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Abstract
Soft Skills Matter:
The Impact of Leadership and Management on Global Health Outcomes
Amy Helen Lockwood

Leadership and management are essential to achieving the goals of global public
health. Despite broad agreement that strong leadership and efficient management are
essential to the achievement of global health goals, funding for building these skills and
supporting these activities remains elusive. One explanation for this mismatch between
expert opinions and investment may be the paucity of evidence demonstrating the effect
of leadership and management on global health outcomes, particularly in low- and
middle-income countries.
The goal of this research is to evaluate existing data and generate new evidence
to support the hypothesis that that enhanced leadership skills and management
capacity improve global public health outcomes. The first chapter provides an overview
of existing evidence, examining the results of previous reviews and presenting a
systematic review, which included publications that describe models for building
leadership and management capacity in LMICs for which impact was measured. The
second chapter presents a mixed-methods impact evaluation of Global Health Corps, a
fellowship program that aims to build leadership capacity among young, global health
professionals. Quantitative data was collected from a combination of existing databases
and surveys and used to develop a logistic model examining whether those individuals
who had completed the fellowship were more likely to focus their career on global public
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health. Qualitative data was collected through interviews with fellowship supervisors and
focus groups with alumni of the program and analyzed thematically to better understand
how Global Health Corps had impacted participants’ careers. The third chapter presents
a mixed-methods impact evaluation of Born Free Africa, a quality improvement
intervention to reinforce efforts of the Kenyan government to virtually eliminate motherto-child transmission of HIV. A Rapid Response Team (RRT) of eight individuals
embedded in the government provided data analytics and program management
support at the county level. Quantitative data was collected from three national health
system administrative databases and used to construct a difference-in-difference model
to estimate the effect of the RRT on the number of HIV-positive pregnant women
receiving the appropriate treatment, the number of missed opportunities, and the
number of positive HIV tests for infants. Qualitative data was collected through fifty indepth interviews with members of the RRT, their counterparts in county governments,
and representatives of select health care facilities and thematically analyzed to better
understand the impact of the RRT program on the processes and the activities of the
county health system and facility-level implementation in order to explain how the RRT
resulted in changes in PMTCT program outcomes.
This research contributes to the field of global health by offering evidence that
improving leadership skills and management capacity positively impact health
outcomes. It is being used by the Global Health Leadership and Management Network,
an international group of practitioners and academics assembled by the US CDC, which
is working to define shared individual competencies and organizational performance
metrics for leadership and management in the field of global health. It was used by Born
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Free Africa in the organization’s final impact reporting and it has supported strategic
development for Global Health Corps, including a revision of the organization’s theory of
change and planning for new programming direction going forward. Going forward the
evidence generated through this research may be used to support existing investment
as well as to make a case to increase funding for foundational aspects of the health
system—leadership and management—without which the success of any clinically
focused intervention will be limited. This is particularly important as many development
agencies are examining how to successfully transition the management and financial
responsibility for existing programs to domestic sources. This body of work also
demonstrates the variety of methods and tools that I have mastered throughout my
doctoral coursework and research and how these can be applied to a unique aspect of
global health.
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Chapter 1
Introduction
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Introduction
As noted by preeminent minds in the field, leadership and management are
essential to achieving the goals of global public health. Acknowledging it as the most
complex challenge in health systems, former Secretary of Health for Mexico, Julio Frenk
(2010) highlighted that “without leaders, even the best designed systems will fail” (p. 2).
Former U.S. Centers for Disease Control (CDC) director, William Foege stressed that
the “lack of management skills appears to be the single most important barrier to
improving health throughout the world” (Foege, Daulaire, Black, & Pearson, 2005,
p.109) Yet another former CDC director, Thomas Frieden (2014) noted, "for many public
health programs, implementation is essentially a management problem. Even if political
commitment, resources, and a technical package are in place, effective management
may not be” (p. 19). Also, former Minister of Health for Rwanda, Agnes Binagwaho
stated, “thoughtful leadership and effective management practices are necessary to
strategically and equitably improve health systems,” (Yale University, 2018). These
perspectives have been used to frame policy in the World Health Organization’s (WHO)
inclusion of leadership and governance in the definition of the six building blocks
required for systems to meet health goals, which are extolled as “critical to achieving
the MDGs (Millennium Development Goals)” and “required to demonstrate results from
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existing resources – and these results, in turn, make it more feasible for additional
resources to be made available to the health sector” (WHO, 2007).

Figure 1.1 The WHO Health System Framework

However, despite these calls for increased attention on foundational need for
leadership and management in health systems, funding, particularly from donor
agencies, remains elusive. Investments in health, both domestic and from development
partners, remain concentrated on clinical care. An analysis of the WHO Global Health
Expenditure Database (2007b), reviewing 2016 health account data from 46 low- and
middle- income countries (LMIC), shows that of the 219.4 billion (current USD) in total
health spending, only 7.4 billion (3.2%) was allocated to health system governance, a
good proxy for spending on leadership and management. This figure is an overestimate as it includes: administration, planning, management, monitoring and
3

evaluation of key health system functions such as financing, human resources,
procurement, and supply chain. Furthermore, of the 7.4 billion only 6.1 billion (82.5%) is
from domestic sources. On average, LMICs are responsible for 83% of funds used for
governance, health system, and financial administration (WHO, 2007b). Given the
relatively small amount of spending from development partners on leadership and
management compared to health care services, it appears that while there is growing
consensus that more attention should be paid to these aspects, little investment is being
made. As one critique of current approaches to public health notes, "all too often, we
focus on reducing disease-specific morbidity and mortality rather than the significant
leadership and management skills needed to achieve the outcomes we desire most.”
(Fraser, Castrucci & Harper, 2017, p. 90).
A possible explanation for this mismatch between expert opinions and
investment, may be the paucity of evidence demonstrating the effect of leadership and
management on health outcomes in low- and middle-income countries. Limited or
inadequate research is often identified as the key barrier to scale up of efficacious
interventions (Ballard et al., 2017; Yamey, 2012). Therefore, the goal of this dissertation
research is to evaluate existing data and generate new evidence to support the
hypothesis that that enhanced leadership skills and management capacity positively
impact global public health outcomes.
To better understand the landscape, we reviewed the literature offering
evaluations of existing evidence. The results showed that while many efforts have been
made to improve leadership skills and management capacity, few studies had been
conducted to evaluate impact. The previous reviews offered program descriptions or
4

focused on changes to interim process indicators, rather than analyze the effect of
interventions on health outcomes. Because we wanted to understand whether and how
the impact of leadership and management interventions were measured, we conducted
a systematic review to evaluate research that provides evidence of the impact of these
interventions with a goal to understand the methods and indicators that have been
used. Through this review, we observed that some programs aim to improve individual
capacities in a theoretical setting, while others aim to improve the capacity of teams in
the practical context where they each operate, and still other programs do both—
starting with the individual in a theoretical setting and moving on to the team in a
practical setting. This led to the development of a framework of the three approaches to
building leadership and management capacity, each of which measures different
results: training programs, quality improvement interventions, and training programs that
lead to quality improvement interventions.
As indicated by the results of this review, more and better evidence is necessary
to build the case for increased investment in leadership and management. In order to
generate new evidence to contribute to the field, two original research studies were
conducted on each of the individual approaches to building leadership and management
capacity: a training program and a quality improvement intervention. For the training
program, we studied Global Health Corps (GHC), a fellowship program that aims to
build leadership capacity among young, global health professionals in Malawi, Rwanda,
Uganda, Zambia, and the United States. For the quality improvement intervention, we
examined Born Free Africa, a program using improved management principles to
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accelerate progress toward elimination of mother-to-child transmission (eMTCT) of HIV
in Nigeria.
Impact evaluations were designed for each study in order to estimate the effect
of the interventions that can be directly attributed to implementation (Gertler, Martinez,
Premand, Rawlings, & Vermeersch, 2016). Many evaluations of health systems
strengthening interventions, and most of those included in the systematic review,
focused on “whether the intervention worked as intended, and if so, for whom, and
under what circumstances” (Adam et al., 2012). However, as our goal is to determine
whether programs focusing on leadership and management are affecting health
outcomes, it is important to answer the question of causality. While causality is most
rigorously proven through randomized control trials, it can be examined in the absence
of random assignment through various quasi-experimental methods (Gertler, Martinez,
Premand, Rawlings, & Vermeersch, 2016). To test if there is a causal effect between
the intervention and the outcomes, impact evaluations use methods that estimate an
effect relative to a counterfactual, using data to determine what the outcome would have
been had the intervention not been implemented, all other things equal (Angrist &
Piscke, 2015).
As we learned in the systematic review, defining the counterfactual is a major
challenge to evaluating the impact of leadership and management interventions. We
used two different quantitative approaches for these studies based on how the
counterfactual was defined and the availability of data. For the GHC evaluation, we
were primarily interested in the impact on the individuals who has completed the
fellowship and were able to compare them with a group who had made it to the final
6

round of selection but did not participate in the fellowship. Using these data, we
constructed an adjusted multivariate logistic model to estimate the effect of completing
the fellowship on whether an individual’s current employment position or course of study
was focused on global public health. For the Born Free Africa evaluation, we were able
to compare PMTCT results in the twenty counties in Kenya that participated in the
intervention with results in the other 27 counties. Using these data, we constructed a
difference-in-difference model to estimate the portion of change in the average number
of HIV tests with positive results per facility in the counties participating in the
intervention.
The results of this dissertation research contribute to the field of global health by
offering evidence that improving leadership skills and management capacity do impact
health outcomes. This evidence may be useful to increase funding for such efforts. A
lack of investment in foundational aspects of the health system—leadership and
management—will limit the success of any clinically focused intervention and prevent
the successful transition of health system financing from development assistance to
domestic sources. Without ongoing and enhanced investment in the individuals and
teams responsible for the administrative functions that support the provision of clinical
care, LMIC governments and development partners may not achieve the aspirations of
Universal Health Coverage.
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The Impact of Leadership and Management on Global Health Outcomes:
A Systematic Review
Amy Lockwood
Introduction
Leadership and management are essential to achieving the goals of global
health. Acknowledging it as the most complex challenge in health systems, former
Secretary of Health for Mexico, Julio Frenk (2010) highlighted that “without leaders,
even the best designed systems will fail” (p. 2). Former Centers for Disease Control
(CDC) director, William Foege stressed that the “lack of management skills appears to
be the single most important barrier to improving health throughout the world” (Foege,
Daulaire, Black, & Pearson, 2005, p.109). Former CDC director Thomas Frieden (2014)
noted, "for many public health programs, implementation is essentially a management
problem. Even if political commitment, resources, and a technical package are in place,
effective management may not be” (p. 19). It is not only the opinion of these global
health leaders; leadership and management are included in the World Health
Organization’s (WHO) definition of the six building blocks required for systems to meet
health goals and are extolled as “critical to achieving the Millennium Development Goals
(MDGs)” and “required to demonstrate results from existing resources – and these
results, in turn, make it more feasible for additional resources to be made available to
the health sector” (WHO, 2007). There is growing consensus that more attention should
be paid to these aspects, including from a critique of current approaches to public
health, in which the authors note "all too often, we focus on reducing disease-specific
morbidity and mortality rather than the significant leadership and management skills
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needed to achieve the outcomes we desire most.” (Fraser, Castrucci & Harper, 2017, p.
90).
However, despite these demonstrations that there is philosophical agreement
that leadership and management are important levers in strengthening health systems
and improving health outcomes, there is not practical agreement on what specific
behaviors make up good leadership and management, nor how changes in individual
behavior leads to changes in teams or organizations, and eventually to stronger health
systems and improved health outcomes. The field of global health, steeped in the
traditions of clinical research, favors evidence-based policies and practices. There is a
nascent, but growing body of work that seek to describe the impact of interventions to
improve leadership and management on health systems and health outcomes, however
the existing evidence has not been enough to scale-up leadership and management
focused efforts or to include aspects of leadership and management explicitly in other
health improvement interventions. In an environment with limited resources, a high
burden of proof must be reached to demonstrate that an intervention is effective. The
key barrier to scaling up efficacious interventions is limited or inadequate research
(Ballard et al., 2017; Yamey, 2012). If a goal of existing interventions includes
advocating for scaling-up leadership and management, the efforts to describe the
impact of the intervention on health systems and health outcomes must ensure that
evidence generated meets the standards necessary to justify what has been done and
provide support for increasing investment.
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Background
For years, organizations have been engaged in efforts to build capacity in
management and leadership as part of global health activities, headlined by various
iterations of what started in 1985 as management training for family planning
organizations and is now known as the Leadership, Management, and Governance
(LMG) Project supported by the U.S. Agency for International Development (USAID).
This program has garnered significant investment; the most recent LMG program was
financed in 2011 at $198M over five-years to develop “inspired leaders, sound
management systems, and transparent and accountable governing boards for health”
(Brown, David, Katekaine & Brewer, 2016; USAID, 2017). The concept behind the LMG
programs has been taken up globally and the WHO is thought to have developed over
120 management trainings alone (WHO, 2005).
Relative to the universe of global health training programs, there are few that
focus on training individuals on the leadership and management skills required for
senior roles in health systems. Many of the existing training programs focus primarily on
technical skills of global health, such as: epidemiology, biostatistics, medicine, nursing,
or policy. However, the need to develop specific leadership and management
knowledge and skills has been made increasingly explicit. A small number of prominent
schools of public health offer pre-service training opportunities through degrees, like the
University of Washington’s Master’s in Public Health in Global Health: Leadership,
Policy, and Management to “train creative leaders, effective managers, and influential
policy advocates who will translate knowledge into action to transform health systems”
(University of Washington, 2018) or certificate programs like the London School of
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Hygiene and Tropical Medicine’s Executive Program for Global Health focused on “the
particular strategic leadership skills required in the political and organizational contexts
faced by leaders in health” (London School of Hygiene and Tropical Medicine, 2018).
They have recently been joined by new academic institutions like the University of
Global Health Equity started by Partners in Health in Rwanda emphasizing the need to
train “a new generation of global health leaders who are equipped in not just building,
but sustaining effective and equitable health systems” with its’ hallmark Master of
Science in Global Health Delivery (University of Global Health Equity, 2018). In addition,
there are a variety of executive education style programs that focus on individuals that
are playing roles in health systems are available, like the Harvard Ministerial Leadership
Program, which has curriculum concentrating on “leadership effectiveness, priority
setting, sustainable financing, and policy implementation among ministers of health,
education, and finance” and the Yale Global Health Leadership Institute that aims to
“develop and sustain leadership capacity and efficient management at all levels of the
health system” through master’s degree and certificate programs offered in Ethiopia
(Harvard, 2018; Yale University, 2018).
Many of the principles taught in the training programs that do include leadership
and management curricula have their genesis in the theory developed by W. Edward
Deming (1950) initially for the corporate sector, with the idea that quality improvement
would create efficiencies through lower expenses and higher productivity. The interest
in quality of care that gained momentum in the 1980s led to increased efforts to apply
“systematic and continuous actions that lead to measurable improvement in health care
services and the health status of targeted patient groups.” (U.S. Department of Health
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and Human Services, 2011). These quality improvement principles have been widely
accepted in high-income settings and more recently applied to various efforts to
optimize health system improvement in low- and middle-income countries (LMICs)
(Donabedian, 1988; Smits, Leatherman & Berwick, 2002). Since then, the application of
quality improvement has become an essential tool of the health care industry globally
and while it can be taught in a classroom, it is often done so through experiential
methods (Barber et al., 2015; Mosser, Frisch, Skards, & Gertner, 2009). The
experiential approach, through which students complete a group project, is supported
by the findings of a 2007 consultation focused on leadership and management in global
health by the WHO which determined that didactic training is costly, as it requires
managers to be away from their jobs and not adequate for acquiring competencies,
which are better learned through practice with coaching and mentoring (WHO, 2007).
As opposed to training programs that focus on individual knowledge and skills,
many interventions focus on changing a team or organizations processes and practices
by addressing practical challenges in health systems using continuous and systematic
methods to monitor, assess, and improve the processes and structures to deliver health
care in real time (U.S. Department of Health and Human Services, 2011). This requires
some of those in leadership and management positions to learn about this approach
while continuing to focus on the specific issues for which their team or organization are
responsible. The LMG project as implemented by Management Systems for Health
(MSH) has used this approach in more than 40 countries, building capacity within teams
through an experiential learning and performance improvement process that teaches
leadership and management practices while striving to achieve measurable results
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(Management Sciences for Health, 2009). Additional examples of organizations
implementing quality improvement interventions include: Health Builders, a non-profit
organization based in Rwanda that aims to strengthen the management of the health
system (Health Builders, 2018); Spark Health, a private-public partnership started by
Johnson & Johnson and the Graduate School of Business at the University of Cape
Town to build the skills and capacity of the local health workforce in management and
health systems improvement (University of Cape Town, 2018); the United States
Centers for Disease Control and Prevention’s (CDC) Improving Public Health
Management for Action (IMPACT) fellowship that prepares government employees at
the national and sub-national levels to develop effective program management skills to
be able to implement programs and advance public health agendas (CDC, 2018); and
the Aspen Institute’s Aspen Management Partnership for Health (AMP Health), a crosssector initiative to build capacity for effective leadership and management practices in
African ministries of health (AMP Health, 2018).
Previous Efforts to Assess Impact
Despite the existence of these programs to build leadership and management
capacity in global health contexts, there has been little research conducted to evaluate
their impact. There are a handful of publications that have reviewed the evidence
available, however each has encountered meaningful limitations and highlights the need
for additional research.
In 2003, Oliveira-Cruz, Hanson, & Mills reviewed the evidence on efforts to
improve the effectiveness of health service delivery in LMICs and identified ten studies
on management strengthening, but indicated that the evidence was “methodologically

16

weak, based mostly on descriptive studies” and argue that it is paramount to produce
more empirical evidence through methodologically sound methods, particularly using
appropriate control groups, including adequately sized samples, and acknowledging
and addressing the potential for confounding (p. 54). The authors also note that the
review did not capture the variety of experiences in applying management strengthening
interventions due to the lack of access to confidential reports completed for sponsoring
organizations, potential bias in publishing reports for successful experiences, and
limitation to English language publications. They believe that additional work is
necessary to offer policy makers better information (Oliveira-Cruz, Hanson, & Mills,
2003).
In 2011, Peterson et al. developed a conceptual framework of twelve leadership
and management domains that were used to assess a series of 57 successful global
health programs and create case studies that demonstrated that good leadership and
management contribute to improved health outcomes (Peterson et al., 2011). The data
included in these case studies was provided by key informants and a review of public
website-based materials including peer-reviewed journal articles and program reports.
This analysis recognized several limitations: cases were selected based on
convenience sampling, the data included was often self-reported and prone to bias, and
not designed to show causation. The authors stated that while the results do show that
key leadership and management practices are present in cases of successful global
health programs, this effort was meant to serve “as a first step in collecting information”
(Peterson et al., 2011, p. 22). They suggest that continued research in this area would
be strengthened by the replication of successful programs and the identification and
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validation of common reporting standards for leadership and management activities that
were then systematically included in project descriptions and assessments (Peterson et
al., 2011).
Another systematic review was conducted in 2012 by Edward et al. to
consolidate evidence showing a causal relationship between improved management
and leadership and health outcomes in LMICs (Edward et al., 2012). This systematic
review provides a catalog of 64 interventions for which there are measurable outcomes
for clinical and management components and evidence of positive results. It describes
the type of intervention: leadership, community-based, information systems, process
improvement, or human performance and required measurable outcomes. However,
there was not enough data to demonstrate a causal relationship between the
interventions and outcomes. Unique to this review, the authors indicate that the included
studies were rigorously designed although allowing that many had small sample sizes,
failed to report outcome measures or statistical findings, didn’t account for confounding
factors, and provided ambiguous results due to randomizing the intervention at a facility
level and analyzing results at an individual level. The authors recommended that in
future research be designed prospectively so that causal pathways can be identified,
using control populations and providing clearly defined descriptions of interventions with
significant detail so that they may be replicated (Edward et al., 2012).
In a 2015, Bradley, Taylor, & Cuellar published Management Matters: A
Leverage Point for Health System Strengthening in Global Health, an overview of 17
peer-reviewed studies examining the link between management interventions and
health system performance in LMICs. While the results showed the interventions can
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have an influence, none demonstrated a causal relationship between the intervention
and health outcomes. The studies were often limited in “size, scope and rigor,” did not
employ comparison sites, and used only pre-post designs (Bradley, Taylor, & Cuellar,
2015, p. 413). Rather than impact in health or management systems, the outcome
measures were frequently process indicators, including the use of specific tools, levels
of customer satisfaction, or utilization of services before and after the intervention. The
studies also were only conducted in a single setting and therefore cannot be
generalized to other contexts. The authors call for the field to “strengthen the evidence
base through rigorous, mixed-methods research…that apply careful measurement and
statistical analysis of changes in performance, ideally with comparisons groups”
(Bradley, Taylor, & Cuellar, 2015, p. 413). Furthermore, they recommend that more
research about management be conducted in global settings and over longer time
horizons.
In 2018, USAID released the Introduction and “Medical Products, Vaccines, and
Technologies” chapter of a Leadership Management and Governance Evidence
Compendium, which included 47 peer-reviewed articles and 50 documents from grey
literature that organized by the six building blocks identified by the 2010 Health System
Framework (USAID, 2018; WHO, 2007). This compendium was designed to “contribute
to the evidence base and advocate for continues investment in leadership,
management, and governance activities” (USAID, 2018, p. 3). Authors noted that the
literature reviewed in the available chapter were limited and the lack of rigorous study
designs made it impossible to quantify the effect of the interventions on results.
Therefore, they recommended more research be conducted in this area.
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Objective for Systematic Review
The previous reviews highlight the variety of studies that have contributed to the
body of evidence about the effect of improved leadership and management, but all
indicate that more and better research is needed. The limitations of these reviews and
recommendations for future research are consistent. They state that going forward
evaluations must be designed with more rigor and attention to demonstrating the causal
relationship between interventions and outcomes. In order to do so, the authors of these
reviews believe that the studies must be designed so that results can be compared to a
control population and confounding factors identified and measured so that they can be
controlled for in analyses. They also offer some detailed suggestions such as the use of:
mixed methods, larger sample sizes, and longer time periods between base- and endline data collection.
Although this review includes many of the same studies that were included in the
previous studies, it is specifically focused on evaluating research that provides evidence
of the impact of their efforts with the goal to understand the methods and indicators that
have been used. In addition, it provides details about the sizes of samples studied and
time periods between initial and final observations. While this review is similar to those
described above in its intention to contribute to the body of evidence about the potential
for improved leadership and management to contribute to global health goals, it has
been designed with a more practical goal. By examining existing research studies on
this topic, we endeavor to provide data to support specific recommendations for how to
design future studies that effectively measure impact in order to address the
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deficiencies in the literature already enumerated and provide stronger evidence of the
link between enhanced leadership and management and improved health outcomes.
Methods
The review included publications that describe models for building leadership and
management capacity in LMICs for which impact was measured. Table 2.1 details the
relevant search terms, fields, databases, and dates covered in the review.
The review was conducted in three phases between June and August 2018. The
titles and abstracts retrieved from the search were assessed against the review criteria.
For those that met the criteria or for which it was unclear, full papers were retrieved and
reviewed. In addition, 18 full papers identified in the grey literature were added. Finally,
citations identified 64 additional papers were included without regard for the data of
publication. In phase one, the papers were assessed as to whether they described
models for building leadership and management capacity. In phase two the papers were
assessed as to whether they provided impact measures. And in phase three, the papers
were assessed as to whether the models were implemented in LMICs.
Table 2.1
Review Search Terms, Fields, Databases and Dates used in Literature Review
of Models for Building Leadership and Management Capacity
Terms
Leader OR Leadership OR
Manager OR Management AND
Global Health OR Public Health AND
Organization OR Team AND
Impact OR Effect OR Result

