful and informative I found the expe-
rience. My only advice to anybody doing it in the future
would be to go in with an open mind, be prepared to listen
and you will get. [sucked] in!!!!’’

The post-training evaluation demonstrated that, in addition
to general improved performance of routine responsibilities,
participants applied the knowledge and skills obtained in the
course for a wide range of purposes. Another participant
noted,

‘‘I have an MPH yet the concepts were framed in a way I
could understand. I was impressed with the simplicity of
language in understanding data analysis. You covered a lot
in a short time. Will definitely be putting into practice all I’ve
learnt [sic] into my proposal.’’

Participants appreciated the interactive, engaging, and
friendly learning environment as well as the facilitators’
capabilities and encouraging support during the course. The
opportunity to learn from a group of international ‘‘experts
with real-life experience’’ was seen as a unique opportunity.
One participant explained,

Table 2. Knowledge in Different Subject Areas

Subject Areas
Pre-

survey
Post-

survey X2
Significance

(P value)

Prevalence has to do with existing cases of a disease but incidence has to do
with new cases developed over time.

54 84 19.68 <0.001

The odds ratio is very similar to the risk ratio, particularly if a disease is rare.
However, the odds ratio is usually higher than relative risk.

76 81 3.28 0.07

Cross-sectional studies make comparisons at a single point in time whereas
longitudinal studies make comparisons over time.

38 83 44.8 <0.001

Randomized clinical trials are usually stronger than case-control studies to
establish causality.

44 91 53.2 <0.001

lf your significance level is (P value) 0.05, the corresponding confidence level
is 95%.

30 98 57.8 <0.001

Main difference between inferential statistics and descriptive statistics is:
Descriptive statistics are used to describe a sample, and inferential statistics
determine if those statistics are likely to describe the population of interest.

49 96 55.9 <0.001

The validity defines the extent to which a tool measures what it is supposed to
measure, while reliability defines the degree to which a tool produces
consistent or similar results on the same phenomenon at different times or
when used by different people.

61 97 24.7 <0.001

Table 3. Skills and Competencies

Skills and Competencies

Mean
pre-survey
score (SD)

Mean post-
survey

score (SD)
t test

statistic
Significance

(P value)

If I was tasked with collecting and presenting data to an audience on
HIV prevalence within my community, I feel that I have the
knowledge to successfully and accurately complete the project.

1.97 (1.0) 4.71 (0.7) -22.6 <0.001

I understand measures of central tendency: mean, median, mode,
interquartile range, standard deviation

2.02 (0.9) 4.92 (0.8) -23.1 <0.001

When collecting variables for a data set I know the best sources from
which to obtain this information.

1.52 (0.7) 4.25 (0.8) -23.8 <0.001

I have confidence in reading and critiquing journals in my field. 1.87 (0.9) 4.63 (0.9) -20.7 <0.001
I have confidence in identifying appropriate data analysis methods

for routine program data.
1.80 (0.8) 4.58 (1.2) -18.5 <0.001

I am able to describe at least 3 different research study designs. 1.67 (0.8) 4.52 (1.3) -17.9 <0.001
I can explain the difference between quantitative and qualitative

designs.
1.64 (0.9) 4.50 (1.3) -17.1 <0.001

I understand the process toward preparing an abstract to submit
to a conference.

1.56 (0.8) 4.15 (1.4) -15.6 <0.001

SD, standard deviation.
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‘‘Really well paced with a good balance of class and exer-
cises. The models and concepts were all explained and
demonstrated clearly. The team was always clear and con-
cise and never patronizing either! The activities were really
well tied into the class work and really helped us to write up
our work.’’

Another participant noted that,

‘‘Excellent theories, models and training.the best part was
how tailored it was to our particular situation. [Instructor
name] is a living embodiment of how to do it. He pushed us
all to exactly the right levels and got the results we needed.
Can’t wait to see my name as a lead author in Pubmed.’’

Discussion

These findings suggest that an intensive, short-term training
program can achieve large, immediate gains in data and re-
search self-efficacy among NGO staff. In addition, the results
demonstrate initial evidence of behavior change related to use
of data and research skills to support their community work –
namely 4 manuscripts and 13 abstracts have been published by
health care workers who attended the training. Providing data
and research capacity-building opportunities and resources to
NGOs and health care teams working in service delivery is both
an essential piece of building infrastructure for these organi-
zations’ growing data needs and a facilitator of more equitable
and effective partnerships with researchers.15,17 Although the
purpose of this 12-day course was not to create researchers,
studies have shown organizations that are better ‘‘consumers’’
of health data and empowered participants in research pro-
cesses are more effective in assessing their community’s health
needs, advocating and planning for needed programs and ser-
vices, and employing evidence-based practices.18

It is necessary to build capacity of staff in NGOs, research
institutes, and health policy organizations so higher quality
operational research can be conducted.19 The quality and
effectiveness of research training needs improvement. To be
useful, training must have a practical focus whereby people
receive hands-on experience (not just theory) in doing
practical elements of research that can be used immediately
in their work.20 There is also a need for more skills in
concept development, study designs, abstract, and manu-
script writing. Organized sessions during which health care
providers are prepared to present their work and findings to
potential users of research, such as health sector policy
makers and strategic planners, is a mechanism to build
health care providers’ skills to translate evidence into action
and thereby improve implementation.

There is much discussion surrounding the importance of
implementation science to support evidence-based prac-
tices.21 However, this thinking is often in the abstract. To
illustrate why evidence-based or practice-based research on
health issues is vital for programs, one should have concrete
ideas of what needs to be done, what can be done, and how
practice-based research can support these ideas.22,23 For
example: What practical steps does a program need to take
to build a system for health research that meets its national
needs – in terms of such areas as building skills, creation of
areas of expertise, and improvement or creation of specific
institutions? Another example is: On what priority health
areas and problems in society does your country or region
need to focus research to improve health? And most im-

portantly, what can you do now – with the resources and
skills available today – and where should you aim to be in
several years as your dissemination of evidence-based
practices progresses?

HIV programs that have a strong implementation science
component are badly needed throughout Africa.24,25 Perhaps
using strategies discussed in this manuscript would increase
research in this field of study to better improve knowledge of
HIV and promote the development of such programs. The
University of West Florida (UWF), in collaboration with other
partners, has developed a practical-based training known as
Reaching Engaging Advancing Research (REAR), aimed at
improving abstract and manuscript writing among health care
teams. The training helps health care leaders process how to
address problems and needs that programs face. It can provide
tools and advice based on its past experience. This will inform
the authors’ policy and planning work and help countries de-
cide how they can organize themselves to produce better evi-
dence to support their policies and national health programs. It
is expected that this information and these experiences will give
a broader indication of what is needed in the East African
region. A proposal to conduct an assessment among Ministry of
Health management-level staff was identified as an opportunity
to expand human resource capacity through a UWF-led REAR
project, which is an initial formative study using key informant
interviews, focus groups, direct observations, and short surveys
to determine feasibility and perceptions of manuscript and ab-
stract development among Ministry of Health Management
Teams in Kenya, Tanzania, and Rwanda.
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