Fields
Title OR
Abstract

Database
CINAHL
EMBASE
PsycINFO
PubMed

Dates
2008 TO
2018

Results
An initial review of abstracts in the electronic databases against the inclusion
criteria yielded 1543 results. Of these, after a review of titles and abstracts 116
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described models for building leadership and management capacity to which 18 papers
were added from a search of the grey literature and 64 papers were added from
citations. In phase 1,198 papers were reviewed to identify whether they described
training programs interventions, or a mix of these approaches. Of these, 94 didn’t meet
the inclusion criteria, 82 described concepts and not specific models, and 12 were
duplicates. In phase 2, 104 papers were reviewed to identify those that included impact
measures. Of these, 58 were descriptive and did not provide impact measures or
methods. In phase 3, 46 papers were reviewed to identify those that were implemented
in LMICs. Of these, 19 were implemented in high-income countries. The final review
included 27 papers.
Leadership and management operate on two levels within an organization: the
individual and the team (Bolden, 2011). Through this review, we observed that some
programs aim to improve individual capacities in a theoretical setting, while others aim
to improve the capacity of teams in the practical context where they each operate, and
still other programs do both—starting with the individual/theoretical and moving on to
the team/practical. As shown in Figure 2.1, we developed a classification that specifies
the approaches for building leadership and management capacity: training program
quality improvement interventions, and training programs that lead to quality
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Figure 1.1: Framework of approaches to building leadership and
management capacity
BUILDING LEADERSHIP & MANAGEMENT CAPACITY

TRAINING
PROGRAMS

QUALITY
IMPROVEMENT
INTERVENTIONS
Team/Organization
Practices

Individual
Knowledge & Skills

TRAINING PROGRAMS that lead to
QUALITY IMPROVEMENT INTERVENTIONS

Figure 2.1. Framework of approaches to building leadership and management capacity.

improvement interventions. The measurable results were quite different for these. The
training programs measure changes in individual capacity, interventions measure
changes to the organization or the system, and mixed approaches measure some of
each. As shown in Figure 2.2, we characterized each of the studies in the final review
accordingly: 6 of which are training programs (22%), 1 of which are interventions (56%),
and 6 of which were a mix of these approaches (22%).
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Figure 2.2. Literature search process and number of papers identified, excluded, and included in
the review of models for building leadership and management capacity in LMICs for which
impact was measured.
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Sample Size
While in aggregate, it appears there is a wide variety of sample sizes used in
these studies, the variety can be explained in large part due to the unit of analysis. Five
studies (19%) conducted analysis primarily at a sub-national unit level, and the number
of units included in these analyses range from one to 36. Eight studies (30%) conducted
analysis primarily at the health facility or team level, and the number of units included in
these analyses range from seven to 67 facilities or teams. Nine studies (33%)
conducted analysis at the training participant level, including all the qualitative studies,
and the number of units included in these analyses range from 17 to 122 participants.
Five studies (19%) conducted analysis at the patient or chart level, and the number of
units included in these analyses range from 29 to 35 charts or 628 to 6638 patients.
Study Period
The period of observation described in the studies included in this review was
short. Of the 19 studies for which results were examined over a distinct period of time,
almost half (47%) were for 12 months or less and only 21% were for more than 36
months.
Geography
While these studies were selected based on the criteria of implementation in
LMICs, 63% were implemented in Africa, with the remaining split almost equally
between Asia (15%), Latin America & the Caribbean (11%) and Other (11%).
Disease Area
Frequently programs in global health are vertically focused on a specific disease.
Over the past ten years there has been a significant balance toward infectious disease
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as indicated by funding levels (IHME, 2017 data). However, in this review, only 19% of
the of the studies are focused on infectious diseases, while 44% of the studies are
focused on health systems, and 26% on reproductive, maternal, neonatal and child
health.
Publication Date
The included leadership and management capacity building studies related to
global health were published consistently over the years included in this review. While
we limited our search to studies published after 2008, we included studies that met
other criteria identified through citations from the search results from as far back as
2002. One or two of the studies were published each year from 2001 to 2018, with a
slight uptick in 2010-2012 during which three studies were published in each of 2010
and 2011 and five studies were published in 2012.
Table 2.2
Summary of 27 Articles Included in Final Review
Author, Year,
Abbreviated Title
Bradley et al. (2011).
Access and quality
of rural healthcare:
Ethiopian Millennium
Rural Initiative
Kwamie et al. (2014).
Realist evaluation of
the Leadership
Development
Program in Ghana
Mutale et al. (2014).
Evaluation of
BHOMA intervention
in Zambia

Type

Sample size,
Time Frame
10 health centers
140 focus group
participants
18 months

Method(s) of
Analysis
Mixed methods
Longitudinal
Thematic analysis
of focus groups

Impact Indicator(s)

MIX

n/a

Qualitative
Case study

INT

24 intervention
clusters
18 control clusters
12 months

Quantitative
Cluster
randomized trial

- Project fidelity
- Achievement of
process goals
- Institutionalization of
practices
- Achievement of
process goals
- Patient satisfaction

Wong et al. (2012).
Building
Management
Capacity to Improve
Patient Flow in Egypt

INT

628 patients (pre)
1607 patients
(post)
4 months

Quantitative
Pre-post

- Achievement of
process goals

INT
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- Usage rates
- Patient satisfaction

Table 2.2
Summary of 27 Articles Included in Final Review
Author, Year,
Abbreviated Title
Erzse et al. (2017).
Evaluation of shortterm training for
program managers
from LMIC
Milicevic et al. (2011)
Competencies gap of
primary health care
management teams
in Serbia
Broughton et al.
(2011).
Cost-effectiveness of
improving care in
Nicaragua
Wong & Bradley.
(2009).
Developing
registration and
records management
in Ethiopia
Schneider et al.
(2010). Role of
implementation
management in ART
scale up in South
Africa
Kebede et al. (2012).
Educating leaders in
hospital
management in
Ethiopian hospitals
Kisakye et al. (2017).
Effect of support
supervision in
Uganda
Legros et al. (2002).
Evaluation of quality
assurance project in
Niger

Type

Sample size,
Time Frame
122 program
participants
Up to 5 years
since participation

Method(s) of
Analysis
Quantitative
Post

TP

79 participants
12 months

Quantitative
Pre-post

INT

7 hospitals
647 charts (pre)
750 charts (post)
36 months

Quantitative
Pre-post

- Health outcomes

INT

1 hospital
29-31 charts (pre)
25-35 charts
(post)
9 physicians
9 months
16 sites
75 facility
personnel
~2100 patients
24 months

Quantitative
Pre-post

- Achievement of
process goals

Qualitative
Case study

- Implementation
barriers
- Success factors

MIX

24 hospitals
12 months

Quantitative
Pre-post

- Achievement of
process goals

INT

28 health facilities
20 interviews
9 months

Mixed methods
Longitudinal
Thematic analysis

- Achievement of
process goals

MIX

Two departments
60 staff
interviewed
2 client focus
groups
5 years

Mixed methods
Longitudinal
Thematic analysis
Case study

TP

17 participants
11 months

Qualitative
Thematic analysis

- Achievement of
process goals
- Project fidelity
- Implementation
barriers
- Success factors
- Usage rates
- Participation
- Learner
engagement
- Knowledge gained
- Knowledge applied

Blanchard et al.
(2012).
Action learning
groups for health
sector managers in
South Africa

TP

INT

27

Impact Indicator(s)
-

Learner satisfaction
Knowledge applied
Career development
System
improvement
- Perceived
importance of skills
- Knowledge gained

Table 2.2
Summary of 27 Articles Included in Final Review
Author, Year,
Abbreviated Title
Dumont et al. (2006).
Maternal death
reviews in hospital in
Senegal
Gurung et al. (2013).
Fostering good
governance in health
facilities in Nepal
Bradley et al. (2008).
Hospital quality
improvement in
Ethiopia
Van de Poel et al.
(2015). Impact of
Performance Based
Financing in
Cambodia
Edwards et al.
(2015).
Implementation of
mentoring on health
system in
Mozambique
Abuya et al. (2010).
Importance of
strategic
management for
private medicine
retailers (PMR) in
Kenya
Hermida et al. (2002)
Increasing
compliance with
quality standards in
Ecuador
Mohammadi et al.
(2007). Quality
improvement
program in
children’s hospital in
Tehran
Umble et al. (2009).
Management training
in National TB
program in Vietnam

Type

Sample size,
Time Frame
1 hospital
~6250 charts/year
3 years

Method(s) of
Analysis
Quantitative
Longitudinal

INT

2605 visits
36 months

Quantitative
Longitudinal

MIX

14 hospitals
10 months

Quantitative
Pre-post

- Achievement of
process goals
- Knowledge gained

INT

22 districts
11 years

Quantitative
Difference-indifferences

- Usage rates

INT

10 districts
12 months

Quantitative
Pre-post

- Achievement of
process goals

MIX

3 districts
~120 focus group
participants
21 interviews
6 months

Mixed methods
Retrospective (1 district)
Matching (2 districts)
Thematic analysis

- Knowledge gained
- Knowledge applied
- Usage rates

INT

4 intervention
hospitals
4 control hospitals

Quantitative
Matching

- Achievement of
process goals
- Patient knowledge
- Patient satisfaction

TP

29 participants
23 months after
implementation

Quantitative
Post

-

MIX

8 organizations
2 years

Qualitative
Case study

-

Mortier et al. (2005).
Quality improvement
program in DRC

INT

INT

6 health centers
and 1 hospital
16 months

Quantitative
Longitudinal
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Impact Indicator(s)
- Achievement of
process goals
- Health outcomes
- Costs
- Achievement of
process goals

-

Participation
Satisfaction
Knowledge gained
Knowledge applied
Organization
performance
Results of project
Institutionalization of
practices
Knowledge gained
Knowledge applied
Achievement of
process goals

Table 2.2
Summary of 27 Articles Included in Final Review
Author, Year,
Abbreviated Title
Mansour et al. (2010).
Leadership
Development
Program in Egypt
Probandari et al.
(2018).
Impact of operational
research capacity
building in Indonesia
Seims et al. (2012).
Strengthening
practices to increase
health service in
Kenya
Umble et al. (2012).
Internal evaluation of
Caribbean Health
Leadership Institute

Type

Sample size,
Time Frame
10 teams from 3
districts
3 years

Method(s) of
Analysis
Mixed methods
Pre-post
Case study

Impact Indicator(s)

TP

59 interviews
12 months

Qualitative
Thematic analysis

-

INT

67 teams
18 months

Quantitative
Matching

TP

75 participants
3 cohorts
9 months after
program

Quantitative
Post

INT

- Usage rates
- Facility participation
Knowledge gained
Knowledge applied
Career development
System
improvement
- Usage rates
- Achievement of
process goals
- Knowledge applied
Career development
- System
improvement

Characterizing the impact of leadership and management capacity building
efforts remains one of the most problematic and least well-developed areas of health
research (Edward et al., 2012). Developing leadership and management capacity in
global health in LMIC contexts requires learning and practicing a variety of individual
skills and organizational practices within systems that are recognized to be habitually
weak. The complexity of leadership and management competencies leads to a variety
of definitions of good leadership and strong management. This makes answering
questions about leadership and management “some of the most complex in health
systems analyses.” (Kwamie, Dijk & Agyepong, 2014).. It is difficult to know how to
measure impact methodologically and to determine which indicators to measure. As
Thomas Frieden (2014) observes,
management of public health activities is particularly difficult because,
unlike in the private sector where metrics such as product sales provide
prompt feedback on performance, there is often no automatic, accurate,
and affordable way to track public health program performance in real
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time. In addition, the impact of public health programs may not be evident
for months or years, further complicating measurement of performance
(p.19).
Furthermore, since leadership and management capacities are related to the
specific situation and tasks at hand, it is not possible to measure it accurately outside of
the context in which the capacities are used (Anderson & Pulich, 2002). Despite this
challenge, the studies included in this review have measured impact using a variety of
methods and indicators.
Training Programs
The studies that examine training programs measure impact on the individual
participating in the program. Many of these select indicators that align with the
methodology proposed by Kirkpatrick (1979) in the Four Level Model for Training
Evaluation. As the name indicates, the model suggests measuring results at four
different levels: reaction, learning, behavior, and results. The evaluation for each level is
designed and implemented independently, and although the levels are related, they do
not necessarily build upon one another so as to require a sequential roll out. The first
level, reaction, is meant to determine whether and why the participants enjoyed the
experience of participating in the program. The second level, learning, is meant to
determine what principles, facts, and techniques participants absorbed during the
training program to change their knowledge, attitudes, or skills. The third level, behavior,
is meant to determine whether participation in the training program led to the practical
application of skills and knowledge in the workplace. And the fourth level, results, is
meant to determine whether the program delivered the desired outcomes. These
outcomes may be at the individual level and aggregated over time, for example, they
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may be measured in terms of a participant’s overall career trajectory, advancement
timeline, or salary growth. The outcomes may also be at the system level; for example,
they may be measured in the performance of the organization or industry in terms of
revenues, scope of operations, or impact on health outcomes.
Level one, reaction, is generally a measure of participants’ satisfaction and is
fairly easy to measure. It is assumed that satisfaction is important because participants
need to be engaged and interested in the experience in order to be able to learn, so
their reaction to a program can capture their degree of motivation. Two of the studies in
this review measured this element, Blanchard & Carpenter (2012) conducted thematic
analysis on data collected from focus groups while Mohammadi applied the Kirkpatrick
framework and asked participants to complete an evaluation of the trainers
(Mohammad, Mohammadi, Hedges, Zohrabi & Ameli, 2007). These authors also
measured level two, to ascertain the extent to which participants gained knowledge from
the training program. This is the most common aspect of training to test, and five other
training programs included in this review (Millicevic, Bjegovic-Mikanovic, Terzic-Supic &
Vasic, 2007; Bradley et al., 2008; Umble et al., 2009; Umble, Bain, Ruddock-Small,
Mahanna & Baker, 2012; and Probandari, Mahendradhata, Widjanarko & Alisjahbana,
2017) also measured it. Three did so qualitatively and three others did so quantitatively,
but for each of these data was self-reported. Only Mohammadi et al. employed a
multiple-choice test given before and after the workshop to capture a more objective
measure of change in capacity (Mohammad, Mohammadi, Hedges, Zohrabi & Ameli,
2007).
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Level three focuses on changes in behavior stemming from the application of
knowledge gained. The six studies included in this review (Blanchard & Carpenter,
2012; Mohammad, Mohammadi, Hedges, Zohrabi & Ameli, 2007; Umble et al., 2009;
Umble, Bain, Ruddock-Small, Mahanna & Baker, 2012; Erzse, Bovet, Paccaud,
Chestov & Banatvala, 2016; and Probandari, Mahendradhata, Widjanarko &
Alisjahbana, 2017) that captured this element relied on self-reported data to do so.
However, more objective data is difficult to collect, requiring participation from multiple
sources. For example, triangulating data from the participant, a superior, subordinates,
and peers’ perspectives, a longer period of observation to provide more opportunity for
application of the new skills, and the use of a control group.
Level four, results, is recognized to be the most difficult to measure. Three
studies (Umble, Bain, Ruddock-Small, Mahanna & Baker, 2012; Erzse, Bovet, Paccaud,
Chestov & Banatvala, 2016; and Probandari, Mahendradhata, Widjanarko &
Alisjahbana, 2017) sought to measure the impact of participation in the training program
on the participants’ individual career trajectories and on the systems in which they
worked. These data were qualitative and self-reported, even if collected through
surveys. Respondents’ reported that their participation had contributed to promotions,
starting new organization, and gaining recognition from their peers. They also cited
changes that they were able to make within their organizations related to the structure,
work processes, and relationships across the sector.
Quality Improvement Interventions
The studies examining quality improvement interventions that aim to improve the
capacity of teams in the practical context where they each operate focus on indicators
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at the system or organization level, including health outcomes, usage rates, and project
specific process indicators.
Only two studies included in this analysis sought to measure the improvement of
health outcomes for the beneficiaries of the health systems in which the individuals and
organizations operate. Dumont et al. (2006) measured the maternal mortality rate,
percent of deaths from unavoidable factors, and the causes of death after the
implementation of a facility-based maternal deaths review (MDR) in Senegal. An MDR
is a process that includes an investigation of each maternal death that occurs at a
facility in order to clarify the causes and circumstances, with the intention of addressing
any issues in work processes and organizational structure that were uncovered by an
audit committee. Over the three-years of implementation, the maternal mortality rates
decreased significantly. However, this was designed as an uncontrolled, before/after
study, so it didn’t offer evidence of a causal relationship. But, in the analysis phase a
multivariate analysis demonstrated the decrease was not attributable to changes in the
characteristics of patients. Since the MDR was the only intervention in place focused on
maternal mortality, the authors “cautiously assume that changes in maternal outcomes
are associated with the implementation of specific recommendations from the audit
committee” (Dumont et al., 2006, para.23). Broughton, Nunez & Moreno (2014)
measured the impact of a quality improvement collaborative approach on disabilityadjusted life years (DALYs), case fatality ratios, and length of hospital stay for children
with diarrhea or pneumonia in 14 hospitals in Nicaragua. The averages for these
indicators were estimates from patient records before the intervention and after two-
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years of implementation. Results showed decreases for all indicators, but only the
decreases in length of stay for pneumonia patients was statistically significant.
Six studies focused on usage metrics to indicate impact, including three of the
four studies that employed quasi-experimental designs. Van de Poel, Flores & Odonnell
(2015) applied matching to identify the counterfactual and used a difference-indifferences analysis to estimate the effect of performance-based financing (PBF)
schemes on the utilization of maternal child health services in Cambodia. Because PBF
was expanded geographically over several years, a natural stepped-wedge design was
possible to compare usage rates in districts where the scheme was and was not
offered, as the intervention was rolled out in three time periods from a pilot to expansion
to consolidation. The results showed that use of PBF schemes increased the proportion
of births in public health facilities by 25%, but that there was not a significant effect on
the percent of deliveries with a skilled birth attendant, antenatal care coverage rates,
vaccination rates or neonatal mortality. Abuya et al. (2010) used matching to identify
control divisions (a sub-national unit) in Kenya similar to the divisions in which the
interventions targeting the private medicine retailers’ (PMR) practices and use of overthe-counter medicines for the treatment of malaria were implemented. This allowed
results at the PMR level, such as knowledge and behavior, to be compared along with
indicators of utilization at the division level. Siems et al. (2012) tested whether improved
leadership and management skills contribute to improvements in coverage rates for
child immunizations, delivery by skilled birth attendant, and completion of four or more
antenatal care visits from a variety of districts throughout Kenya. Matching was used at
the district and facility level to identify a set of control sites similar in geographic location
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and population which had not been exposed to the intervention. The intervention is an
application of the Leadership Development Program (LDP) developed by MSH in 2002,
which has since been introduced in 40 countries. It is a team-based, results-oriented,
participatory process that enables teams to achieve results through action-based
learning. Through this analysis the districts in which the intervention, a six-month teambased approach to improve skills through a combination of didactic training and
mentoring through workshops as team completed “challenge projects” together, was
implemented showed an increase in average coverage rates from 54% at baseline to
65% at end-line and 67% six-months post-intervention.
Three additional studies of interventions using longitudinal designs also
measured impact in terms of usage. Bradley et al. (2011) conducted a mixed-methods
evaluation of the Ethiopian Millennium Rural Initiative, a systems-based approach to
improving rural care by addressing issues with infrastructure, supply chain human
resource capacity, and community education. The authors used linear regression to
analyze monthly data and estimate the rate of change over time, testing significance.
The results showed significant increases in antenatal care, attended births, and HIV
testing coverage rates. Legros (2002) assessed the success of a project in Niger that
introduced the Integrated Management of Childhood Illness guidelines in an
environment in which quality assurance methods were taught and teams mentored as
they applied them. The author compared utilization rates for curative services, infant
consultations, nutritional rehabilitation recovery and drop-out, family planning, BCG
vaccine, measles and DTCP immunization rates over four time points, showing
improvements. The team also conducted a cost analysis and used qualitative methods
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to understand the elements that were key to or barriers of success. Mansour, Mansour
& Swesy (2010). examined the impact of the LDP program (previously described in the
Seims et al. study in Kenya) during two different periods. The initial pilot project with
eight health teams tracked performance against stated goals, including increases in the
number of new family planning visits, average number of prenatal, postpartum, and
child care visits per client. After the LDP was implemented in all 184 primary health
facilities in the Aswan governorate of Egypt, they showed that the district wide maternal
mortality rate fell.
Nine studies of quality improvement interventions measured project specific
indicators to describe impact. Mutale et al. (2014) conducted the only study included in
this review that utilized a cluster randomized design using a stepped wedge approach to
roll out an intervention at the health facility level that includes the implementation of
practical tools that establish clinical standards and leadership training for health care
workers, as well as the introduction of lay workers to assume a series of non-clinical
duties. Through the use of a balanced scorecards, identifying the projects’ process
indicators, data was collected on 14 indicators across seven domains including: patient
satisfaction, human resources motivation and training, infrastructure, supply chain,
finance, governance, health information, and service provision. Results showed
statistically significant difference between the intervention and control facilities in
training, adult clinical observation and health information. In addition, linear regression
models were developed for a few variables, which affirmed the difference reported in
adult clinical observation, which was also seen to be correlated with laboratory capacity,
training, and health information. The authors were not clear as to why the intervention
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impacted some domains and not others, offering that the three to twelve months is a
short duration for observation and that full effect are forthcoming. It is also hard to
interpret these results as many of the indicators are identified as indices (e.g. service
readiness index) and so it is unclear exactly what is being observed and measured.
In addition to Mutale et al (2014), eight other studies of quality improvement
interventions measured the achievement of process goals. These process goals are
those stated as part of the intervention, such as: reducing patient waiting times, time to
retrieve patient records, availability of essential medicines, holding community
meetings, preparing accurate financial reports, or patient satisfaction. Six of these
studies (Wong et al., 2012; Wong & Bradley, 2009; Kebede et al., 2012; Kisakye, 2017;
Gurung & Tuladhar, 2013; and Mortier & Arpagaus, 2005) determined means and
compared those at two or more time points, calculating statistical significance. Edwards
et al. (2015) collected data on 63 quantitative indicators within the eight health system
domains (WHO, 2007), but focus this analysis on 13 metrics from four domains:
accounting, human resources, monitoring and evaluation, and transportation
management. Each metric is expressed a ratio based on the number of times a
manager successfully addressed a particular objective compared to the number of times
the objective arose as observed by a mentor during a visit. Linear regressions were run
over nine-months using the monthly means calculated from ratios reported from each
district. Positive, significant correlation coefficients were seen for several indicators,
indicating improvements.
Hermida (2002) used a quasi-experimental design with four intervention hospitals
and four control hospitals selected through matching based on their moderate size and
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geographic location to assess the results of a quality assurance project related to
maternity care in Ecuador. The author established indicators to measure compliance
with clinical standards expressed as a ratio using a method similar to that used in the
Edwards et al. study described above. Three types of standards were included: input
standards (e.g. drugs and equipment are available), process standards (e.g. completing
a clinical record, performance of standardized activities), and output standards (e.g.
client knowledge and satisfaction). Indicators were measured by mentors on a monthly
basis. The raw scores for intervention and control hospitals was compared monthly and
the mean ratios for intervention and control hospitals at the end of the intervention were
compared and the difference tested for statistical significance. The resulting difference
in improvement in input and process standards between intervention and control
hospitals was statistically significant. However, the magnitude of the difference was
greater for the process standards, which require providers to change their behavior.
Two studies of quality improvement interventions used qualitative techniques to
measure impact. Schneider, Coetzee, Renburg & Gilson (2010). used the comparative
case study method to examine different political and managerial leadership models
used for scaling-up anti-retroviral therapy (ART) in three provinces in South Africa,
which resulted in very different coverage rates. By reviewing surveys, policy analyses,
and a body of grey and indexed literature, the authors identified the characteristics of
the health system and other environmental factors were associated with successful
scale-up results. Considering the differences in population, HIV prevalence,
urbanization, availability of health care workers, and expenditure on primary health care
in the public sector, and HIV-specific funding available, the case studies present the
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strengths and weaknesses of each province as related to ART scale-up. They conclude
that differences in leadership and management capacity at the sub-national level
impacts the successful roll-out of programs designed at the national level. Kwamie, Dijk
& Agyepong (2014) conducted a realist evaluation of an LDP implementation in Ghana
in order to better understand how the capacity-building efforts can be limited. Using
participant observations, document reviews and semi-structure interviews, the authors
developed an explanatory case study that showed limitations to the effects of the LDP.
While short-term outcomes related to project indicators were achieved, the authors
found that in this particular context, participation in the training program neither
increased systems thinking, nor were the principles institutionalized within the
organization. They hypothesized that this was due to the over-riding power of
hierarchical authority in the broader health system, which valued control and
compliance.
Discussion
The purpose of this review was to provide data to support specific
recommendations for how future studies could be designed to (1) address the
limitations identified in the current research and in the literature already enumerated and
(2) provide stronger evidence of the link between enhanced leadership and
management and improved health outcomes.
Limitations of Current Studies
Several of the authors the studies included in this review identify the same
limitations that were highlighted by previous reviews of work in this field. In particular,
the authors state that this work is limited by the unique contexts in which it is conducted
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(38%), the reliance on self-reported data (37%), potential for errors in data collection or
aggregation (26%), and the lack of a control group (22%).
Studies that analyze a training program or intervention that take place in a single
site or are not repeated are not able to be generalized. A single site of implementation is
cited as a limitation for 13 of the studies included in this review because the unique
context makes it difficult to generalize the findings to other situations. The lack of
reproducibility restricts the strength of the evidence of effectiveness. Contextual factors
are difficult to control for in analysis, which is why identifying a group with similar
characteristics to use as a control against which to compare results is a stronger
experimental design.
The reliance on self-reported data leads to suspect results. Self-reported data is
prone to error, either due to recall or social-desirability biases (Rosenman, Tennekoon
& Hill, 2011). Because humans want to give an answer that is acceptable to the social
group in which they exist, their responses are often inaccurate and biased towards that
which they believe the researcher wants to hear. In the studies of programs aimed to
build capacity, data reported by the participants about the knowledge they gained during
a training program or the successful usage of that knowledge in their organizations after
the program is likely inflated.
The lack of a counterfactual impedes the ability to show causation. While it is
challenging to identify and collect the necessary data from a control group, without this
information, the analysis is limited to longitudinal or a single point of time data from after
the conclusion of the quality improvement intervention or training program. These
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studies are merely descriptive and unable to show whether there is a relationship
between the activity and the outcome.
Linking Interventions to Health Outcomes
While only two of the studies included in this review used health outcomes as the
measure of impact, each study tacitly assumed that the intervention described would
ultimately have an effect on population health. The theory underneath this assumption is
rarely articulated but based on the descriptions offered in the included studies can
broadly be understood as the interaction of the individual, team/organization, and health
system. Training programs focus on building management skills and leadership
competencies in individuals, the success of which are measured through the four levels
outlined in the Kirkpatrick model. Quality improvement interventions may include some
building of management skills and leadership competencies but focus primarily on the
institutionalization of these into policies, practices, and culture at the team or
organization levels. The success of these interventions is measured primarily by the
achievement of indicators closely related to the specific project, but may also be
observed through changes in access, availability, usage, and satisfaction at the health
system level. While the linkages between the individual, team/organization, and health
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system are broadly understood as a theory of impact (Figure 2.3), the relationships
have
not
methods
confirm
causality.
Figure
1.3been
Theoryexplored
of impact through
frameworkquantitative
for training programs
andto
quality
improvement
interventions to enhance leadership and management to improve health outcomes

Management
Skills

Management
Policies &
Practices
Access &
Availability

Leadership
Competencies

Leadership
Density &
Culture

Individual

Team/ Organization

Usage &
Satisfaction

Health
Outcomes

Health System

Figure 2.3. Theory of impact framework for training programs and quality improvement
interventions to enhance leadership and management to improve health outcomes.
Recommendations
While there is a growing body of evidence about the impact of training programs
and quality improvement interventions that build leadership and management capacity
in global health in LMICs, the methods used, and indicators measured have several
limitations. It is important that efforts invest the time and resources into more effectively
evaluate impact in order to make a case to scale-up these efforts. However, this is
challenging as the mechanisms by which enhanced leadership and management may
improve health outcomes are complex (Yamey, 2012), project managers often claim
that the results from impact evaluations aren’t useful because results come in too late to
change the program, aren’t focused on important issues, or are not sufficiently rigorous
(Baker, 2000). Furthermore, impact evaluations can be costly (Gertler et al., 2016), as
evidenced by the estimate by Vinod Thomas, the Director General of the Asian
Development Bank’s evaluation department, of five hundred thousand U.S. dollars on
average (Piccio, 2014). This poses a significant challenge as health system
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strengthening research in LMICs, of which leadership and management is only a small
part, receives little funding, estimated as 3.2% of health expenditure in 2016 (WHO,
2007b). The expertise necessary to conduct a credible impact evaluation is often not
present in program management teams and finding the resources to fund rigorous
research is difficult (Ballard et al., 2017). These challenges create the ultimate dilemma:
in order to scale-up resources invested in leadership and management interventions,
evidence that the interventions are linked to health outcomes require funding for impact
evaluations and research to estimate the causal relationship between the steps in the
theory of impact (Frenk, 2010). Therefore, each opportunity to measure impact must be
designed and implemented carefully in order to produce the highest quality evidence
possible.
This review of studies that have measured the impact of efforts to build
leadership and management capacity in global health in LMICs has highlighted several
lessons of which future research in this area should take heed so that the investment in
evaluations provides the strongest evidence possible to provide both formative and
summative data that will be useful to the program itself and to advance the use of
leadership and management interventions to improve health outcomes more broadly. In
addition, it highlights the need for the theory of impact to be tested. Research should be
designed that can test whether causal relationships exist between building individual
leadership and management skills; institutionalizing management process and practices
and a leadership culture; increased availability, access, and usage; and improved health
outcomes. The methodology for this should be shared broadly so that it can be applied
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in a variety of contexts and then applied to evaluations of programs that focus on the
more distal indicators to health outcomes, at the individual or team/organization levels.
For these evaluations, the methods by which the training program or quality
improvement intervention may be evaluated should be designed before they are
implemented. The evaluation of impact will be stronger if a control group is used. If the
evaluation plan has not been designed before the project has been implemented, it is
unlikely that these necessary data have been collected from the right time period in
order to make appropriate comparisons or use quasi-experimental techniques, even if a
true counterfactual can be found. However, identifying a control group in principle is not
difficult. For training programs, the control group can be made up of individuals who
qualified for the program but did not participate in it. Their lack of participation can be
due to the selection process or due to a gradual roll-out. For quality improvement
interventions, the control group needs to be based on the same unit that has been
selected to receive the activity. This may be at a sub-national unit (e.g. district), a health
care facility, or a team. In either case, it is important to collect descriptive data about the
intervention and control groups so that the similarity between them can be
demonstrated. Furthermore, efforts should be made to collect more objective data and
not rely on self-reported information about changes in individual knowledge or
team/organizational practices.
External validity will persist as a challenge in studying leadership and
management for at least two reasons. First, results are sensitive to the surrounding
environment and as these programs are often only implemented at a sub-national or
facility level, the contexts are unique and it is difficult to know whether they are
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comparable to others due to the differences in other aspects of the health system,
characteristics of the population, or cultural and environmental features. Second,
because there is not consensus on normative definitions of leadership and
management. The broad use of these terms likely leads to considerable variation in the
interventions making it difficult to compare results in the studies (Edward et al., 2012).
Therefore, stakeholders would be well served to develop a shared set of indicators that
are well defined, so they can be implemented and consistently measured across various
projects. Once developed, researchers can begin to ascertain whether and to what
extent the effects of leadership and management capacity building efforts are
generalizable.
Conclusion
Studies of efforts to build leadership and management capacity in in global health
LMICs often have methodological limitations. While many have demonstrated that
interventions to improve leadership and management can influence performance of the
individual, the team, or even the system, attributing causality to the improvement of
health outcomes remains elusive due to the focus on indicators more proximal to the
intervention and the limited use of experimental and quasi-experimental designs in
which there is a control group. And so, despite the acknowledgement of the importance
of leadership and management, the lack of evidence of their efficacy has likely inhibited
the investment in time and resources to build these capacities. It remains the case that
more robust and complete evidence to measure the contribution that enhanced
leadership and management practices make on improved health outcomes is necessary
to advance their application in global health programs worldwide.
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It is not just more evidence that is necessary, but that evidence must come from
well-designed studies that allow for better understanding of the causal pathways and
that examine which elements of leadership and management are most effective,
independently or in concert with others, to improve health outcomes. Therefore, going
forward, studies should be designed before programs implementation so that outcome
of interest can be measured at baseline and data about potential confounding variables
are also available for use in the analysis. Researchers should strive to identify a control
group so that experimental and quasi-experimental methods can be used. And finally,
studies should capture data on a set of common impact indicators so that results can be
compared between multiple programs.
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Introduction
Leadership and management are essential to achieving the goals of global
health. A lack of appropriately trained human resources has been cited as a contributing
factor to the inability of several countries to reach the Millennium Development Goals
(MDGs) (De Francisco Shapvalova, Meguid & Campbell, 2015; WHO, 2007).
Acknowledging it as the most complex challenge in health systems, Former Secretary of
Health for Mexico, Julio Frenk (2010) highlights that “without leaders, even the best
designed systems will fail” (p. 2). Former Center for Disease Control director, William
Foege (2005) stressed that the “lack of management skills appears to be the single
most important barrier to improving health throughout the world” (Foege, Daulaire,
Black, & Pearson, 2005, p.109). It is well accepted in the global public health field that
human resources responsible for the direct care of individuals are a vital component of
an effective and equitable health system and there is a growing understanding of the
importance of non-clinical services for improving the provision and delivery of health
services. Research comparing the content of academic training programs and the
desired competencies for global health implementation identified gaps in knowledge and
skills in two major non-clinical areas: business skills and interpersonal effectiveness and
a review of global health job postings highlighted the prevalence of non-clinical skill
requirements such as planning, program direction, finance and administration
(Eichbaum et al., 2015; Rudy, Wanchek, Godsted, Blackburn & Mann, 2017). There are
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a growing number of programs that aim to build leadership and management skills in
individuals pursuing careers in global health, but a paucity of information about the
impact of these programs persists.
Global Health Corps Model
Global Health Corps (GHC) was founded in 2009 with the mission to mobilize a
global community of young leaders to build the movement for health equity. Initially
formed in response to a challenge posed to a group of youth leaders at the 2008
aids2031 Young Leaders Summit hosted by UNAIDS and Google to engage their
generation to solve the world’s biggest health challenges, GHC developed as an
organization aimed at increasing the supply of leaders and managers with diverse skills,
and to build a leadership pipeline to ensure health equity (Gupta et al., 2015). GHC
does this by building leadership capacity among professionals between 22 and 30 years
of age who want to apply their skills and experiences to global health. In addition, GHC
aims to improve the diversity of the global health community, by including those without
prior exposure to global health and increasing the number of women and individuals
from underrepresented communities.
The focus of GHC is a fellowship, which includes 13-months of full-time
employment with an organization focused on health issues and supported by a variety
of leadership training and community building opportunities. Since GHC’s launch, nearly
1,000 individuals have completed fellowships in roles for over 151 placement
organizations in Burundi, Malawi, Rwanda, Tanzania, Uganda, the USA, and Zambia.
These participants now make up a vibrant alumni community, committed to helping one
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another and engaging with each other and GHC to continue developing their leadership
capacity and build their personal and professional networks (Gupta et al., 2015).
The fellow selection process (Figure 3.1) is comprehensive and includes five
rounds, three rounds of review and two rounds of interviews. Eligibility requirements are
limited: to be less than 30 years of age, hold a bachelor’s or undergraduate university
degree, and be proficient in English by the start of the fellowship. Prior experience in
global health is not required, instead applicants for the fellowship are screened for the
embodiment of GHC’s key leadership practices: collaborative, committed to learning,
inspiring and mobilizing, committed to social justice, adaptive and innovative, and
results-driven (Global Health Corps, 2018a). Written applications are required of all
candidates, which include demographic information, education and employment history,
and four personal essays. In addition, at the application phase, candidates must identify
between one and three fellowship roles in which they are interested. For each role, the
applicant must submit a 200-word essay to make a case for why he should be selected
for that role. Ultimately, fellows are selected based on the individual’s ability to
successfully fill the specific roles for which they have applied.
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Figure 3.1. The 2016-2017 selection process for Global Health Corps fellowships from GHC
(2018a).

Each application is reviewed three separate times by GHC staff, alumni, and
current fellows to ensure the candidate meets GHC’s leadership criteria and the stated
requirements for each role, resulting in a group of semifinalists that represent the top
ten candidates for each role. Each semifinalist is then interviewed by either an alumnus
or a GHC staff member and the top five for each role are sent to the placement
organization for a final interview. In order to match as many fellows to roles as possible,
GHC extends offers to candidates in the order of the placement organizations’
preferences until the role is filled. Although the number of fellows accepted each year
has grown from 22 in 2009, the GHC fellowship remains extremely competitive. For the
2016-2017 fellowship, 5507 individuals applied for 140 fellowships, yielding a 2.5%
acceptance rate (Global Health Corps, 2016). Over the past eight years, GHC has
maintained an acceptance rate for fellows of between 2 and 4%. In terms of the
demographic characteristics, the 2016-17 cohort of fellows have an average age of 26.6
years, is 72% female, 8% come from a background not related to health, and 53% have
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a graduate degree. Since 2009 the proportion of female fellows has grown consistently
each year from 41% to the current 72%, all other 2016-2017 demographics are
representative of previous cohorts, where data are available (Global Health Corps,
2016).
Placement organizations are selected based on a series of criteria. The
organizations must: have a mission aligned with the vision of health as a human right
and be working to improve health in their communities; be able to identify an area of
need that would benefit from the time, talent, and commitment of two or more young
professionals; have demonstrated capacity to support and train new full-time team
members; and be able to contribute to the cost of fellows. In advance of the selection
process, GHC works with placement organizations to draft a description for a specific
role that is then used in the fellow recruitment process. The most frequently requested
skills for fellows include monitoring and evaluation, project management,
communications, grant writing, and data management and analysis. As the number of
fellows has increased, so too has the number of placement organizations, growing from
eight in 2009-2010 to 66 in 2016-17. Each year, the majority of placement organizations
are non-governmental organizations, but may also include organizations in the private
sector, government, and academia (Global Health Corps, 2016).
A critical aspect of the GHC model is that participants are each assigned a cofellow, so that there is a fellow from the country in which the fellows are working and a
fellow from the United States. For example, in placement organizations based in
Zambia, this means that there is one Zambian fellow and one American fellow. This is
slightly different for placement organizations based in the USA, where there is an
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American fellow paired with a fellow from any other country in the world. The co-fellows
work at the same placement organization and in many cases also live together for the
duration of the fellowship. This provides opportunities for the fellows to learn from one
another, both sharing technical skills as well as personal and cultural experiences.
In addition to the experience working as a full-time team member in a specific
role within a placement organization, the fellows participate in several activities
designed to build their leadership and system-thinking capacity. The fellowship begins
with a two-week Training Institute hosted with the Yale Global Health Leadership
Institute in New Haven, CT to provide an overview of global health and the four pillars of
GHC’s leadership training: systems-thinking, design-thinking, collective leadership and
authentic leadership (Global Health Corps, 2016). This immersive program also allows
the fellows to get to know their co-fellow, their cohort, GHC alumni and staff, as well as
Training Institute speakers, to begin building their personal and professional networks.
During this program, fellows participate in lectures, discussions and activities to better
understand critical issues of global health and social impact and to reflect on their roles
as current and future global health leaders. Fellows are also introduced to concepts of
self-care and resiliency through GHC’s long-standing partner, Rootwise Leadership, a
reflective leadership and accompaniment consultancy that provides group training and
individual support throughout the fellowship (Rootwise Leadership, 2018).
During the fellowship year, each fellow is assigned a supervisor within their
placement organization with whom they work on their job assignments on a day-to-day
basis. However, fellows continue to be supported by GHC throughout the year. Staff
members based in each country conduct two site visits with each fellow and his or her
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supervisor in order to monitor progress and address any issues through coaching.
Furthermore, fellows also participate in quarterly retreats, where they reconvene in their
regions for more training and opportunities for personal reflection and relationship
building within the GHC community. Topics covered during the quarterly retreats include
skill building for problem solving and navigating professional challenges, critical review
and assessment of each fellows placement project work, case-based collaborative
problem-solving, discussion of country-specific social determinants of health, job
acquisition and transition skill building, and personal/public narrative development.
Fellows and alumni within each country often gather, through formal and informal
events and they are encouraged to reach out to their cohort members as well as GHC
staff and alumni with questions and concerns related to their on-going experience and
for professional development more generally. Additionally, GHC facilitates pairing of
alumni with current fellows through a mentorship program, in order to help the latter
navigate placement organization and unique fellowship challenges. And after the first
quarter of the fellowship, fellows gain access to a global advisor database where they
can request to connect with health professionals beyond GHC to solicit advice and to
develop relationships in order to advance their professional goals.
In addition to their employment responsibilities, during the fellowship year fellows
are expected to contribute to their local community as a cohort through a community
project. This activity offers an opportunity for all fellows based in each country to work
collaboratively on a discrete project that addresses a health-related need within the
local community. In addition, each fellow is encouraged to author original articles for
GHC’s digital publication, AMPLIFY, in order to build the story-telling and
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communication skills on issues of leadership, social justice, and health equity that are
among the focus areas for capacity building during the fellowship (Global Health Corps,
2018b). Throughout the fellowship, GHC additionally provides select opportunities for
fellows to practice either public writing or public speaking skills and to develop their
leadership voice. GHC communication staff provide editing and presentation/public
speaking preparation support to fellows selected for these opportunities. A focus on the
development of a personal and professional narrative in order to help promote global
health initiatives and persuade others, has been a core component of GHC
programming since its inception.
Upon completion of the fellowship, fellows become GHC alumni, and remain part
of a community who are eligible to both receive support from the organization and
expected to contribute to the movement toward global health equity throughout their
careers. GHC provides elements of mentorship, networking, training, and career
advising to alumni as they move into mid- and senior-leadership positions within
organizations related to global health and other social issues. In addition, GHC alumni
are often invited to write or speak about their experience as part of the organization or
as leaders in their community, and the communications team is available to provide
coaching and support for these presentations. Furthermore, there are a number of
Alumni Chapters through which alumni socialize and design activities related to issues
and individuals of specific interest. GHC provides funding and staff support for the
chapters to organize events and coordinate volunteer experiences. GHC also hosts
annual Leadership Summits alternately in East Africa, Southern Africa, and the US.
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During these three-day programs, alumni from across each region have the opportunity
to connect, reflect, and further their professional development.
GHC has added to its alumni program offerings in recent years, including various
in-person country and disease specific advocacy workshops and more general virtual
management courses, including three six-week online training programs developed by
McKinsey Academy (McKinsey & Company, 2018). GHC has also partnered with DPrize, an organization that aims to expand access to poverty-alleviation interventions in
the developing world by focusing on distribution of solutions that already exist, to host
two separate and exclusive opportunities for GHC alumni teams to compete for seed
funding for innovative and scalable interventions that address a discrete health access
challenge (D-Prize, 2018). Since 2017, the D-Prize program offering has awarded four
grants to multi-cohort, multi-national alumni teams to develop their interventions. In
2018, GHC launched the Community Portal, an online platform for fellows and alumni to
search for and learn about each other, share resources, and engage in global health
related discussion groups. Through the portal, GHC staff are able to streamline
announcements and consolidate program resources for all community members.
Impact Hypotheses
While the mission of GHC is to mobilize a global community of young leaders to
build the movement for health equity, in an effort to explain how this was to be
achieved, a theory of change model (Figure 3.2) was developed by the organization in
2017. This theory of change hypothesized that the GHC alumni and fellowship
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programs would create impact on health equity by developing better and more
connected leaders that strengthen health systems.

Figure 3.2. Theory of Change model that demonstrates how programs impact health equity from
GHC (2018b).

The organization used existing data and collected new data through the application
process, surveys with fellows and supervisors at the end of the fellowship, annual
alumni surveys, and ad hoc questionnaires to explore how impact might be measured.
The primary metrics used to evaluate performance have included:
•

demand for fellowship and acceptance rate (number of applicants and percent
accepted, number of placement organizations, percent of placement
organizations requesting fellows more than once);

•

satisfaction of placement organizations (percent of supervisors reporting positive
contribution from fellows and amount of co-investment provided by placement
organizations);

•

retention in fields related to global health or another social issue (percent in a
global health or social issue role);

•

the seniority of position held (percent in a mid- or senior-management role);
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•

strength of alumni network (referrals to jobs, growth of alumni network, number of
community interconnections); and

•

the size and diversity of community (gender, nationality, and race).
While these performance metrics are useful for program monitoring because they

describe the alumni and placement organizations and are useful to inform day-to-day
management and decision making, in their current state they cannot be used to
evaluate changes that can be attributed to GHC, on the fellows, alumni, placement
organizations, health system strengthening, or overall field of global public health.
Seeking to better understand impact, in 2018, GHC embarked on a project with
an external evaluator from the University of California, San Francisco seeking to answer
the key question for any impact evaluation: What is the causal effect of the program on
the outcome of interest? (Gertler, Martinez, Premand, Rawlings, & Vermeersch, 2016).
The effort started with an examination of the current theory of change to identify the
appropriate outcome of interest. The theory of change stated the goal for impact as
“global health equity,” and so the first step was to understand how this might be
measured. An examination of the literature regarding measuring global health equity
highlighted the challenges with this metric writ large, given the conflation of equity and
equality. Health inequality exists when there is a difference in the level of health
between populations, which is understood as a problem of inequity when the source of
the inequality is a determinant that it is possible for a health system to ameliorate, such
as geographic location or social status. While it is relatively straightforward to measure
and compare health status between populations, it is more difficult to determine how
unfair the inevitable inequality is (Reidpath & Allotey, 2007). It is similarly challenging to
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measure the strength of health systems. According to the USAID funded Health,
Finance, & Governance project,
While there are generally accepted measures of health systems
performance, there is not a single readily-available resource of health
systems strengthening (HSS) indicators measured at the program level
that can be used as a reference when monitoring and reporting on specific
HSS interventions or programs. (Abt Associates, 2015).
Given the issues with measuring both global health equity or health system
strengthening, a mixed methods approach was designed. The project aimed to conduct
a quantitative evaluation of GHC’s impact on alumni in terms of becoming “better and
connected leaders” and to complete qualitative research to explore perceptions of how
GHC effects system strengthening and global health equity. The findings would be used
to inform a planning process, to update the organization’s strategy as it begins to refine
and scale its operations to focus on creating the most impact towards achieving its
mission including revisiting the theory of change.
Methods
In order to address the multifaceted goals of this project, both summative and
formative, the evaluation design was based on Kirkpatrick’s Four-Level model
(Kirkpatrick, 1979). This model was initially developed in 1959 for training corporate
directors to generate evidence about the value of the professional development
programs they designed and implemented but has become a widely used approach for
evaluating training in a variety of sectors, including health and academia (Kirkpatrick &
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Kirkpatrick, 2006). Although it was originally designed for a corporate context in which
the participants were focused on a common purpose, the model fit the needs of GHC. In
addition to its use in the business sector, this model has been widely applied in the
health sector, having been used in a variety of training program evaluations, including
that of the U.S. Centers for Disease Control funded Preparedness and Emergency
Response Learning Centers (Hites et al., 2014), a web-based continuing medical
education program (Curran & Fleet, 2005), a clinician-scientist training program in
addiction research (Klimas et al., 2016), the U.S. Health Resources and Services
Administration funded Public Health Workforce Training Centers (Potter, Barron, &
Cioffi, 2003). In 2017, evaluators of the effectiveness of Public Health Leadership
Institutes selected the Kirkpatrick model recognizing that there was no consensus on
which approach to use, but informed by reviews of evaluations of leadership
development programs (Grimm, Tibbits, Soliman, & Siahpush, 2017).
As the name indicates, the model has four levels: reaction, learning, behavior,
and results. The evaluation for each level is designed and implemented independently,
and although the levels are related, they do not necessarily build upon one another so
as to require a sequential roll out. In addition, the subjects from whom data are collected
in each level, through surveys, interviews, and observation, vary from the facilitator, to
the participant, to the colleagues of the participant, and beyond. This comprehensive
model allows the assessment of the achievements of GHC’s program to provide a
summative evaluation of the impact created as well as formative insight into the ways
the program could be improved.
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The first level, reaction, is meant to determine whether and why the participants
enjoyed the experience of participating in the program. It is assumed that participants
need to be engaged and interested in the experience in order to be able to learn, so
their reaction to a program can measure their motivation. Elements to be evaluated
include the perceptions of participants to the organization, quality of instruction, subject
content, group engagement, and modality of instruction. The second level, learning, is
meant to determine what principles, facts, and techniques participants absorbed during
the training programs to change their knowledge, attitudes, or skills. It is important to
collect quantitative data for this level to facilitate objective measurement, easy
comparison, and aggregation. Learning should be ascertained using a pre- and postexposure approach, so that changes in performance can be more easily attributed to
the training program. The third level, behavior, is meant to determine whether
participation in the fellowship led to the practical application of skills and knowledge in
the workplace. Kirkpatrick stresses that evaluation on this level is more difficult than on
the reaction and learning levels, which may demand a more scientific approach that, in
addition to using a pre- and post-exposure approach, requires data from multiple
sources (for example, the participant, a superior, subordinates, and peers) to be
triangulated, a longer period of observation (at least three months for the first
measurements) to provide an opportunity practical application of the new skills, and the
use of a control group (similar to the participants in all ways, but not having received
training). The fourth level, results, is meant to determine whether the program delivered
the desired outcomes. These outcomes may be at the individual-level and aggregated
over time, for example, they may be measured in terms of a participant’s overall career
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trajectory, advancement timeline, or salary increases. These outcomes may also be at
the system-level; for example, they may be measured in the performance of the
organization or industry in which the individual works in terms of revenues, scope of
operations, or health status.
Most evaluations that have applied this methodology have not measured all four
of the levels and focus on the relatively easy-to-measure reaction and learning levels
(Rotem, Zinovieff, & Goubarev, 2010). Due to the desire to understand the impact of
GHC, including whether and how the program delivered the desired outcomes, this
evaluation focused primarily on the fourth level of the Kirkpatrick model-results.
Measuring the results requires attribution of any change in outcome to the participation
in the GHC fellowship through identification and quantification of the causal relationship
(Iverson, 2003). Establishing a causal relationship is straightforward when measuring
the results of a single, specific outcome. However, it is challenging to establish such a
connection and determine impact attribution at an organization or systems level in which
there are multiple inputs, outputs, and outcomes (Rotem, Zinovieff, & Goubarev, 2010).

Figure 3.3. Potential pathways by which GHC might generate system-level impact from GHC
(2018b).
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This is true in the context of GHC. It is particularly difficult to attribute changes in
health system strengthening and health equity to an intervention that focuses on
developing the skills and capacities of a small number of individuals who are deployed
in a small number of organizations. The intervention is but one of many elements
influencing system-level outcomes, and to be successful requires contributions from
several other internal and external conditions. Furthermore, it is impossible to identify a
common unit of measurement to quantify impact at a system level given the diversity of
fellows’ roles, placement organizations’ strategies, and local contexts in the countries
and communities in which these organizations operate. While it may be possible to
create a model for aggregating impact by measuring the results against pre-determined
milestones using a contribution analysis approach (Mayne, 1999), this would require
consistency in the objectives of each fellowship experience and fidelity to the program,
neither of which are consistent with the design or intentions of GHC. Furthermore, there
are several ways beyond the fellowship experience, that GHC might generate system
change. As shown in Figure 3.3, a hypothesis of the potential pathways by which GHC
might generate system-level impact through a variety of channels was developed to
guide the design of the analysis.
Given these constraints, we decided to quantitatively measure the individual-level
impact. Based on the approach used to evaluate the Stanford Biodesign Fellowship
(Wall et al., 2016), the quantitative analysis was designed to assess whether there is a
relationship between the completion of the fellowship and improved individual career
progress by comparing outcomes for alumni, individuals who have completed the GHC
fellowship in the previous nine years with a counterfactual. The best counterfactual for
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alumni is finalists, individuals who applied for
the GHC fellowship, and made it through all
rounds of screening, but were ultimately not
selected by a placement organization and
therefore did not complete the fellowship. As
shown in Figure 3.4, a conceptual model was
developed to represent the causal
assumptions of the analysis, that current
Figure 3.4. A conceptual model
developed to represent the causal
assumptions of the analysis from GHC
(2018b).

career status may be impacted not only by
completion of the fellowship, but also age,

gender, highest degree of education attained, and years since applying to the
fellowship. It was determined that the outcome of interest, career status, could be
ascertained using multiple indicators: retention in fields related to global health, level of
position within the organization, degree of managerial responsibility, and number of
individuals managed. The models examining these relationships would include
confounders: age, gender, level of education attained, and years since application to the
fellowship.
In addition to measuring individual-level impact quantitatively, qualitative analysis
was designed to further explore impact on the individual and to determine the means by
which impact was created at the system-level. Focus groups were convened by GHC
country managers in each of the five countries in which fellows are hosted with
individuals who had completed the fellowship to discuss the impact of participation in
the fellowship both during the fellowship year and since through alumni programming.
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The focus groups with alumni also provided an opportunity to explore their perceptions
of GHC’s system-level impact. To further understand of potential system-level impacts,
data were collected through a series of interviews with supervisors of fellows from
placement organizations to identify the impact that GHC has had on health systems
strengthening and health equity.
The Institutional Review Board from the University of California, San Francisco,
USA approved this study.
Quantitative Data
The data for this analysis was collected through online surveys using Survey
Monkey, an online survey development software platform (SurveyMonkey, 2018).
Alumni received the survey between February and March 2018 and finalists received
the survey between April and May 2018. Alumni and finalists were invited to complete
the survey via email and during two-months during which the survey was available,
recipients received two additional reminders to complete the survey. The survey was
sent to 720 alumni and 1739 finalists with response rates of 50% and 13%, respectively.
The survey instrument included identical questions for alumni and finalists
regarding demographics, employment background, educational history, and career
accomplishments, these data were the focus for this evaluation. In addition, the alumni
were asked a number of questions regarding their engagement with the GHC alumni
community and their perception of relevant performance improvement and the
importance of a number of competencies. (See Annex A and B for copies of the survey
instruments). The survey responses were supplemented by data collected in initial
fellowship applications in order to add information about the highest level of education
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attained and, in a small number of cases, to correct errors. (See Annex C for an
explanation of the edits made to the survey data).
Quantitative Analysis
Statistical hypotheses tests were used to compare the alumni and finalists along
a variety of demographic characteristics. Age, as a continuous measure, was compared
using a paired t-test, while the categorical measures: gender, highest level of education
attained, citizenship, and year of application, were compared using chi-square tests.
(See Table 3.1). Bivariate analyses were conducted to determine which of the potential
outcome variables showed any association with having completed the fellowship. The
continuous variables: the average numbers of individuals managed directly, indirectly,
and in total, were compared using paired t-tests, while the categorical variables:
employment status, focus of current position, position level, and management
responsibility were compared using chi-square tests. (See Table 3.2).
A multivariate logistic model was constructed for the outcome variable showing
an association with having completed the fellowship (at p<0.05) to estimate the
magnitude of the effect adjusting for confounders. The confounders include: age,
gender, highest degree of education attained, and years since fellowship. Categorical
predictor variables with more than two levels, gender and highest degree of education
attained, were transformed to be dichotomous. Responses for gender of female and
other were combined and compared to male. Responses for highest degree of
education attained of Masters and Doctorate degrees were combined and compared to
a four-year degree. The Hosmer-Lemeshow goodness-of-fit chi-square test was
conducted to test the fit of the model. (See Table 3.3).
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Data were collected in Survey Monkey (SurveyMonkey, 2018) or uploaded from
existing data files, exported in .csv files, imported into R version 3.5.0 (R Core Team,
2013) for cleaning and preparation, and imported into Stata version 15.1 (StataCorp,
2017) for analysis. P-values less than 0.05 were considered to indicate statistical
significance.
Qualitative Data
The qualitative data for this analysis were collected through 10 in-person focus
groups and 17 semi-structured interviews conducted in August and November 2018.
Together, two researchers facilitated the focus groups and conducted the interviews,
the external evaluator from UCSF, who was not known to participants, and the GHC
Impact and Learning Manager, who some of the participants in the alumni focus groups
had previously met. The qualitative portion of this study did not aim for statistical
representation, so the selection of participants was selected using non-probability
techniques. Purposive sampling requires that the participants are selected based on the
objectives of the study and the population characteristics (Tongco, 2007). Due to
logistical constraints of time and travel, some convenience sampling techniques, that
select participants due to the ease of access to the researcher (Etikan, 2016), were
used as well. The interviews were held in the capital cities of Malawi, Rwanda, Uganda,
and Zambia and in the vicinity of New York City in the United States.
Each focus group included between two and five participants and a total of 32
members of the alumni community participated. The focus groups were convened with
GHC alumni, two in each of the countries in which GHC currently hosts fellowships:
Malawi, Rwanda, Uganda, the United States, and Zambia. The interviews were
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conducted with current or recent supervisors of GHC fellowships, who had direct
experience with the fellows. Written informed consent was obtained from all
respondents prior to the interview or focus group. Interviews lasted between 35 and 69
minutes and focus groups lasted between 69 and 130 minutes, all were conducted in
English. No incentives were offered to interview participants, although focus groups
were conducted over dinner, which was provided to participants. Respondents were
informed that their input would be reported back to GHC, but in an aggregated and
anonymized format.
The focus groups focused primarily on the individuals’ experience with GHC as
fellows and alumni in order to understand the impact of completing the fellowship on
their lives personally and professionally. In addition, participants were asked to share
their perspective on the impact of GHC on the field of global health broadly. The focus
groups followed a prepared discussion guide with open-ended questions but retained
flexibility. In some cases, participants indicated that they wanted to stop recording in
order to discuss sensitive topics. Those data were not recorded and therefore are not
included in this analysis. (See Annex D for the Focus Group Discussion Guide).
The placement organizations from which an individual was interviewed were
purposively selected in order to include organizations with significant experience with
the fellowship based on the number of fellows that had been employed and the duration
of the relationship with GHC. In addition, all the individual interview participants, except
one, had direct experience supervising fellows. The interview participant who was not a
supervisor had direct experience working with the fellows and had gathered written
feedback from those in his organization who had played supervisory roles. The
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interviews focused on the experience of working with the fellows and the impact that
they created on the organization during the fellowship period. The interviews followed a
prepared interview guide with open-ended questions but remained flexible to allow for
exploration of unexpected topics that provided more in-depth or detailed data. (See
Annex E for the Partner Organization Fellowship Supervisors Interview Guide).
Qualitative Analysis
All interviews with the placement organization representatives and focus groups
with alumni were digitally recorded and the two researchers wrote memos after each
day to document impressions of data during analysis. The recordings were transcribed
and then uploaded into NVivo Pro v.11.2.1.616 (QSR International Pty Ltd, 2012) for
coding and analysis. The data translated into text were analyzed using content analysis
techniques, a systematic process that focuses on information contained in the data and
does not prescribe a theoretical perspective (Forman & Damschroeder, 2008). The
directed approach of content analysis (Hsieh & Shannon, 2005) was used and data
analyzed to explore the hypothesis that completing the GHC fellowship created impact
on individuals, placement organizations, and the field of global health, as well as to
understand perceptions of how this impact was created.
The analysis was conducted in three steps. First, a researcher who had
facilitated the focus groups and interviews reviewed the memos to immerse herself in
the data and revisited GHC’s theory of change and conceptual models of impact to
develop an initial codebook. The initial codebook was then applied by two other
researchers to code one representative interview and focus group. Based on this
experience, the three researchers discussed and refined the codebook leading to an
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updated version, which was again applied to an additional interview and focus group to
ensure that no new codes were necessary. Second, after the codebook was finalized
the three researchers used it to code the remaining material. Each text was coded by
two of the three researchers independently. Third, one researcher reviewed all the
codes and associated quotes, looked for similarities between the quotes within each
code and grouped those into themes, and identified relationships between them.
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Results
Quantitative Results
Table 3.1
Differences in Demographics between Alumni and Finalists at Time of Application
(2009-2016)
Age
Gender
Female
Male
Other
Highest Degree of Education Attained
Bachelors
Masters
Doctorate
Citizenship
Burundi
Malawi
Rwanda
Uganda
United States
Zambia
Other
Year of Application
2009-2013†
2013-2014
2014-2015
2015-2016
2016-2017

Finalists
(n=238)
26.20

Alumni
(n=376)
25.89

0.73
0.27
0.00

0.67
0.32
0.01

0.284

0.60
0.36
0.05

0.59
0.40
0.02

0.063

0.03
0.11
0.09
0.13
0.44
0.10
0.10

0.03
0.05
0.09
0.10
0.60
0.04
0.09

0.001

0.16
0.14
0.16
0.22
0.32

0.23
0.15
0.18
0.19
0.23

0.062

p-value
0.122

†

Due to the low number of responses from alumni in the earliest years of the
fellowship, the first four cohorts were combined.
Finalists appear to be an appropriate counterfactual to alumni. The average age
at application for fellows was 25.89 years and for finalists was 26.20 years. Sixty-seven
percent of the alumni and 73% of the finalists identify as female. Sixty percent of the
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alumni had completed a bachelor’s degree and 36% had completed a Master’s degree,
compared to 59% and 40% respectively for finalists. As shown in Table 3.1, comparing
these groups based on their demographics, the only statistically significant difference is
in the country of citizenship. However, the sample is too small to allow for stratification
based on citizenship and therefore, this difference does not influence our analysis.
As shown in Table 3.2, the only outcome variable of interest that demonstrated a
difference between alumni and finalists at a level of statistical significance was the focus
of current position; 75% of alumni reported currently being focused on global/public
health compared to 60% of finalists (p=0.001).
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Table 3.2
Differences in Outcomes between Fellows and Finalists at Time of Survey (2018)
Employment Status
Employed
Employed & In School
In School
Not Employed or In School
Focus of Current Position
Global/public health
Other social issue
Other
Position Level
Intern
Entry Level
Mid-Level
Senior Leadership
Organization Leader
Elected/Appointed Leader
Management Responsibility
Independent Contributor
Manager
Manager of Managers
Average Number of People Managed
Directly
Indirectly
Total

Finalists

Alumni

p-value

0.68
0.13
0.12
0.07

0.70
0.13
0.12
0.05

0.803

0.60
0.33
0.07

0.75
0.21
0.05

0.001

0.02
0.17
0.67
0.12
0.02
0.00

0.01
0.16
0.68
0.12
0.02
0.00

0.940

0.52
0.38
0.10

0.45
0.42
0.14

0.214

2.40
2.42
4.82

2.77
2.48
5.25

0.559
0.954
0.727

Table 3.3 shows the results of a multivariate logistic model that examines the
association between having a focus of current work or studies on global public health
and the completion of the fellowship, after the adjustment for factors that were
hypothesized to effect career status in the conceptual model (See Figure 3.4), gender,
highest level of education attained, and years since applying to the fellowship. Having
completed the fellowship increases the odds that an individual’s current work or studies
are focused on global health by 1.908 times (p=0.001). The goodness-of-fit chi-square
83

test was not statistically significant (p=0.309), which indicates that this model fits
reasonably well.
Table 3.3
Logistical Regression Results with Focus of Current Work or Studies Related to
Public Health-Global Health
95%
Confidence
Odds Ratio
Interval
1.908
1.322
2.755

p-value
0.001

1.510

1.621

3.131
1.045
1.119
23.368

0.000
0.371
0.928
0.338

Completion of Fellowship
Gender
Male
1.073
0.711
Highest Degree of Education Attained
Masters or Doctorate
2.077
1.378
Age
0.964
0.890
Years Post Fellowship
1.005
0.903
Constant
2.815
0.339
Hosmer-Lemeshow chi2(8) = 9.41 (p=0.309)

Qualitative Results
As shown in Table 3.4, a total of 52 people participated in ten alumni focus
groups and 17 placement organization interviews conducted for the qualitative portion of
this study.

Table 3.4
Number of Alumni Focus Group and Placement Organization Interview Participants by
Location
Malawi
Rwanda
United States
Uganda
Zambia
TOTAL

Alumni Focus Group
Participants
4
8
6
7
7
32

84

Placement Organization
Interview Participants
4
5
4
3
4
20

As shown in Table 3.5, there were an average of ten participants per country,
with slightly more participants from Rwanda and slightly fewer in Malawi. The focus
group participants represented alumni who had participated in the fellowship in all the
years back to 2010-11, but the majority (21 participants) were from the last three
cohorts.
Table 3.5
Number of Focus Group Participants Placement Country and Cohort
2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
TOTAL

Malawi
1
2
1
4

Rwanda
2
2
1
1
2
8

Uganda
1
1
2
1
1
6

U.S.
1
1
1
1
2
6

Zambia
1
5
2
7

TOTAL
1
1
3
6
11
3
7
32

Alumni offered a greater variety and quantity of evidence of impact than the
placement organization participants. Overall findings from the qualitative study provided
insights of how participating in the fellowship created impact for the individuals,
personally and professionally, as well as how they added value to placement
organizations during their fellowships. However, it was challenging for both alumni and
fellowship supervisors to articulate the impact on the field of global health.
Impact on Individuals
The data concerning impact on individuals are specific, consistent, and prevalent.
By reaching young professionals at the early stages of their careers, respondents report
that the GHC fellowship experience shapes individuals’ worldviews, builds early
technical and foundational leadership capacity, and provides lifelong access to a
network critical to career advancement.
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While the hallmark of GHC is the fellowship, the impact on those who complete
the fellowship goes far beyond the fellowship year. Experiences during the fellowship
are formative to the perceptions of fellows by exposing them to the challenges of global
public health, the reality of health systems in low-income countries, and the potential for
individuals without clinical or public health training to make a difference.
We would have retreats, where we would be given topical workshops and
scenarios and situations that we had to look into. Those things are more
like, ‘Say, you look at the [country] health system.’ I had no idea how bad it
was until we started to dig deeper into all those things so we had an
understanding of this is what’s currently happening. (ZMF)

Many of them are surprised when they come here [a low-income country] to
work, and realize that very simple things are done, or not available, and
they finish one whole year being able to do things without all those things
that they are expecting” (MWB)

For me, I think it was the fact that- I think for the first time in my life, I
realized that health is an issue that cannot just be addressed by people
within the health field, that it requires efforts from multiple fronts. We need
accountants. We need architects. We need engineers. We need nurses as
much as we need people within the departments of finance or the field of
finance so it opened up- for me, it opened my eyes to all these people that
played key roles if we’re ever to attain universal health access. (ZMF)
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The exposure comes from the GHC provided training opportunities, working in a
specific role with their placement organization, or experiencing day-to-day life with their
co-fellow. By focusing on young professionals who are often at a critical stage of
professional development, the experience leaves an indelible mark, engendering a deep
commitment of the fellows to work in the field of global public health from a perspective
of social justice.
Most of the fellows, like before we get into GHC, we are at a point in our
careers that we sort of like kicking the ball everywhere. You don’t really
know what you really want. GHC takes us on when we’re really young, in
mid-career and at the best time to think about what you want to do for the
rest of your life. When I applied for GHC, I was working on a number of
projects. I was between culture projects, education, and health projects. It
was only after I joined GHC that I started to find my passion in public health.
(ZMF)

GHC has really affected my career personally. I joined GHC as a recent
graduate. I had no experience, I had never worked anywhere. But through
the GHC trainings, workshops, orientation trainings, in terms of leadership,
global health, like that has really been like a really, that has really affected
my career. Especially in terms of how I think about social justice, about how
I think about global health. For example…I was just, like [a] health
profession[al]… just limited to that. But with GHC I had to understand like
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social determinants of health, not only serving as a [health professional],
you can also impact lives of other people. (RWF)

I also wholly subscribe to the mission of the GHC, and I think I see myself
as still part of the movement for health equity, in its broader sense. Even if I
don’t work for the Ministry of, if I don’t work for National AIDS Commission,
if I move elsewhere, even if I’m no longer in the health sector, but the whole
notion of you know fighting for social justice and all that, I think still remains
an important aspect of my own life. And I subscribe to the whole idea, and I
would want to keep being part of the conversation. (MWG)

For many of the alumni, the experience provides an opportunity to reflect on their
career goals and then exposes a path for a career in global public health that was not
available to them prior to their involvement with GHC. Some discover roles that fit with
their interests or aspirations, while the professional experience and network opens
doors that had been closed. In many cases, getting a foot in the door is a significant
challenge to starting their career and completing the GHC fellowship provides the
credibility and the contacts necessary to begin in the global public health field.
I was interested to work in the health sector for quite some time, after
leaving college. But it wasn’t easy for me to get into the health sector
because most of the organizations would expect you to have some
experience working in the health sector. But with GHC they weren’t expect
me to have that experience, so they just wanted to see if I’m interested and
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motivated enough, have passion for social justice, and all those other
requirements. And then when I got in, that was like, I had gained a foothold
in the field that I wanted to get in. (MWG)

GHC was my opening. Like it opened the door for me to get into something
other than clinical. So, it was an opportunity for me to get into a community
that does, does global health. And that’s why I came. I joined GHC just to
have that experience and it was a really good gateway. (UGG)

I think that the reason that I joined GHC was mainly because I was in a
transition phase where, so I was completing my master’s degree, and prior
to GHC most of my experience had been like typical…and, and I mean
there was like a little bit of a gap – or a big gap, to be exact – in just like how
was my degree impacting, like, just having a larger impact on the
community... And so that kind of started me thinking outside of [my field],
like what else can I do with my skillset and so I was really interested in [a
placement organization], prior to like when I learned of GHC, and then so I
stumbled upon the fellowship and I was like oh my gosh this is a great
opportunity. (USF)

Working in placement organizations exposes fellows to specific technical content
related to the field in which they are working, while attending the GHC trainings
provided critical practical skills. Building this new capacity is something that drives
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fellows to apply to the program because they recognize the need to grow and they see
the dividends pay off as they progress in their careers.
From working at [my placement organization] I think I got a lot of experience
working around water and sanitation, and that’s how I think I got the job with
UNICEF because I developed that unique skills. (ZMG)

I think for me the biggest reason why I was interested in joining GHC was
because I wanted to get hands on experience with research. I was coming
from a clinical background – I had been working as a pharmacist. I was in
my last year of completing my MPH so I had zero experience with research,
NGOs, or public health, but I had taken interest in these topics… And after
that [the fellowship] it opened the door for my research career. (ZMG)

I would say that I got an opportunity to like, a bit of increasing my public
speaking skills, it’s not very [nationality] to really speak in public. Even when
I was doing my undergraduate we weren’t speaking even in class. My job
prior to joining GHC I did not get so much of it, so like being bold and
speaking in front of people and it starts just from like the small group
exercise you have with people and you have to talk, you have to share, so
that was a great experience. (RWG)

One of the things that we learned during the first training was humancentered design. And that was a concept that was new, and then we
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learned about it but interestingly enough the organization I work for now is
now sort of promoting the use of human-centered design in resolving global
health challenges... So now, because of that knowledge that I had, I’ve sort
of taken the… I feel like I got the concept faster, understood it a lot faster,
and am now training staff, assistant to training staff, and I was also utilizing
it in the project I’ve been working on. (MWF)

I remember one of the trainings we had, this lady came and talked about
strategic planning. And saw her practically drawing a strategic plan. And I
was like “wow, this is interesting!” Because being someone who had been
seeing patients, listening to their stories when my back is turning, I’m
always figuring out what could be their problem, what could be their
problem. And then this lady comes and she’s teaching us about project
management and it is strategic planning that day, and how she drew that
table is still clear in my mind. I keep using it a lot. I didn’t learn that in class,
but I learnt it from that year, through somewhere, and how she made it so
easy to you know, organize your activities, what do you plan to do, what are
your objects, what activities do you have set for that, when do you plan to
do them – long-term, short-term, what? And what is output… oh! And it was
really, it was something that I needed. (UGG)

Beyond the technical experience required to succeed in a global public health
career and the practical skills that underpin successful careers, the experience also
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builds confidence, resilience, and tenacity. Working and living with a co-fellow often
solidifies these lessons of cultural awareness and sensitivity by providing an individual
with whom to work through issues as they arise. Therefore, ensuring that the alumni are
prepared not only to get their next job, but also to be effective over the duration of their
careers.
I think for me the one thing that stands out what GHC did for me was to
make me comfortable in being a leader. I remember going to Yale and
being in a room with 130 plus young leaders, hearing all the amazing things
that they’re doing, and I’m thinking I feel like I’m a fraud, I don’t think I
should be here. But GHC helped me to be more comfortable being a leader,
being more comfortable with the values I hold as a leader, and also being
comfortable in being a leader in my context and my circumstances. (MWG)

They were trained to- ‘if you’re interested, you have to push for it. You have
to pursue it. You can break down whatever wall there is. You should not
have any fear. You should ask questions, you should learn, you should fight
for it. If one person is not giving you the answer, you should go to another
person’…But it shifted from ‘I want to do this. Can I do this? Sure, you can
do it.’ It shifted from that to ‘OK, he said you can do it, but I actually have to
pick it up now. I actually have to do it. I don’t drop it. If I’m looking for the
answer and he doesn’t have the answer, I’ll go to someone else’. (ZMC)
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The complementarity of an international expert and the Malawian working
together on such distinct bodies of work but I think sharing challenges and
weaknesses has meant so much to both nationals and expats. So nationals
have learned certain skills, because they always share challenges,
troubleshoots, [inaudible] together helping them to understand things like
Excel, how to go about pivoting, how to go about analyzing, using just basic
tools like Excel. But we’ve also seen expats where they’ve come in to start
managing certain programs where we know in the beginning they wouldn’t
understand how to approach development officials in a manner that, this is
Malawi, not the US. (MWC)

She came into the office and on day one, she was putting her hand up. “I
know how to do that.” “Can I do that?” “Looks like the system’s broken.”
“Can I help you fill this gap?” She would participate in a meeting
productively and go back to her desk and three hours later and say, “Hey I
was doing some thinking and here’s a diagram. What if we went in this
direction?” She was very proactive in terms of program management,
helping us to think about what was going well at [the placement
organization], and where some of the gaps were. (ZMA)

I think on my side being part of this network of young, ambitious people
gave me confidence that I was able to learn anything and do everything.
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And this helped me to navigate through my fellowship year and knowing
that I was learning but also making an impact on my organization. (RWG)

After completing the fellowship, the GHC alumni are launched into the global
public health workforce through the support of the network. An affiliation with GHC and
the placement organizations is a credential that potential employers’ value, allowing
alumni to be considered for roles that require qualifications that they may not have yet
attained. Participating as a reviewer in the GHC selection process and understanding
hiring from the employer perspective contributes to confidence for alumni to apply for
roles they may have perceived to be too ambitious given the amount or type of
experience that a job posting requests of candidates. The network the alumni join
becomes a resource for sharing and obtaining job postings, inside information, and
connections. The relationships built through the network often leads to fellows receiving
references and recommendations that are key to securing new roles.
We’ve had people who’ve never had a job before GHC and they go get into
GHC and post-GHC, they find something that is beyond what the years
required if they ever had to apply for it. It’s that impact that [unintelligible]
skilled with so much information and you find after one year, they can
actually perform in a specific role as though they had worked for five years.
(ZMF)

I got the job that, or I knew about the job that I have now or the position
because of her and because of those engaging, those opportunities that we
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had to engage as an alumni class. And yeah. So she called me up one day,
she said "Oh I remember you. You did your fellowship year at this
organization, you worked in this area, and you talked about being interested
in sexual reproductive health. We have this opening" and I applied for it,
and then I got the job. (MWF)

Yes, the senior staff at GHC because of their exposure, their different
network. They know the different organizations that are willing to employ the
fellows. So that can also be an avenue that when these fellows leave the
fellowship year, there is an opportunity that they can tap into through GHC.
(UGG)

You might even find yourself finding a job opportunity through those
networks. One of the most incredible things about this community, any
question about any specific thing…brings so many responses. If you have
an interest in working in a particular area, ask one question and there’s
bound to be someone who works or has done that work before. Information
is just incredible because without it, you wouldn’t have been able to find that
information. (ZMF)

The GHC network is more than a professional resource and creates lasting
friendships. The fellows also forge deep personal connections that persist beyond the
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fellowship. This group provides social support that reinforces confidence and resilience
developed during the fellowship period.

We forged friendships, relationships that are going to hopefully stand the
test of time. For me, on a personal level as well as in my career, there’s
always someone out there who has something enriching to say, something
that will help me advance and do better. The fact that we believe in each
other enough to say, ‘Hey, fellows. I think you can do this. We know each
other that well. I know what she’s capable of. I know what he does. I know
what he is interested in.’ (ZMF)

Like our colleagues have weddings, and if they get married we have to
make sure that GHC [laughter] And then like commemorating the genocide
against Tutsis in Rwanda, so GHC’s involved and you can see alumni
community members involved. (RWF)

I mean I made a lot of friends, GHC has been very all-encompassing for me
in like the last five years of my life. I made friends through GHC, and my cofellow is my very best friend and we talk every day, and we see each other
every other day. I found roommates through GHC, my roommate that I co-,
the woman who signed the lease with me is the sister of someone that was
in my fellowship year. So it’s sort of embedded in my life, in multiple ways
not just the professional one. (USG)
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It’s been a community that you can’t leave, you know? You can’t decide
‘Oh, I’m quitting GHC community’ because you now have this bonds. You
always have a place to start from and it’s just so easy fit in and get
whatever help that you need. (ZMF)

In addition to the network, the fellows benefit from the specific support that GHC
offers alumni of the fellowship. Through communication channels, GHC provides the
structure and an encouraging environment in which the fellows can ask for and offer
professional assistance to one another. Ongoing education efforts like the McKinsey
Academy allow fellows to continue building their managerial skills and specific
leadership and public speaking opportunities provide a platform for alumni to continue to
advocate for global health equity. These offerings continue to build their capacity and
credibility in the field.
The constant flow of emails with opportunities, that also helps a lot. I see so
many emails from people I’ve never met, from earlier classes, asking for
help. I have gained courage to do the same if I find myself in a position
where I need more help. It’s amazing how you feel no one will respond and
you get over 100 responses for the same question that you might have
asked. (ZMF)

I did the McKinsey problem-solving course, that was helpful as well. It was
very tight, after I signed up for it I was like ‘oh my God, why did I do this’ but
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it was so helpful. Especially at a point where I had just gotten promoted
twice in a year in my organization to senior management team. (MWG)

D-Prize is one of the opportunities that I got from being a GHC alumni. So
D-Prize is about supporting an alumni project to deliver an innovation in the
community. So D-Prize gives you a grant, some financial support, to do
some kind of work in your community after you have written a proposal of
your project. So I and a couple of other alums were able to win that money
and right now we are implementing an awareness program on clubfoot,
which is something good that I can say thank you GHC for. (UGG)

So I’m also a Women Deliver Young Leader and I know I got into that
fellowship because of a recommendation that I got from GHC. And even
attending the Women Deliver conference in Denmark, I had just, and also
other fellows that attended, but we had Jess at our disposal to help us with
our speeches because I think out of 5 of us that were attending, 4 of us
were in panels as speakers, so Jess (Mack) was there to help us with our
speeches. (MWG)

Impact on Placement Organizations
While fellows’ accomplishment of specific projects for placement organizations
was prevalent in the data, respondents offered fewer examples in which the
organizations experienced dramatic impact. These instances often center around a
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specific fellow who brought new skills and experience to the organization or the
confidence and tenacity to identify a problem and design a solution that was not in the
scope of their original work.
Many placement organization respondents expressed their gratitude and support
for GHC and believe that the placement organization benefited from participating in the
fellowship, even if these impressions lacked specificity.
We are really grateful for the continued partnership with Global Health
Corps because it has helped us multiply our efforts in striving for health
equity in Uganda. (UGA)

I would imagine – and this is just me imagining – that the two fellows that I
get every year impact the work that we do here, right, so that if you multiply
the agencies, if the quality of the fellows are all the same, and that if they do
the hard work that they do here elsewhere, that there has to be an impact in
how they change how an organization works, or if they’re doing policy
change or policy work, that there has to be some type of an impact
happening. (USC)

There are several examples of specific projects that were completed during the
fellowship that contributed to the impact of the placement organization, even if they
were not quantified individually.
When you have a fellow like [name], not only [does] he bring you tools that
will remain forever for us, but also he have helped us to have that cost
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reduced that we should be paying to donors, and additional to that he was
the first guy to try few of these we had. How do you use them now to make
a new proposal? Because for any proposal they look about that. So you
can’t measure your impact or show how successful you are if you don’t
have a strong M&E system that shows where we started, where we are,
and where we want to go. So this has been a big, a big benefit. And he has
sent more than twenty proposals to many donors, even if today you can’t
see that there’s money back to us, but already we have like a model that we
are using to update and send them to different donors. So as a program
manager and the office of the country director, I can say this have improved
much, not only our skills but has given us a tool that we are going to use
and to keep monitoring for showing health leaders’ progress in terms of
supporting health centers. (RWH)

The other thing that we were dealing with was high cost of medication. [The
placement organization] pays for any medication that our young people may
need if they’re not insured or under-insured. And we also had a lot of young
people that did not have medical insurance. So those were like three things
that we were dealing with young people. Since we started our partnership
with the Global Health Corps – and I wish I had numbers, and I’m sure I
could get numbers, just not now – the cost of medication for us has dropped
dramatically. (USC)
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Now, one of the things that, for example, [a fellow] did was to come up with
charts. If your time allows, I will show them to you because they’re still there
upstairs. Was to come up with charts. They call them here dashboards,
which display various things. And up to now – that was 2015 – up to now
those dashboards have been used to provide useful information to the
organization in our various, what we call, results areas. So just by looking at
the dashboards you can see at a glance how we are doing in various areas.
And so, you know, when that happened, we were like “wow.” And that’s just
an example of one of the things that has happened having the fellows on
board. (UGI)
Frequently, fellows were seen to improve the effectiveness of the placement
organization, by task-shifting or creating productivity tools, allowing their supervisors or
others in the organization to focus on more complex activities.

Because there’s a lot of work, a lot of work. And there’s some things that
are repetitive, regular, you do it again and again and again, but it doesn’t
require anything new for you to think about, because you’ve already set up
the thing. All you need to do is fill it up with new data. So I give them to the
fellows, but they don’t know anything yet. So it’s something I have to teach
them to do it, then they do it every quarter. So it frees me from having to do
those repetitive things. (MWB)

101

I remember assigning one of them to writing a paper in the [evaluation]
project – I got so busy that she did the analysis for me on that project. And
see analysis is difficult – it’s one that you need to actually understand what
you do. It’s not simple logistics or whatever. Cause you’re analyzing data
from different levels – and she was able to do that. (ZMP)

We just applied for a huge 100 million grant... And I asked [the fellow] to
coordinate that project, because it’s sort of international, all the people from
[the US], all the people that are working with us here…all of these people,
to be sort of the go-to person. You need one person who’s coordinating and
taking this information, and I can sit with her and say “here’s what I’m
thinking,” and I’ll blah, blah, blah. Tomorrow she’ll give me a PowerPoint
presentation, exactly what was the slide that was in my mind. (RWP)

[The fellows have] helped me to focus on strategy things, as the ED of the
place. So I’m free now to think more strategically because…see I have a list
here that I have not finished. Yes. So, like, like I used to be the one to write
reports and we have like ten partners so you can imagine what I would do.
There were some days when I worked 36 hours because I need to – this is
not exaggerating, this is true – because this is a charity and you have to be,
be excellent and excellence…you have to be smart, but you have to work
hard as well. So it has freed me to do some other things because now
reports, all the different reports, because they have a matrix for how we can
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manage our partners. So we know this partner needs reports at this time,
and they will work on it. I just review, and then maybe edit and give an input
and most of the time the reports were excellently done. (UGA)

In addition, placement organization participants reflected on the impact hosting
fellows had on the placement organization’s culture and on how work is conducted.
Global Health Corps fellows can bring in a perspective that we sometimes
lack, because we do, we are a program that delivers direct services to the
patient, so I think we tend to kind of have a tunnel vision about each patient
and this person is this, this person is that. Or even when we expand it, the
idea is still kind of small to the you know population and the areas that we
serve, so by bringing in the Global Health Corps fellow that definitely, in a
good way, forces us to kind of take a step back and see how things are in
terms of the world. The health epidemic, the health treatment, how the
public health are looking, and any other issues that we may not know
because we are so focused on this small area that the Global Health Corps
fellow can put that perspective, and put our work in perspective on let’s say
nation-wide or worldwide, so that’s really been helpful for the program that
delivers direct services. (USH)

We tend to here, you know hire kind of the same type of person, you know
someone with an MPH, whereas with our fellows we might get someone
who doesn’t have an MPH… I think the added perspective of the fellows,
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one is international coming from a totally different you know experience. I
think making our unit more multi-cultural as well…Similarly I think GHC’s
valuable in that way, bringing diverse people, diverse perspectives, a bit of
that international exchange. (USD)

[The fellows] initiated this professional workshop to give people basic Excel
skills. Like teaching people how to write these articles for the newsletter.
Small skills that people take for granted. We were teaching people how to
write emails, professional emails. And for you, you wouldn’t think that’s
something that someone needs, but it’s something that we are always
talking about in GHC – training, you know like there is a way you can write a
good email and then nobody will dump it. (RWG)

Like the, actually in the past, if I can say, on my side I didn’t have this
culture of check-in, maybe the check-in with people I was supervising. So
the fact that GHC requires to have regular check-ins with the fellows, and
even do regular performance evaluations on the fellows, they even come
here to visit and talk to supervisors and the fellows about their performance.
It has helped that culture to be introduced in the organization as well. To do
regular check-ins with the staff we are working with, and see the tasks they
are working on, evaluate and then give feedback…Yeah with other staff, the
culture was, the previous culture was to do just evaluation, annual
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performance evaluation of staff. But this regular check-in… has been
introduced by the fellows and we are doing it on a regular basis. (RWH)

Impact on the Field of Global Public Health
No data emerged to support the hypothesis that GHC impacts the field of global
public health beyond the aggregate impact created by the individual fellows and alumni.
However, alumni noted the importance of seeding individuals who believe in health
equity and social justice in influential roles as a way to challenge the status quo.
While fellows’ accomplishment of specific projects for placement organizations
was prevalent in the data, respondents offered fewer examples in which the
organizations experienced dramatic impact. These instances often center around a
specific fellow who brought new skills and experience to the organization or the
confidence and tenacity to identify a problem and design a solution that was not in the
scope of their original work.
However, beyond the impact for individuals and created through the placement
organizations, respondents are skeptical of GHC creating any direct impact on the field
of global public health through traditional measures of improvements to health
outcomes given the current model.
Unless you are going to change your model and GHC is directly going to
implement services, then that’s a different conversation. But if GHC’s model
is going to be investing in young professionals, early in their career to
support them to be influential leaders in global health, I would keep it a
broader...it’s like an HRH. Like if I had to say GHC’s sort of main
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contribution is in improving a global health force and investing really early in
young professionals in health. (MWE)

The areas where the fellows are contributing- it’s a little more difficult to
quantify the impact because we’re talking about capacity building, data use,
which most organizations are struggling to quantify. How do I demonstrate
that data use has improved? Building a system. You put that system in
place and then you hand it over. You can measure whether that system is
still being used, what that system is being used for, but it is a little bit more
difficult to quantify the impact of that assistance. (ZMA)

Ok so we have an alum chapter in [country], and we have office bearers,
signatories, treasurer, etc. And we have some money allocated to us to do
some events. It’s open to us to do events or to do things which we feel can
contribute to the space of global health, speaking to what we stand for as
GHC and everything. I feel like these things are haphazard. Like we had a
blood drive, or “oh let’s go visit a community school” – these are
disconnected things. They might have impact or be good in themselves, but
if we are going to continue speaking and try to have impact, we need to
structure ourselves and have more focus and consistency. So that we are
building on something rather than touching a lot of different places. We
need to concentrate and be consistent. (ZMG)
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At the most basic level, respondents recognize that GHC has created impact
through the size, geographic focus, and distribution of the alumni community.
The family is obviously bigger. Probably it will be 10,000 very soon. Of
course it might not be everyone who had the same thing but definitely will
expect that 70% or above will be connected in one way or another. (ZMG)

I feel GHC impacts it in that way because it doesn’t just focus on one
countries per se, but it focuses on a lot of countries with a lot of fellows who
in turn move to a lot of different places. We have fellows almost everywhere
around the world. (ZMF)

I think it’s impacting global health a lot. Simply because if you look at how
many individuals that, who are now working for global health, let me talk
about Rwanda, working for the health sector in Rwanda, that was produced
by GHC fellowship, there are quite a lot. And those individuals are
contributing a lot. And besides Rwanda, look at [this alumnus], he’s now
supporting Liberia. So it’s impacting it a lot. And that, everyone can see
that. (RWF)

The most significant impact on the field is described as transforming perceptions
in global public health to take a broader system approach that recognizes a role for nontraditional professionals, therefore bringing new talent to address global public health
issues. This is accomplished by selecting those without global public health
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backgrounds to participate in the fellowship, training the fellows and educating
placement organizations to appreciate the benefit of these diverse perspectives, and
encouraging alumni to advocate for a systems-approach that goes beyond the medical
aspects of health throughout their careers.
I think it sort of upends the perceptions that people have about allocating
people from traditional health backgrounds to work on health issues and
probably showing little appreciation about what the other fields can bring to
the table, but I think GHC’s demonstrating actually to the whole, to the
whole world I think, in a sense to the whole world, it’s demonstrating that
you know even beyond those that have got traditional health backgrounds,
these are the people that are coming from the other fields, actually can
bring some interesting perspectives. They can bring their skillsets to bear
up on the pressing issues in the field of global health. That model, I think
over time, my expectation is that it’s going to be adopted, not just by GHC
or other international organizations but even governments will begin to
appreciate that I think we need people from other fields like architecture.
(MWG)

It’s more like challenging how, the status quo in those fields. I think the
message that says like you know global health is not about vaccines and
Ebola response and things like that, but it’s about being proactive and
engaged with people who are going to change the systems for the better.
It’s a different model, and I think it’s relatively new. And because even, I
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believe, like even other groups that have thought about it before, would be
like oh we’re going to offer courses for medical [inaudible], or we’re going to
have trainings for nurses in those facilities, or we’re going to pay for your
vaccinations or for things like that. I think that’s what the narrative was,
that’s what global health was until like GHC came and said you know,
actually global health’s not about that. We can do this but it’s unsustainable.
This is the right way to do it, we need to actually invest in people who are
going to change things, not think about like those specific items, but think in
systems. (RWM)

The mindset that is developed in the fellows impacts the system as the alumni
community grows in number and as members of the community take on influential
positions in strategic organizations. From these positions, they use their skills and
experience to champion a social justice approach to global public health that takes a
system-approach and includes roles for non-traditional professionals.
I’m thinking it’s helping create that critical mass of young and energetic
young leaders who are really passionate about the field. And I think in itself
that’s an important achievement in as far as global health is concerned.
Getting the people who are really passionate about the work that they are
doing, and keeping them involved in the work, because I think we’re still
connected in a way, we keep having these conversations and keeping them
interested in the work. I think that’s an impact, I would consider that an
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impact. Creating that critical mass of, a generation of young leaders who
are really passionate about this work. (MWG)

I think it’s making a contribution – it might not be evident, but I think as we
grow and as the number of alums increases and we get into institutions of
influence – like you said we have [an alumna] in the CDC. We have other
people at World Bank. So what they learned from GHC I want to believe
they are able to impact something. For me, impact is having someone in
strategic organizations. (ZMG)

Once you get there I think in those influential position where you can have a
say on the direction of policy and be able to influence the course of
conversations around health issues. I think we are getting there, because
I’ve got this generation that was part of the fellowship that was working on
health, and still continuing working in the health sector, and the expectation
that these ones can rise to those influential positions. There will be a time,
there will be a time I anticipate when will have a number of former GHC
fellows working in these influential positions within organizations, and they
will be sitting on the table and saying OK besides this, we are Global Health
Corps alumni. (MWG)
Discussion
In order to understand the impact of GHC, we employed a mixed-methods
approach to evaluation. The quantitative analysis employed descriptive techniques to
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compare alumni of the GHC fellowship program with those who were selected as
finalists for the fellowship program but did not complete it. The effect of participation in
the fellowship was estimated for the indicator related to the outcome of interest, career
status, which showed a statistically significant relationship through bivariate analysis:
career or studies focused on fields related to global public health. To support the
quantitative analysis, a directed approach of content analysis was used to illustrate the
ways which participation in the fellowship may have led to changes in career status. In
addition, qualitative techniques were used to explore potential channels of impact not
captured in the quantitative approach, the effects on placement organizations and the
field of global public health.
Results of the multivariate analysis using a logistic model indicate that having
completed the GHC fellowship increases the odds of an individual having current work
or studies focused on global public health by 1.908 times (statistically significant,
p=0.001), which indicates the GHC fellowship has impact on the careers of those who
complete it. The comparison of alumni to finalists in this analysis tested effectiveness of
the GHC fellowship in achieving one of the organization’s stated goals to increase the
supply of leaders and managers with diverse skills, and to build a leadership pipeline to
ensure health equity (Gupta et al., 2015). The qualitative results support these findings,
providing evidence that the skills and experience gained through the fellowship period,
ongoing support and offerings from GHC, and access to network of alumni and other
global public health professionals are valuable to securing new positions and
continuous professional development.
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Based on the qualitative data, it is likely that some portion of the impact on
system strengthening and health equity the organizations in which fellows and alumni
work can be attributed GHC, although the magnitude cannot be measured. There is
support that the size, geographic distribution, and growing number of alumni in
influential positions effect system strengthening because more individuals are
advocating for and operating under the principles of social justice and health equity.
Moreover, by articulating the role of non-traditional candidates and providing
opportunities for those who value in their role in health systems, GHC is affecting
change in the field of global public health in policies and through implementation.
Recommendations
Given these results, GHC should revisit the existing theory of change. While it
may be the vision of the organization to effect health system strengthening and health
equity, the existing model does not offer means to do so directly and any measurement
of indirect impact will be confounded by external factors making attribution impossible.
Rather, this suggests that the model should articulate specific outputs and outcomes
related to better and connected leaders, which then becomes the impact. To reliably
measure this impact, GHC should focus on the effects of the fellowship and on-going
alumni programming on the individual participants. This can be achieved at the
population level through comparison with the counterfactual group of finalists as seen in
this analysis. In addition, GHC should consider conducting deeper analysis about how
specific aspects of the program effect the career advancement, density and reach of
professional networks, and spheres of influence of the alumni community. This will
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require collecting richer data about fellows at baseline and tracking interactions with
GHC more closely over time and may best be done for a sub-set of alumni to begin.
Study Limitations
As in any study, there were challenges and limitations in conducting this
evaluation. First, despite a review of the literature, there were few available studies of
similar fellowship programs to consult in the development of an evaluation methodology
and none offered a tool for how to measure the impact of an educational experience on
an industry or field. Available studies of other health-related fellowships focused on how
to measure the impact at the individual level (Burdick et al., 2010; Wall et al., 2016). The
studies also used self-reported data to categorize the impact on organizations and
systems due to challenges in quantifying the direct effect of activities on outcomes and
aggregating diverse experiences (Rotem, Zinovieff, & Goubarev, 2010; Vian, Feeley,
MacLeod, Richards, & McCoy, 2007). The lack of accepted evaluation techniques
constrained the application of quantitative techniques in this evaluation to measuring
impact at the individual level and required the use of qualitative techniques for systemslevel impact.
The quantitative analysis was further constrained by the need to rely on extant
data maintained by GHC and data that could easily be collected through an existing
survey, which is used by several operational departments within GHC and conducted
annually, therefore allowing only limited additions and changes. This limited the
confounding factors that could be included in this analysis. Characteristics about the
organizations in which the alumni have worked: the size, type, location, and
organization model may also have had an effect on the outcomes of interest, but these
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data were not captured. In addition, this survey is one of many communications and
requests for data from the GHC alumni community and therefore the response rate
overall and for responding to all questions in the survey may have been curtailed due to
survey fatigue. As the respondents were identified by name, due to the social
connections between GHC and members of the alumni community, responses may
have been subject to a social desirability bias, in which respondents provide answers
that they believe are more socially acceptable (Lavrakas, 2008).
A major limitation in the quantitative analysis is that because this was a voluntary
survey, participants were self-selected and the response rates of the alumni and
finalists (50% and 13% respectively) were both very low and significantly different,
which is a form of selection bias (Hernán, Hernández-Díaz, & Robins, 2004). While we
tried to encourage participation in both groups by sending three reminder emails, the
relationship that GHC has with the alumni is much stronger than that with finalists. In
fact, finalists are likely to be less inclined to participate in research to help an
organization that manages a program they were not selected to complete.
Social desirability bias may have been a limitation of the alumni focus groups and
placement organization interviews. We sought to minimize this by the use of an external
evaluator, participation of facilitators that were not well known to the participants, and
encouragement of honest feedback that would be used to improve the organization.
Selection bias (Henderson & Page, 2007) may also have been an issue because the
interviewees and focus group participants were chosen by members of the GHC country
teams. Although these were guided by inclusion criteria, staff members had significant
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autonomy in the selection of participants and may have chosen those who they believed
would have positive responses and therefore not be reflective of the overall population.
Conclusion
Evaluating the impact of programs to develop leadership and management
capacity among individuals engaged in efforts to improve global public health is
challenging due to the desire to link these changes to organization and system level
impacts, such as population health outcomes. This approach to impact evaluation
shows that it is critical to define impact that an intervention aims to have including the
indicators that will be measured to provide evidence of this impact, recognizing the
requirements to proving a causal linkage. For programs that aim to build leadership and
management skills in individuals pursuing careers in global public health, this span is
often limited to changes in knowledge, skills, and careers of these individuals. Unless
they are all working towards a common health goal, it is difficult to justify aggregating
individual contributions measured in different units and subject to questions of
attribution.
However, it is possible to evaluate the impact of participation in programs that
aim to build leadership and management skills in individuals pursuing careers in global
public health, like GHC. This analysis provides quantitative and qualitative evidence that
completing the fellowship does positively impact the careers of alumni and that this
impact has lasting effects on the individuals throughout their careers. In addition, it
suggests that this impact on individuals helps the organizations in which they work
achieve their goals, thereby having an effect on the field of global public health. It offers
guidance for similar leadership training programs and provides data to inform GHC’s
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strategic planning activities and efforts to improve the organization’s data collection and
monitoring and evaluation systems.
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Annex A: Alumni Survey
Dear community member,
We're excited to hear from you!
Your input will form the foundation of our alumni strategy, including the creation of an
adaptive and user-driven community portal where you can connect with others and
share knowledge. The questions that follow should take you about 15 minutes to
complete.
As always, your honest and thoughtful responses are appreciated.
Thank you!
-The GHC team
PROFESSIONAL UPDATE
1. First Name:
2. Last Name (family name/surname):
3. Preferred Email:
4. CURRENT Country of residence: (select list)
5. CURRENT city/town:
6. CURRENT State (if in the U.S.): (select list)
7. CURRENT State/Province/Region/District (Not U.S.):
This question is OPTIONAL. Global Health Corps is committed to having a diverse
community of fellows and alumni. The information gathered will be used to inform our
recruitment and programming. Individual information WILL NOT be shared with any
outside institutions, governments, or stakeholders. Completion of this question is
VOLUNTARY.
8. What is your gender identity? (e.g. female, male, transgender, not sure, other)
9. How would you categorize the focus of your current work or studies?
(Related to public health-global health / Related to another social impact issue /
Not related to public health or social impact issue)
10. Which of the following best describes your current employment status?
(Employed (including consulting) / In school / Employed (including consulting)
AND in school / Not currently employed or in school)
For those in school
11. What school or university are you enrolled in?
12. What degree(s) are you pursuing? (check all that apply): JD, DrPh, MBA, MPA,
MPH, MPP, MSW, MS Nursing, MD/MBBS/Do Medical Doctor, PhD, PharmD,
Certificate/course, Other (please specify)
For those employed (including consulting)
13. What company/organization do you work for?
14. How long have you been working at your current company/organization?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
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Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
15. Which of the following options best describe the type of organization where you
work?
(National NGO / International NGO / Multilateral organization / Local, regional or
national government agency / Foundation or donor organization / Private sector
company / Academic Institution / Hospital or health care setting / Start-up
organization / Consulting firm / Community-based organization)
16. What is your position or title?
17. How long have you been in your current position?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
18. Which of the following best describes your position level within the organization?
(Intern / Entry level / Mid-level / Senior leadership (e.g. Director-level, Vice
president, CFO, etc.) / Organization leader (President, executive director, CEO,
etc.) / Elected or appointed leadership (e.g. political leader, cabinet member of
government, etc.))
19. Were you referred, in any way, to your current organization or position via a GHC
contact? (Yes/No)
20. Which community member/s referred you?
21. Please select the role that best describes your position within your organization:
(Individual contributor (I don’t manage anyone) /Manager (I manage one or more
people directly) /Manager of managers (I manage a group of people directly who
manage others))
For those employed (including consulting) and in school
22. What school or university are you enrolled in?
23. What degree(s) are you pursuing? (check all that apply): JD, DrPh, MBA, MPA,
MPH, MPP, MSW, MS Nursing, MD/MBBS/Do Medical Doctor, PhD, PharmD,
Certificate/course, Other (please specify)
24. What company/organization do you work for?
25. How long have you been working at your current company/organization?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
26. Which of the following options best describe the type of organization where you
work?
(National NGO / International NGO / Multilateral organization / Local, regional or
national government agency / Foundation or donor organization / Private sector
company / Academic Institution / Hospital or health care setting / Start-up
organization / Consulting firm / Community-based organization)
27. What is your position or title?
28. How long have you been in your current position?
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(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
29. Which of the following best describes your position level within the organization?
(Intern / Entry level / Mid-level / Senior leadership (e.g. Director-level, Vice
president, CFO, etc.) / Organization leader (President, executive director, CEO,
etc.) / Elected or appointed leadership (e.g. political leader, cabinet member of
government, etc.))
30. Were you referred, in any way, to your current organization or position via a GHC
contact? (Yes/No)
31. Which community member/s referred you?
32. Please select the role that best describes your position within your organization:
(Individual contributor (I don’t manage anyone) /Manager (I manage one or more
people directly) /Manager of managers (I manage a group of people directly who
manage others))
For Managers (for all those employed)
33. How many people do you directly manage?
For Manager of managers (for all those employed)
34. How many people do you directly manage?
35. How many people report to the people that you directly manage? (total number of
people who report to your direct reports)
GROWTH OF GHC COMMUNITY (NETWORK ANALYSIS)
We are interested in the growth of the GHC community, and want to ensure that we
continue to foster strong interconnections between community members. Your
responses will help us to build support for your professional collaborations.
36. Please estimate the number of individual GHC community members you were in
contact with in the past year:
37. If applicable, please estimate the number of individual GHC community members
you worked with in the past year:
38. If applicable, please provide an example of the nature of your work with other
GHC community member/s in the past year: E.g. What did you work on? What
were the outcomes?
39. Global Health Corps works to intentionally develop a connected community. We
believe that trusting relationships are crucial for achieving impact in the field of
public health and for sustaining commitments to our work.
A trusting relationship might mean:
• You are comfortable sharing ideas or information with someone.
• You feel able to share feedback with someone.
• You are comfortable asking for help when you need it.
• You feel able to share an unpopular or controversial opinion with
someone.
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There are many other examples of trusting relationships and these are only a few
examples to get you thinking. Please address each category below, responding
to the following statement: I currently have a trusting relationship with.... (strongly
agree/agree/neutral/disagree/strongly disagree)
a. My co-fellow
b. Other members of my country cohort
c. Other members of my fellowship cohort
d. Other members of the greater GHC community (alumni or fellows form
different cohorts than your own)
e. Members of the GHC staff
f. Non-GHC workplace colleagues
g. Non-GHC workplace supervisor
40. Please indicate your level of agreement with each of the following statements
about the GHC community: (strongly agree/agree/neutral/disagree/strongly
disagree)
a. The GHC community is a source of support in my personal life
b. The GHC community is a source of support in my professional career
c. Because of the GHC community, I have access to a network with skills
and perspectives that I would NOT otherwise have been exposed to
d. I am well informed about what other people in the GHC community are
doing
e. If I need advice or assistance on my work, I know who in the GHC
community to contact for help
f. Because of GHC I am more effective in positions of leadership
INSPIRE AND MOBILIZE
41. Have you received any awards, honors, scholarships or fellowships in 2017?
(yes/no)
42. If yes, please name each award, honor, scholarship or fellowship.
43. Did you publish writing in print or online in 2017? (yes/no)
44. Please share what outlet/s you published in:
45. Did you speak at a conference or participate in a panel discussion in 2017?
(yes/no)
46. Please share what conference/event(s) you participated in:
47. Have you worked to change policy that impacts health equity in 2017? (yes/no)
48. If yes, please specify which policy and a brief description of your involvement
49. Have you participated in an advocacy campaign/initiative in 2017? (yes/no)
50. If yes, please share the advocacy topic and a brief description of your
involvement
51. What skills or areas of leadership development would you like to improve through
resources or additional training from GHC?
52. Please rate your interest from Very interested to Not interested (Very
interested/Interested/Moderately Interested/Somewhat Interested/Not interested)
a. Management skills
b. Team building/management skills
c. Advocacy skills
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d. Policy development skills
e. Research skills
f. Diversity, equity and inclusion
g. Program design skills
h. Public speaking
i. Public writing
j. Health financing training
k. Gender sensitive approaches to public health work
l. Social entrepreneurship for health
m. Still Harbor/Interior formation
n. Design skills for health
o. Systems thinking for health
p. Strategic networking for health
53. Is there another skill or area of leadership development, not listed above, that
you would like to see GHC support?
LEADERSHIP COMPETENCIES
We're excited to be conducting an impact evaluation in an attempt to quantify the
effect of participating in a leadership development program on career advancement
in the field of global public health, and to assemble evidence for the effect of
individuals participating in such a program on the impact of organizations which
work on population health and health equity.
Participating in this research is voluntary. You are under no obligation to continue
further in this form, but if you do decide to proceed and answer the questions on the
following page, you agree to the use of this information as stated above. All data will be
used in a form that will make it impossible to determine the identity of the individual
responses. That is, the following responses will not be integrated, analyzed, or reported
in any way in which the confidentiality of the survey responses is not absolutely
guaranteed.
We hope that you will take a few additional minutes to help us in this effort! Thank you
in advance for your honest feedback, and for taking the time to answer these important
questions. There are 39 specific competencies that follow.
54. Do you wish to proceed to answer questions about your experience with global
health leadership competencies? (yes/no)
55. For each competency, estimate the change in your ability to perform the
competency since beginning the GHC fellowship (No change/Some positive
change/Moderate positive change/Positive change/Strong positive change, and
indicate how important the competency is in your current role (Not
important/Somewhat important/moderately important/Important/Very important)
a. Seek evidence to deepen my understanding of issues and/or contexts
b. Evaluate the quality and validity/applicability/usability of various types of
information/data
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c. Understand the relationship between inputs to the health system-- including
local and international political processes, financial resources and
stakeholders’ influence --and population health outcomes
d. Articulate the contribution/s of a discrete project/program, within constellation
of efforts within a system, to a larger health goal
e. Identify and articulate individual role in organization's mission/vision
f. Assess existing resources (including infrastructure, financial and human) to
address the needs of diverse and underserved communities
g. Assess the feasibility of various options for intervening on discrete challenges
h. Prioritize efforts based on strategic value to my organization’s mission
i. Translate policy decisions into programs or services to address the needs of
diverse and underserved communities
j. Identify immediate action steps that advance project aims and align with
organizational goals
k. Mobilize diverse stakeholders to contribute to common goals
l. Collaborate with stakeholders from different social and ethnic backgrounds
m. Collaborate with stakeholders from different sectors or functional areas of
expertise
n. Incorporate input from multiple, diverse stakeholders in problem solving
processes
o. Articulate the differences in personal experience and background, including
power, with other stakeholders involved in a project to promote trust
p. Seek to mentor individuals within my organization
q. Pilot activities to test whether a project/program delivers the expected results
and to identify potential challenges to implementation
r. Actively seek opportunities to improve existing products and services
s. Invest time to develop deep understanding of, and empathy for, the end-users
to inform potential projects/programs
t. Work with stakeholders in a project/program, including end-users, to identify
unmet needs and design solutions in technologically feasible and strategically
viable way
u. Tolerate failure as a part of the experimentation process through which
appropriate solutions to user needs are developed
v. Articulate vision of health equity to various stakeholders
w. Use information/evidence to make a logical case for or against a plan
x. Effectively use written and oral communication to influence colleagues and
stakeholders
y. Use written and oral communication strategically to reach new audiences to
effectively advocate for public health
z. Present possible options for action, supported by evidence, to mobilize others
aa. Take risks to challenge status quo to pursue social justice goals
bb. Take initiative to create solutions to problems whether or not a part of my
formal responsibilities
cc. Reframe challenges and failures as learning for future effectiveness, recover
from personal or professional setbacks
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dd. Practice self-care behaviors to ensure sustainability of my personal efforts in
public health work
ee. Promote marginalized perspectives within my organization and the larger
health system
ff. Maintain professional composure in the face of resource constraints and/or
bureaucratic challenges
gg. Identify key personal experiences as motivation for my work
hh. Make effort to spend time with members of the community, in which my
organization is working
ii. Soliciting feedback and iterating strategy throughout the lifecycle of a
project/program
jj. Seek feedback and perspectives from peers/colleagues to navigate group
conflict
kk. Seek feedback on personal performance
ll. Publicly recognize and utilize feedback to inform decisions or actions
mm. Interact respectfully with others, even if their position, ideology or beliefs
run against my own
WRAP-UP
56. How likely is it that you would recommend GHC to a friend or colleague? (Not
likely to Extremely likely 1-10)
57. What are the primary factors influencing your response above?
58. As a GHC alum, your opinions are important for continually crafting our strategy
and improving our programming. Do you have any additional feedback / ideas
that you would like to share?
Thank you for completing the survey!
-The GHC team
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Annex B: Finalist Survey
Dear former Global Health Corps fellowship applicant,
You've been selected to complete this brief follow-up survey, due to your participation in
Global Health Corps (GHC) fellow selection process. GHC is interested in
understanding how individuals interested in global health embark on, and develop their
career paths. We are curious to understand your journey since applying to the GHC
fellowship, and hope you can help us improve our understanding of these issues.
Participating in this survey is voluntary. You are under no obligation to continue in this
survey. If you choose to proceed, your responses will be anonymous. We hope you'll
complete this short survey to help advance the field of leadership development in global
health! The questions that follow should take you approximately 5 minutes to complete.
Your honest input is appreciated.
Thank you!
-The GHC team
1. Please select your primary CITIZENSHIP:
2. In what year/s did you apply to the GHC fellowship?
(2009/2010/2011/2012/2013/2014/2015/2016/2017/2018)
3. CURRENT Country of residence: (select list)
4. CURRENT city/town:
5. CURRENT State (if in the U.S.): (select list)
6. CURRENT State/Province/Region/District (Not U.S.):
7. What is your gender identity? (e.g. female, male, transgender, not sure, other)
8. How would you categorize the focus of your current work or studies?
(Related to public health-global health / Related to another social impact issue /
Not related to public health or social impact issue)
9. Which of the following best describes your current employment status?
(Employed (including consulting) / In school / Employed (including consulting)
AND in school / Not currently employed or in school)
10. Approximately how many years of work experience do you have? Please count
only the work experience you have gained after obtaining your undergraduate
degree. (Less than 6 months / Between 6 months and 1 year / Between 1 and 2
years / Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years
/ Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
For those in school
11. What school or university are you enrolled in?
12. What degree(s) are you pursuing? (check all that apply): JD, DrPh, MBA, MPA,
MPH, MPP, MSW, MS Nursing, MD/MBBS/Do Medical Doctor, PhD, PharmD,
Certificate/course, Other (please specify)
For those employed (including consulting)
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13. What company/organization do you work for?
14. How long have you been working at your current company/organization?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
15. Which of the following options best describe the type of organization where you
work?
(National NGO / International NGO / Multilateral organization / Local, regional or
national government agency / Foundation or donor organization / Private sector
company / Academic Institution / Hospital or health care setting / Start-up
organization / Consulting firm / Community-based organization)
16. What is your position or title?
17. How long have you been in your current position?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
18. Which of the following best describes your position level within the organization?
(Intern / Entry level / Mid-level / Senior leadership (e.g. Director-level, Vice
president, CFO, etc.) / Organization leader (President, executive director, CEO,
etc.) / Elected or appointed leadership (e.g. political leader, cabinet member of
government, etc.))
19. Please select the role that best describes your position within your organization:
(Individual contributor (I don’t manage anyone) /Manager (I manage one or more
people directly) /Manager of managers (I manage a group of people directly who
manage others))
For those employed (including consulting) and in school
20. What school or university are you enrolled in?
21. What degree(s) are you pursuing? (check all that apply): JD, DrPh, MBA, MPA,
MPH, MPP, MSW, MS Nursing, MD/MBBS/Do Medical Doctor, PhD, PharmD,
Certificate/course, Other (please specify)
22. What company/organization do you work for?
23. How long have you been working at your current company/organization?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
24. Which of the following options best describe the type of organization where you
work?
(National NGO / International NGO / Multilateral organization / Local, regional or
national government agency / Foundation or donor organization / Private sector
company / Academic Institution / Hospital or health care setting / Start-up
organization / Consulting firm / Community-based organization)
25. What is your position or title?
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26. How long have you been in your current position?
(Less than 6 months / Between 6 months and 1 year / Between 1 and 2 years /
Between 2 and 3 years / Between 3 and 4 years / Between 4 and 5 years /
Between 5 and 6 years / Between 6 and 7 years / Between 7 and 8 years /
Between 8 and 9 years / Over 9 years)
27. Which of the following best describes your position level within the organization?
(Intern / Entry level / Mid-level / Senior leadership (e.g. Director-level, Vice
president, CFO, etc.) / Organization leader (President, executive director, CEO,
etc.) / Elected or appointed leadership (e.g. political leader, cabinet member of
government, etc.))
28. Please select the role that best describes your position within your organization:
(Individual contributor (I don’t manage anyone) /Manager (I manage one or more
people directly) /Manager of managers (I manage a group of people directly who
manage others))
For Managers
29. How many people do you directly manage?
For Manager of managers
30. How many people do you directly manage?
31. How many people report to the people that you directly manage? (total number of
people who report to your direct reports)
INSPIRE AND MOBILIZE
The questions on this page ask you to think back on your experiences in the past year
(e.g. 2017)
32. Have you received any awards, honors, scholarships or fellowships in 2017?
(yes/no)
33. If yes, please name each award, honor, scholarship or fellowship.
34. Did you publish writing in print or online in 2017? (yes/no)
35. Please share what outlet/s you published in:
36. Did you speak at a conference or participate in a panel discussion in 2017?
(yes/no)
37. Please share what conference/event(s) you participated in:
38. Have you worked to change policy that impacts health equity in 2017? (yes/no)
39. If yes, please specify which policy and a brief description of your involvement
40. Have you participated in an advocacy campaign/initiative in 2017? (yes/no)
41. If yes, please share the advocacy topic and a brief description of your
involvement
42. Global Health Corps believes that trusting relationships are crucial for achieving
impact in the field of public health and for sustaining commitments to individual
work. A trusting relationship might mean:
• You are comfortable sharing ideas or information with someone.
• You feel able to share feedback with someone.
• You are comfortable asking for help when you need it.
• You feel able to share an unpopular or controversial opinion with someone.
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There are many other examples of trusting relationships and these are only a few
examples to get you thinking. Please address each category below, responding
to the following statement: I currently have a trusting relationship with.... (strongly
agree/agree/neutral/disagree/strongly disagree)
h. Workplace colleagues
i. Workplace supervisor
Thank you for completing the survey!
-The GHC team

132

Annex C: Modifications Made to Dataset

1. In the Sex field, input missing values for fellows/alums that are known to be
either Male or Female using data from independent GHC records

2. In the Highest Degree field, change all missing values to "4 year degree" since all
applicants would have been screened to meet this requirement before making it
to the finalist stage.
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Annex D: Alumni Focus Group Discussion Guide
Introduction
1. We’d like to very quickly go around the group and do introductions to remind
everyone
a. Your Name
b. The year of your GHC cohort
c. Where you did your fellowship (country/organization/position)
d. Where you currently are working or going to school (organization/position)
Thank you all for your participation today. We are interested in hearing about your
experiences with Global Health Corps (GHC) and your perspectives on the program and
its role in your careers. Together with the survey that we hope you each completed,
information from interviews with individuals who have supervised fellows, and program
evaluation data, we hope to better understand the impact of GHC on developing better
global health leaders and improving health equity more broadly.
While it’s interesting to hear what you liked or didn’t like about your experiences, tonight
we are particularly interested in hearing from each of you how your participation in the
GHC fellowship program and your connection to the organization now, as alumni, has
helped you become a better global health leader and contribute to efforts to improve
health equity.
Impact of GHC - individual
2. In what ways do you believe that GHC has influenced your career?
a. Finding employment or acceptance to school
b. Progressing in career (promotions, effectiveness, etc.)
c. Receiving awards, honors, scholarships or fellowships
d. Publishing writing or speaking at events
e. Changing policies or participating in advocacy initiatives
3. What about GHC has helped you, specifically?
f. New skills helped me be more effective
g. Access to network of fellows
h. Relationship with non-GHC work colleagues
i. Reputation/credential of program
4. What else, if anything, could GHC do to have helped you more in your career?
5. Looking ahead, what else, if anything could GHC do to help you in your career?
Impact of GHC - sector
6. How do you believe that GHC impacts global health? Can you provide
examples?
7. How could GHC create more impact in the global health sector?
GHC Network
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8. In what ways are you in contact with individual GHC community members? Is this
mostly personal or professional?
9. Thinking of GHC professional contacts, can anyone provide examples of ways
you’ve worked with other GHC community member/s in the past year? What did
you work on? What were the outcomes?
10. Are there any other aspects of the GHC community network that have influenced
you professionally?
11. What is it about GHC that keeps you involved in the community?
Wrap-up
12. Is there anything else you’d like us to know about your GHC experience or what
you’d like to see from the organization going forward?
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Annex E: Placement Organization Fellowship Supervisors Interview Guide
Thank you for your participation today. We are interested in hearing about your
experiences with Global Health Corps (GHC) and your perspectives on the program and
its achievements. Together with information from interviews with others who have
supervised fellows, from focus groups and surveys of participants in the fellowship
program, and program evaluation data, we hope to better understand the impact of
GHC on developing better global health leaders and improving health equity more
broadly.
The study will take about an hour to complete. We will keep all of your information
confidential.
Being in this study is optional, and you can tell us if you want to stop being in the study
at any time. Review informed consent form here and sign.
Do you have any questions? Would you like to participate?
Background and Introduction
1) Can you tell us briefly about your organization?
2) What is your role in the organization?
Implementation
3) How has your organization worked with Global Health Corps?
a. When did the relationship begin?
b. How many fellows have you hosted?
c. What kinds of roles do fellows take on?
d. Have you directly supervised GHC fellows? If so, when?
4) What are the reasons your organization is interested in working with GHC?
5) Tell us about your experience working with GHC fellows?
a. How has it worked well?
b. What does your organization invest in the fellows?
c. What challenges have you encountered?
d. How are fellows different from other hires?
e. Do fellows have the skills to work with your organization?
f. How do fellows create value?
6) Have you hired any GHC fellows as full time employees?
a. To continue directly after the fellowship? Individuals with GHC
experience? Both?
b. What influenced you to do so?
Impact
7) How does your organization measure its impact on global health? What are your
goals?
8) How has hosting GHC fellows contributed to the global health impact of your
organization?
9) In what ways do GHC fellows and alumni contribute to the global health impact of
your organization?
136

10) Are there things you’d suggest that GHC do to better support fellows and alumni
so that they contribute to the global health impact of your organization?
Conclusion
11) Is there anything else you would like to share about your experience working with
GHC or your thoughts about the program?
12) Do you have any questions for us?
Thank you for taking the time to speak with us today. We appreciate your thoughts and
comments.
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Chapter 4
Impact Evaluation of a Global Health Quality Improvement Intervention:
Born Free Africa
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Impact Evaluation of a Global Health Quality Improvement Intervention:
Born Free Africa
Amy Lockwood, Jennifer Shen, Naomi Beyeler, Ken Danielson, Justin
White, and Eric Goosby
Introduction
In 2011, the Global Plan towards the Elimination of New HIV Infections Among
Children by 2015 and Keeping their Mothers Alive (Global Plan) was launched by the
joint United National Program on AIDS Relief (UNAIDS) and the U.S. President’s
Emergency Fund for AIDS Relief (PEPFAR). The Global Plan was designed to focus
efforts to increase access to the services related to prevention of mother-to-child
transmission of HIV (PMTCT) in the 22 countries, home to 90% of pregnant women
living with HIV. In addition to ensuring that these countries implemented the most recent
World Health Organization (WHO) guidelines, the Global Plan was designed to
encourage a focus on health system strengthening, specifically: integrating HIV with
family planning, maternal, newborn, and child health programs; increasing coordination
and accountability among the community and service providers; data collection and
analysis; and effective program management.
Mother-to-child transmission of HIV can occur during pregnancy, childbirth, or
through breastfeeding, and it remains the primary mode of HIV infection in children
(Fasawe et al., 2013). Without intervention, the risk of transmission to the child ranges
from 15% to 45% depending on whether and for how long the child is breastfed
(UNAIDS, 2016). However, a clinical solution exists. In 1994, the PACTG 076 study
(Connor et al., 1994) showed that a 67.5% reduction in the risk of transmission was
possible through provision of antiretroviral drugs to pregnant HIV-infected women and to
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their infants as prophylaxis. Since that landmark study, additional research has shown
that providing all HIV-infected pregnant or breastfeeding women with full antiretroviral
treatment for their entire lives, known as Option B+, decreased the probability of
transmission to a mere 2.2% (Rollins et al., 2012). Subsequently, in the 2013
Consolidated Guidelines on General HIV Care and the Use of Antiretroviral Drugs for
Treating and Preventing HIV Infection: Recommendations for a Public Health Approach,
the WHO endorsed the use of Option B+ as the treatment standard (WHO, 2013).
Despite the international commitment to the Global Plan and endorsement of
Option B+, in 2015 there were still more than 150,000 children newly infected with HIV
globally (UNAIDS, 2016). The persistently high number of children newly infected with
HIV suggests that understanding and addressing the remaining implementation gaps to
eliminate mother-to-child transmission of HIV remains an important global health policy
goal. There is ample evidence of the obstacles to implementation of PMTCT policies
(Aizire, Fowler, & Coovadia , 2013). The barriers are often multifaceted; for example, a
consultation with organizations involved in HIV care in Nigeria identified 20 barriers that
spanned delivery of services, policy issues, and data needs (Ezeanolue et al., 2016). A
variety of interventions to address these gaps have been introduced, in three key
categories: health service delivery, health systems, and community involvement (Ngidi
Naidoo, Ncama, Luvuno, & Mashamba-Thompson, 2017). While there is significant
literature about programs that address these gaps in implementation, most do not
include evaluations of the impact that can be attributed to the specific program
(Whitworth, Sewankambo, & Snewin, 2010).
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Born Free Africa Model
Responding to the need to develop capacity to address the myriad and often
changing barriers to successful implementation of PMTCT programs, a team of
business people proposed a new approach to support the realization of the goals
identified in the Global Plan. A private sector-led initiative with the sole objective of
accelerating progress towards the elimination of mother-to-child transmission of HIV
emerged to apply the approaches used in for-profit organizations to public sector health
programs. Through in-country interventions, Born Free Africa invests the time, effort,
and business acumen of local African talent to drive change within their own
governments to achieve a generation born HIV-free. From 2012 to 2014, Born Free
Africa supported an intervention based on these principles in partnership with the
Nigerian Ministry of Health. In 2012, a team of twelve Nigerians with public health and
management experience were placed into the health system to identify barriers and
solve problems where they occurred. In one year, this project contributed to a 60%
increase in the number of HIV-infected pregnant women accessing ART (Born Free
Africa, 2014).
As the partnership with the Ministry of Health in Nigeria was successfully winding
down, Born Free Africa conducted an extensive analysis of several countries in SubSaharan Africa where the governments were committed, there was access to strong
management talent, and the environment was ready to accelerate progress towards
elimination of mother-to-child transmission of HIV. This exercise identified Kenya as the
next country with which to develop a partnership. Starting in 2014, a PMTCT Rapid
Response Team (RRT) was established within the Kenyan National AIDS and STI

141

Control Program (NASCOP). This short-term, two-year, intensive intervention was
designed to support the efforts of the government to reach the national goals for virtually
eliminating mother-to-child transmission of HIV (Kenya Ministry of Health, 2012). This
team significantly intensified NASCOP’s human resources focused on PMTCT by
adding individuals with a mixture of public health and problem-solving skills and
expanded the team responsible for supporting and building capacity within county-level
teams through training, mentoring, data analysis, and interpretation.
PMTCT in Kenya
Through efforts to expand access to care and treatment and the adoption of
more effective treatment regimens, the number of new infections in Kenya has been in
decline, from a high of 39,000 new infections in children in 2000 to 14,000 in 2013
(UNAIDS, 2017). The national PMTCT program in Kenya started in 2002 and in 2009
the Ministry of Health committed to the goal of reducing infection rates to less than 5%
by 2015 as outlined in the Global Plan (Kenya Ministry of Health, 2012). And while this
led to a 38% decrease in the number of new HIV infections among children from 2000
to 2013 (UNAIDS, 2017), persistent treatment gaps remained. In its 2012 Strategic
Framework for Elimination of Mother-to-Child Transmission of HIV, the Kenyan Ministry
of Health identified several bottlenecks, including education and awareness, lack of
demand for services, slow adoption of policies, commodity stock-outs, data challenges,
decentralization, and human resource gaps (Kenya Ministry of Health, 2012). In
response, the government identified five strategic directions to be implemented to meet
the goal of eliminating new HIV infections among children and to keep mothers alive
through universal access to comprehensive PMTCT services (Kenya Ministry of Health,
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2012). Woven into these strategic directions were activities to monitor and communicate
progress against stated goals, assess and improve quality of services, integrate PMTCT
and other related services (e.g. family planning, maternal and child health, child
welfare), and strengthen the health system through infrastructure, human resource, and
information systems.
One of the bottlenecks identified in the framework was decentralization, a
political process which changed the structure of the Kenyan government, replacing eight
provinces with 47 counties each responsible for overseeing local governance. New
county governments were established after elections in March 2013 (World Bank,
2013), closely followed by the formation of County Health Management Teams
(CHMTs) responsible for overseeing the implementation of national health policy and
local delivery of health services. While NASCOP maintained the remit to develop
strategies for HIV/AIDS, CHMTs took over much of the responsibility for implementing
the associated programs, sometimes without enough resources or people with
experience running these programs. The challenges of a newly devolved government
reinforced the need for strengthening capacity for health program management at the
county-level to successfully implement the national PMTCT framework.
The PMTCT Rapid Response Team Intervention
The intervention was designed to support the strategic directions of the Kenyan
Ministry of Health with particular attention to addressing some of the challenges posed
by the newly devolved government structure. Born Free Africa’s hypothesis was that the
support of the RRT members would improve program management by strengthening
the county, sub-county, and facility level implementation of the Kenyan national PMTCT
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strategy. The RRT program was designed to improve the implementation of national
policies and effective service delivery by providing county and facility managers the
skills and support needed to collect and analyze data, use these data to identify barriers
to service delivery, and develop plans to quickly address these barriers in collaboration
with the county’s primary implementing partners. Improving the implementation of the
national strategy was anticipated to lead to improvements in the process of preventing
transmission by increasing the number of HIV-positive pregnant women receiving
antenatal care, delivering their babies with skilled attendants, and taking antiretroviral
medication. The process improvements would then decrease the rate of transmission
and ultimately reduce the number of children newly infected with HIV.
The members of the PMTCT RRT were selected through a rigorous recruitment
and interviewing process, done collaboratively by NASCOP and Born Free Africa.
Before the hiring process began, teams from these organizations worked together to
develop a recruitment strategy and job descriptions that contained detailed information
on the key competencies desired, the specific responsibilities assigned, and the
deliverables expected from each new hire. Each applicant was asked to complete a
short phone screen interview, a case study interview, an individual behavioral interview,
and participate in a group interview. Applicants were selected based on their
performance, with particular attention to their capacity to think strategically, problem
solve, and drive for results, as well as their communication, collaboration, and analytical
skills (Born Free Africa, 2017). Through this process, five Technical Advisors (TAs), a
Strategist Information Specialist and a Logistics Officer were hired to join the RRT.
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Each candidate selected had a slightly different level of experience with PMTCT,
the government, and management, however, each displayed the key competencies of
strategic thinking, problem solving, and had strong communication, collaboration, and
analytical skills. The seven-member RRT was embedded within the NASCOP under the
direction of the PMTCT Program Manager, and provided with a logistics budget to
deliver intensive management support to county health management teams and the
national NASCOP office for a period of 23 months, from May 2015 to March 2017. Due
to challenges first in recruiting and then in ongoing management, a Senior Technical
Advisor, responsible for managing the RRT, was part of the team only from December
2015 to June 2016.
The responsibilities of the RRT members involved participation in national level
activities including assessments, policy creation, and strategic framework development.
However, their main focus was to provide support to the teams at the county, subcounty and facility levels in data collection, analysis, problem solving, and
communication. After an intensive onboarding process, the RRT debuted in May 2015
at the National PMTCT Technical Working Group meeting, where they were introduced
to the representatives from the CHMTs with whom they would be working. Each of the
five TAs was assigned to work with four counties, and the intervention was implemented
in 20 of the 47 counties in Kenya.
Shortly after the program was initiated in May 2015, a nationwide campaign to
accelerate progress towards the eMTCT of HIV by 2015 while keeping their mothers
alive dubbed Bring Back the Women and Children Campaign (BBW) was launched by
NASCOP. While this program was not unique to the 20 counties to which they had been
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assigned, the RRT members were deeply involved in the initiative. The goal of the BBW
initiative was to audit and trace the 2014 “missed opportunities” for maternal prophylaxis
and to accelerate progress towards eMTCT. “Missed opportunities” are calculated by
taking the difference between the number of pregnant women estimated to be HIVpositive and the number of HIV-positive pregnant women on full HAART treatment. This
includes those who refuse or were not offered treatment, as well as women who came
to the facilities for antenatal care and were either known HIV-positive or identified as
HIV-positive, but for who there was no record of their receipt of antiretroviral medication.
Through the collection, correction, and analysis of data the RRT members helped to
identify underlying issues contributing to the lack or poor quality of delivery of PMTCT
services (Kenya Ministry of Health, 2015). After these data were corrected and actual
missed opportunities identified, the RRT members supported efforts to find the women
in need of treatment in their communities, provide them with antiretroviral medication,
engage them in PMTCT services, and test and treat their children for HIV.
While this exercise was part of a special initiative, it is illustrative of the work that
the RRT members conducted with the CHMTs to review and analyze relevant program
data in order to monitor progress, identify where there may be problems, and develop
and implement plans to solve them at the source. Each TA conducted monthly reviews
and follow-up activities, and in the process trained and mentored the members of the
CHMTs and facility-level managers, teaching them how to access and use the national
health databases; use software to analyze data, create graphs and presentations;
synthesize this information to identify problems and develop solutions; and
communicate with government officials, implementing partners, and service delivery
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providers. After the conclusion of the BBW initiative, the members of the RRT built on its
momentum to continue working with members of the CHMTs and facility-level managers
to apply the same approach to data collection, analysis, and synthesis to identify issues
and develop solutions.
Over the 23 months of the RRT’s activity, national performance on a number of
key indicators improved. Most importantly, the number of new HIV infections in children
declined from 14,000 in 2013 to 6,100 in 2016 (UNAIDS, 2017). In addition, process
indicators improved. The average percentage of facilities reporting PMTCT performance
metrics through DHIS improved between Q1 2013 to Q1 2017 from 62% to 94% in the
counties where the RRT worked and from 57% to 87% in the other counties (Kenya
Health Information System, 2017). The number of HIV-positive pregnant women
receiving non-efficacious treatment declined between Q1 2014 and Q1 2017 from 3,596
to 68 in in the counties where the RRT worked and from 2,487 to 59 in the other
counties.
These data show that the PMTCT RRT intervention is correlated with significant
progress towards elimination of mother-to-child transmission of HIV. However, in order
to determine the impact of the intervention specifically attributable to the intervention,
analysis using experimental methods is necessary.
Methods
An impact evaluation was designed to analyze whether there was causal
relationship between the activities of the RRT and improved performance on a variety of
process and outcome indicators related to PMTCT: the number of HIV-positive pregnant
women on full HAART treatment, the number of missed opportunities, and the number
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Figure 3.1: Counties Participating in Intervention

of positive EID tests. A study
intended to show the causal link
of an integrated community
case management training on
mortality in Burkina Faso, used
the difference-in-difference
method to compare mortality in
treatment and control groups,
both before and after the
intervention. Although the
results did not show a
quantifiable impact, the study

did provide an example of how this methodology could be applied (Munos, 2016).
Figure 4.1. Counties participating in RRT intervention

A similar quasi-experimental difference-in-difference approach was used for the
impact evaluation for the RRT program due to the lack of random assignment receive
the intervention. The 20 treatment counties, which received support from the RRT,
called RRT Counties are highlighted in blue in Figure 4.1. The majority of these were
selected for this intervention represented the priority for HIV scale-up as defined in the
2014 U.S. President’s Emergency Fund for AIDS Relief (PEPFAR) Country Operating
Plan (COP). The PEPFAR COP priority counties were determined by measuring their
contribution to a variety of HIV indicators and identifying eight counties targeted for
saturation and 12 counties targeted for aggressive scale-up because in 2015, they
represented more than 80% of new HIV infections, more than 80% of people living with
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HIV, more than 80% of unmet need, and more than 80% of HIV-infected pregnant
women (PEPFAR, 2015). The NASCOP leadership team selected counties for the RRT
intervention based on these counties and then made final selections based on the
logistics of travel for the TAs who would support them.
Since the counties in which the intervention was implemented were not randomly
assigned, the analysis to determine whether a causal relationship exists required the
use of a quasi-experimental design. Quasi-experimental designs allow for comparison
between two groups, distinct primarily due to whether or not the intervention is received.
In our case, using difference-in-difference, the group not receiving the intervention
provides the counterfactual, and extrapolating what the outcomes would have been in
the treatment group had the intervention not been implemented based on the
relationship of performance between the treatment and control groups before the
intervention was implemented provides the information necessary to estimate the effect
of the intervention (White & Sabarwa, 2014).
Despite the retrospective nature of this study, sufficient data were available to
make the analysis of causality feasible. In addition, efforts were taken to supplement the
quantitative data with qualitative research, which is often combined with the quantitative
analysis in an impact evaluation when outcomes are difficult to measure quantitatively
(Gertler et al., 2016). This combination allows for a mixed-methods approach, which can
be particularly useful in explaining why results may or may not have happened.
Qualitative data for this study aimed to provide information on the changes in the
delivery of PMTCT services following implementation of the RRT program and the
perceived role of the RRT in contributing to these changes.
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The Institutional Review Board from the University of California, San Francisco,
USA and the Ethics and Scientific Review Committee from the African Medical and
Research Foundation, Nairobi, Kenya approved this study.
Quantitative Data
Three health system administrative datasets, the District Health Information
System (DHIS), the National Early Infant Diagnosis (EID) system, and the 2014 Kenya
Demographic and Health Survey (DHS) were used in this analysis. The DHIS and EID,
which both collect data on a monthly basis, were used to estimate the effect of the RRT
on the number of HIV-positive pregnant women on full HAART treatment, the number of
missed opportunities, and the number of positive EID tests. The number of HIV-positive
pregnant women included pregnant women who are known to be HIV-positive and
those who were newly identified as HIV-positive as collected in the DHIS. The number
of missed opportunities is the difference between the number of pregnant women
estimated to be HIV-positive and the number of HIV-positive pregnant women on full
HAART treatment as collected in the DHIS and calculated manually. The number of
positive EID tests, which represents the number of children newly infected with HIV, is
based on the number of positive tests conducted as collected in the EID system.
The DHIS was introduced in Kenya in 2010 as a central repository for
administrative health outcomes data across disease and care areas. HIV related
outcomes are only a small component of the dataset, represented primarily by two
specific forms, MOH 711 and 731 (see samples of these forms and the data elements
captured in each in Annex A, B, and C). The analysis is based on quarterly data at the
facility-level from 2014 to March 2017. While DHIS data was available going back to
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2011, there were gaps and quality issues in the data from the earliest years of its
implementation. Therefore, DHIS data from 2013 and earlier were excluded. The data
set changed during the period of study as the number of facilities that capture DHIS
data increased, from approximately 6,200 facilities in 2014 to slightly over 6,900 in
2016. To account for the change in the number of facilities over time, the number of
facilities in each county-quarter were controlled for in the regression analyses. As all
data in the DHIS can be updated or corrected over time, the data used for this study
were pulled from DHIS on April 19, 2017. The following indicators were used from the
DHIS data set: the number of pregnant women estimated to be HIV-positive, the total
number of antenatal care visits, the number of HIV-positive pregnant women on full
HAART treatment, and the number of HIV-positive pregnant women issued nonefficacious treatments.
Data about infant HIV testing are captured in the EID database at the patientlevel from eight national reference laboratories. They are based on sample requisition
forms that accompany the samples that reach the laboratory for testing. The data used
for this study are aggregated by quarter, at the facility level from January 2013 to March
2017. The data set changed during the period of study as the number of facilities
reporting increased from 2,146 in 2013 to 2,625 in 2016 and as all data can be updated
or corrected over time. It is important to note that since not all facilities in Kenya have a
capacity for collecting samples for early infant testing, there are fewer facilities reporting
to the EID system than to the DHIS system. The data used for this study were pulled
from DHIS on April 19, 2017. The following indicators were used from the EID data set:
the number of valid HIV tests and the number of positive tests.
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The third data set used for this analysis is the 2014 Kenya Demographic and
Health Survey (KDHS, 2014), which is collected by the Kenya National Bureau of
Statistics. The survey included 40,300 households, and the characteristics compared
included age, marital status (0/1 never married, 0/1 currently married), education
(primary or less, secondary, college/university), number of children (0, 1, 2-3 children,
4+ children), and wealth index (poorest and poor, medium, wealthy, and wealthiest).
Data from the KDHS 2014 were used to create descriptive comparisons of the RRT and
non-RRT counties by demographic and population health characteristics.
Quantitative Analysis
While a review of the quantitative indicators related to PMTCT throughout Kenya
showed that the intervention contributed to improved performance, the data available
about the intervention allowed a more sophisticated analysis. The decision to limit the
activity of the RRT to a sub-set of counties presented an opportunity to compare the
effect of health system strengthening between counties that received support from the
RRT and those that did not. A difference-in-difference model, that is used to compare
results over time in two similar populations, was developed to measure what portion of
the performance improvement could be attributed to the intervention. This statistical
technique is frequently used in econometrics to compare average change in outcomes
over time for a “treatment” group (RRT counties), with the average change in outcomes
over time for a “control” group (non- RRT counties). However, a requirement of a
difference-in-difference model is that the treatment and control groups follow parallel
trends, which means that in absence of the intervention, changes in the treatment group
would have been the same as changes in the control group.
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The basic difference-in-difference model for this analysis is shown in Equation 1.

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠)*+ = 𝛽. + 𝛽0 𝐴𝑓𝑡𝑒𝑟+ + 𝛽4 𝑅𝑅𝑇* + 𝛽7 (𝑅𝑅𝑇* × ∗ 𝐴𝑓𝑡𝑒𝑟+ ) + 𝑋′𝛽4 + 𝛾+ + 𝜖)*+

[1]

The variable 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠)+ includes the three outcomes of interest: the number of
HAART treatments, missed opportunities, and number of positive EID tests for each
facility j in each county c in each quarter t. Quarter fixed effects, 𝛾+ , are controlled for to
adjust for period-specific shocks that may have affected estimates. Standard errors are
clustered by county to account for serial correlation of observations within the same
county over time. The variable X represents a vector of covariates. For the number of
positive EID tests, the number of HIV tests conducted is controlled for, as is the number
of facilities in each county in each quarter for all outcomes.
The variable 𝐴𝑓𝑡𝑒𝑟+ was included starting in Q2 2015, the period in which the
RRT started. The coefficient of interest is 𝛽0 , which indicates how the outcomes
changed after the RRT started. All three of the outcomes of interest are analyzed at the
facility-quarter level. The number of HIV-positive pregnant women on full HAART
treatment did not include any non-efficacious treatments, including issuing nevirapineonly, interrupted HAART, or single-dose nevirapine. The number of missed
opportunities is defined as the difference between the number of pregnant women
identified as HIV-positive and the number of women issued prophylaxis treatment. The
number of positive EID tests is defined as the number of HIV-positive tests using early
infant diagnosis. The regression model for the number positive EID tests controlled for
the number of HIV tests provided.
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If the difference-in-difference model was executed with the assumption that
MTCT would have declined at the same average rate for RRT and non-RRT counties,
then the estimates will likely be biased. Therefore, the validity of the difference-indifference results was tested by running the model with county-level fixed effects and
county-specific time trends. Equation 2 shows an adjusted difference-in-difference
model:

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠)*+ = 𝛽. + 𝛽0 𝐴𝑓𝑡𝑒𝑟+ + 𝛽4 𝑅𝑅𝑇* + 𝛽7 (𝑅𝑅𝑇* × 𝐴𝑓𝑡𝑒𝑟+ ) + 𝑋 A 𝛽B + 𝜐* 𝑡 + 𝛾+ + 𝜖)*+ [2]

As in Equation 1, the variable 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑠)+ includes the three outcomes of
interest: the number of HAART treatments, missed opportunities, and number of
positive EID tests for each facility j in each county c in each quarter t and the variable X
represents a vector of covariates. In this model, the county-level fixed effects, 𝜐* , and
county-specific time trends, 𝜐* 𝑡 are controlled for and standard errors by county are
clustered in order to account for serial correlation of observations within the same
county over time.
All statistical analyses were conducted in Stata version 14 (StataCorp, 2015). Pvalues less than 0.05 were considered to indicate statistical significance.
Qualitative Data
Fifty in-depth interviews were conducted in Kenya in April 2017 by three authors
of this study over a period of seven days. Statistical representation was not an explicit
aim of the qualitative aspect of this study, so respondent’s selection was made using
both purpose and convenience techniques. Purposive techniques, which select the
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sample based on population characteristics and study objectives, suggested that the
sample include multiple individuals from each of counties in which the RRT members
were active representing members at a variety of levels in the CHMTs and facilities.
Unfortunately, this was not possible in all cases due to scheduling and logistical
challenges, so convenience sampling techniques, which allows selection of subjects
due to accessibility to the researcher, were used to reach an adequate number of
respondents. This led to a sample of 50 respondents. Forty-two of the respondents
were from 17 of the 20 counties in which the intervention was implemented including 36
members of the CHMTs and six facility representatives. The remaining eight
respondents included all members of the RRT, including the Senior Technical Advisor
who was engaged for six-months of the intervention.
Two interview guides, one for the county representatives and one for the
members of the RRT, were developed and pre-tested in February and March 2017. The
interview guide for the county representatives included sections on: county-level
implementation of the PMTCT program including implementation challenges, the
relationship between the CHMT and facilities, sub-county staff, implementing partners,
and the national office; perceived changes to the PMTCT program implementation and
causes for these; experience working with the RRT, including the relationship between
CHMT and RRT members, and the role of the RRT in PMTCT program implementation;
and the perceived impact of the RRT program both on PMTCT service delivery and
CHMT operations. The interviews included a number of follow-up questions that probed
the context of managing the PMTCT program in their specific county, input on the
specific TA with whom they had worked, and advice for how to improve the RRT
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program. The interview guide for the members of the RRT included sections on: how
they worked with the CHMT and county health facilities, strengths and weaknesses of
overall PMTCT program implementation, and the impact of the RRT program on
PMTCT service delivery and CHMT operations. The interviews included a number of
follow-up questions that probed their relationship with NASCOP and Born Free Africa,
and opportunities for scaling or adapting the RRT program to other contexts.
Verbal informed consent was obtained from all respondents prior to the interview.
Interviews lasted from 27 to 112 minutes each. Each of the CHMT and facility
representatives were given 1000 Kenyan Shillings (~$9.70) for their participation. All
respondents were informed that their input would be reported back to the program’s
funder, but aggregated and anonymized. In addition, they were told that the input would
not impact the program or the individuals with whom they may have worked during the
implementation of the intervention, as the program was designed as a short-term, twoyear intervention which had been completed at the time of the interviews.
Qualitative Analysis
Interviews were conducted in English and digitally recorded in the field. Digital
recordings were later transcribed using iScribed.com, an online transcription service.
The recording of one interview was not of high enough sound quality to be transcribed,
therefore it was not included in analysis. As the transcriptions are often in non-standard
English, the data presented in quotes have been edited for comprehension. Qualitative
analysis for the 49 interviews was conducted using an open coding approach in
Dedoose Version 7.0.23 (SocioCultural Research Consultants, LLC, 2017). The three
interviewers used an iterative approach to create a codebook, which was used for both
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the county representatives and the members of the RRT, in which each interviewer
coded several transcripts and compiled a list of codes. The codes were merged and
reconciled to refine the definitions and hierarchies until only minor adjustments to the
codebook resulted.
Results
Quantitative Results
During the course of the intervention, national performance on the three
outcomes of interest improved. The number of HIV-positive pregnant women on full
HAART treatment increased from 44,600 in 2013 to 59,300 in 2016 (Kenya Health
Information System, 2017). The number of missed opportunities decreased from 6,717
in 2014 to 2,546 in 2016 (Kenya Health Information System, 2017). The number of
positive EID tests decreased from 4,102 in 2014 to 3,703 in 2016 (Kenya Early Infant
Diagnosis System, 2017).
These data provide evidence of a positive correlation between the RRT and
progress towards elimination of mother-to-child transmission of HIV in Kenya. In order
to evaluate the presence and magnitude of impact that could be specifically attributed to
the RRT, an additional experimental approach was used. The demographic
characteristics of RRT and non-RRT counties were first compared to evaluate
population differences between the counties and then the difference-in-difference
results were estimated (See Table 4.1).
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Table 4.1
Differences in Demographic Characteristics of RRT and Non-RRT
Counties, from the Kenya Demographic and Health Survey (2014)
RRT
Counties
28.7

Age
Wealth quintile
Poorest and poor
Medium
Wealthy
Wealthiest
Education
Primary or less
Secondary
College/University
Place of residence
Rural

Non-RRT
Counties
29.1

p-value
0.00

0.43

0.43

0.96

0.22

0.17

0.00

0.19
0.17

0.19
0.21

0.38
0.00

0.62
0.30
0.08

0.65
0.26
0.09

0.00
0.00
0.00

0.64

0.62

0.00

0.27
0.56

0.28
0.58

0.53
0.00

0.26
0.15
0.31
0.28
17,374

0.37
0.22
0.00
0.00
N/A

Marital status
Never married
Currently married
Parity
0 children
1 child
2-3 children
4+ children
Number of observations

0.25
0.15
0.28
0.31
13,705

The differences in health behavior and outcomes between RRT and non-RRT
counties were also examined prior to the implementation of the RRT program in the
second quarter of 2015. Table 4.2 compares outcome measures for a variety of
indicators the collected in the DHIS and EID data sets for RRT and non-RRT counties.
Indicators in Table 4.2 are shown at the facility-quarter level, consistent with the
following regression results. As facility catchment populations were not available, the
indicators in Table 4.2 are for facilities on average, to illustrate the magnitude of
difference in volume between the counties. To address this difference in the regressions
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that follow, each outcome is weighed by the estimated number of expected pregnancies
at the county-level.
Table 4.2
Differences in Outcomes between RRT and Non-RRT from DHIS and EID, at the
Facility-Quarter-Level, before the Intervention was Implemented in Q2 2015
RRT counties

Non-RRT
counties

38501
(1763)
61.92
(0.75)
27.09
(0.31)
40.76
(0.94)

30224
(2317)
48.00
(0.64)
23.18
(0.42)
32.86
(0.98)

0.01

61.52
(0.86)
4.4
(0.07)
3.59
(0.06)
0.84
(0.03)

47.20
(0.77)
1.88
(0.04)
1.39
(0.03)
0.49
(0.02)

0.00

DHIS: Total observations
DHIS: Total facilities
EID: Outcomes

23408
3329

27550
4117

Average number of
valid tests completed

9.79
(0.21)
0.77
(0.02)

6.8
(0.21)
0.43
(0.01)

Process indicators
DHIS: ANC cascade
Total estimated HIV+
pregnant women
Average number of
first ANC visits
Average number of
fourth ANC visits
Average number of
skilled deliveries
DHIS: Maternal HIV cascade
Average number of
HIV tests
Average number identified
as HIV+ pregnant
Average number
receiving full HAART
Average number of
missed opportunities

Average number of
positive tests

p-value

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

EID: Total observations
7912
5065
EID: Total facilities
1809
1464
Note: Standard errors of the mean are in parentheses (). Data for DHIS and EID outcomes
are from Q1 2014 to Q1 2015.

ANC Cascade process indicators are those measured in the course of providing
antenatal care. Facilities in RRT counties reported more first ANC visits, an average of
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62 per quarter per facility compared to an average of 48 per facility in non-RRT
counties. RRT county facilities also had higher rates of first ANC visits, more fourth ANC
visits, and performed more skilled deliveries. Prior to the implementation of the RRT
program, facilities in RRT counties reported an average 41 skilled deliveries per quarter
compared to an average of 33 skilled deliveries per quarter in non-RRT counties.
Maternal HIV Cascade process indicators are those measured in the course of
providing care to HIV-infected pregnant women. On average, facilities in RRT counties
conducted more HIV tests than those in non-RRT counties and reported more missed
opportunities. The difference in the number of missed opportunities observed between
RRT and non-RRT counties is statistically significant. Prior to the intervention, facilities
in RRT counties had 70% more missed opportunities than those in non-RRT counties.
Early-infant diagnosis (EID) process indicators are those measured in the course
of testing infants born of HIV-infected mothers for HIV. Data show that facilities in RRT
counties conducted more HIV tests for infants, an average of 9.8 tests per quarter
compared to 6.8 tests in facilities in non-RRT counties. In addition, more positive EID
tests were identified in RRT counties than in non-RRT counties.
The consistently statistically significant differences in process indicators support
the premise that the burden of HIV and therefore the risk of mother-to-child
transmission, was higher in the RRT compared to the non-RRT counties.
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Difference-in-Difference Results
The difference-in-difference analysis, to determine whether the change in
performance on key outcome indicators was different between the RRT and the nonRRT counties, was calculated using Equation 1 as described in the methods section.
The results are presented in Table 4.3. The coefficient of interest, 𝛽7 , reports the
average change in the outcome for the average facility in RRT counties in a given
quarter, compared to what the outcome would have been for the facility if the RRT had
not been implemented in that county. Results are converted from the facility-quarterlevel, to an average per county per year per 10,000 expected pregnancies and weighted
by the expected number of pregnancies in each county annually. (Coefficient estimates
from the regression were multiplied by the average number of facilities per county in
Kenya, and then by four, to represent the number of quarters in a year.) The health
outcome of interest was number of positive EID tests, which represents the number of
children newly infected with HIV, and the additional outcomes of interest were the
number of women on full HAART treatment and the number of missed opportunities.
The first two columns of Table 4.3 show the results for missed opportunities. The
RRT counties reported an average of 41.94 missed opportunities per 10,000 expected
pregnancies prior to the implementation of the intervention, and 21.38 missed
opportunities per 10,000 expected pregnancies after the intervention. This reduction of
approximately 21 missed opportunities in the RRT counties is compared to a reduction
of approximately 16 missed opportunities in the non-RRT counties. The 11.3%
percentage decline in missed opportunities in Table 4.3 is calculated as the change in
missed opportunities as a result of the intervention (-4.7) as a percentage of the number
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of missed opportunities recorded for an average county prior to the implementation of
the RRT in Q2 2015 (41.94). While the number of missed opportunities declined in RRT
counties relative to non-RRT counties, the result was not significant (p<0.27).
Table 4.3
Difference-in-Difference Results Pre- and Post-Intervention, Following Equation 1
Missed opportunities
Preintervention

Non-RRT county

Postintervention

# women on full
HAART
Preintervention

Postintervention

# Positive EID tests
Preintervention

Postintervention

41.59
(11.60)
41.94
(10.12)
0.35
6.50

25.75
99.77
146.88
17.43
2.03
(8.64)
(35.41)
(32.78)
(5.39)
(2.27)
RRT county
21.39
227.99
286.73
31.27
6.98
(7.99)
(35.07)
(45.79)
(6.36)
(2.86)
Difference
-4.37
128.22
139.85
13.84
4.95
3.73
(36.37)
(43.64)
(3.28)
(2.16)
Diff-in-diff
-4.72
11.63
-8.89
(4.20)
(12.32)
(2.84)
p-value
0.27
0.36
0.00
% change
-11.3%
5.1%
-28.4%
Note: Standard errors of the coefficients in parentheses (). All results were converted from the
facility-quarter-level to annual county-level numbers, per 10,000 expected pregnancies. Each
facility-quarter result was multiplied by 4 and the average number of facilities per county
(69.57). Each number is interpreted as the change in the outcome in an average-sized county
in a year for each 10,000 expected pregnancies in an average county.

As shown in the second two columns of Table 4.3, RRT counties reported an
average of 227.99 women receiving full HAART treatment prior to the implementation of
the intervention, and after the intervention the counties reported an annual average of
286.73 women receiving full HAART treatment per 10,000 expected pregnancies. The
increase in approximately 59 women receiving full HAART treatment in RRT counties is
compared to an increase of approximately 47 in non-RRT counties. The number of HIVpositive pregnant women receiving full HAART treatment increased by 5.1%, in RRT
counties relative to non-RRT counties, but the result was not statistically significant
(p<0.36).
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The final two columns of Table 4.3 show the difference-in-difference results for
the number of positive EID tests, which represents the number of children newly
infected with HIV, the health outcome of interest. RRT counties reported more positive
EID tests to the intervention relative to non-RRT counties, an average of 17.43 versus
2.03 per year per 10,000 expected pregnancies. The RRT program led to a 28.4%
reduction in the number of positive EID tests, at a statistically significant level (p<0.00).
This reduction is the change in the number of positive EID tests for RRT counties as a
percentage of the number of positive EID tests prior to the intervention for RRT
counties.
In order to account for the differences between the RRT and non-RRT counties,
as shown in Table 4.2, the difference-in-difference analysis was modified to include
additional controls, including those for county fixed effects, which are characteristics of
a county that do not change over time, and county-specific time trends, which are
characteristics of a county that do change over time. Table 4.4 shows the difference-indifference results with these additional controls. In these results, the RRT program led
to a decline in missed opportunities of 2.4% at a statistically insignificant level (p<0.27),
an increase the number of women receiving full HAART treatment increase of 5.1% at a
statistically significant level (p<0.02), and a decline in the number of positive EID tests
of 54.1% at a significant level (p<0.00). The additional controls in this modified analysis
made the 5.1% increase in the number of women on full HAART statistically significant
and enhanced the decline in number of positive EID tests from 28.4% to 54.1% while
maintaining the statistical significance of the result.
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Table 4.4
Difference-in-Difference Results with County Fixed Effects and County-Specific Time
Trends, following Equation 2
Missed opportunities
Preintervention

Non-RRT county

Postintervention

# women on full
HAART
Preintervention

Postintervention

# Positive EID tests
Preintervention

Postintervention

58.93
(7.15)
62.22
(5.81)
3.30
3.41

53.24
413.41
417.16
17.34
0.31
(6.03)
(185.96)
(183.16)
(4.84)
(0.59)
RRT county
55.03
505.49
535.26
60.01
10.49
(6.13)
(208.61)
(212.15)
(6.83)
(4.84)
Difference
1.79
92.08
118.10
42.68
10.18
1.89
(88.83)
(87.19)
(8.49)
(4.33)
Diff-in-diff
-1.50
26.02
-32.49
(3.38)
(10.34)
(10.48)
p-value
0.27
0.02
0.00
% change
-2.4%
5.1%
-54.1%
Note: Standard errors of the coefficients in parentheses (). All results were converted from the
facility-quarter-level to annual county-level numbers, per 10,000 expected pregnancies. Each
facility-quarter result was multiplied by 4 and the average number of facilities per county
(69.57). Each number is interpreted as the change in the outcome in an average-sized county
in a year for each 10,000 expected pregnancies in an average county.

Qualitative Results
Of the total 49 respondents to the in-depth interviews, 35 were members of
CHMTs, six were facility staff, and eight were RRT members. Of the 35 members of the
CHMTs, 17 were County or Sub-County AIDS and STI Control Officers, ten were
PMTCT Focal Persons, five were County Health Directors, and three were information
officers. Among the six-facility staff, four were Nursing Officers and two were advisors.
Eight members of the RRT were interviewed, including the Senior Technical Advisor
who was part of the team for only part of the intervention, the five Technical Advisors,
the Strategic Information Officer, and the Logistics Officer.
The qualitative research was designed to provide more nuanced information
about the impact of the RRT program on the processes and the activities of the county
health system and facility-level implementation that may explain why and how the RRT
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program resulted in changes in performance on the process and health outcome
indicators of interest.
Findings from the qualitative study identified four main mechanisms through
which the RRT program may have resulted in improvements in PMTCT related
performance indicators in the RRT counties. These include: (1) strategic use of data to
inform program activities, solve problems, and guide effective implementation; (2)
changes to facility-level implementation including introduction of accountability,
motivational mechanisms, and the perceived importance of PMTCT at the CHMT level;
(3) structural changes to the CHMT that facilitated stronger implementation of national
and county PMTCT policies; and (4) mentoring from the RRT.
Strategic Use of Data
A number of respondents expressed that a major influence of the RRT members
was in the area of data usage, particularly in developing the capacity to analyze local
data, and use these data to identify problems, set local priorities, and respond to
implementation challenges. Through the intervention, which included extensive training
and mentoring on data use, the members of CHMTs changed their approach to data
from simply reporting information from the county to the national level, to using these
data strategically to inform county implementation.
Usage of data has really improved decision making. We are trained and
we are able to make a decision …There were some sub-counties which
had a lot of missed opportunities and we are like, ‘we have to do
something.’ The three of us the CASCO, the PMTCT focal person, TA, we
sat down and we quickly came up with a work plan. I wrote a budget for
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our implementing partners to help support…That is how her presence has
really impacted on our data. We are able to look at something and act
immediately. (CASCO, County 7)

This shift started as the RRT taught the members of the CHMT and those in
facilities to use the data that they were collecting by showing them how to granulate the
information down to the levels where they recognized it as describing what was
happening in the facility, sub-county or county.
We had a radical shift from the way they viewed things…when you came
in with data granulation and support for data granulation, they were able to
be looking at their own data and owning the process. After we trained
them, they’re able to look at their data periodically like on a monthly basis
and say, ‘For sure this is our problem, this is how we’re going to fix it, and
this is how we’ll monitor the progress.’ So, I think that was one of the
greatest impacts. Data demand and information use. (TA 5)
Data usage filtered down to the facilities so that the information could be
reviewed by anyone who came to a health center.
We created what we call the EMTCT dashboards where each and every
facility they have to put in their EMTCT data there. When it’s out there
you’ve to work to make sure that it looks good…Anyone who walks in and
asks you, ‘Why are you having missed opportunities? What are you
doing?’ All our facilities have the EMTCT dashboard. (CASCO, County 4)
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Changes to Facility-Level Implementation
As members of CHMTs and facility managers gained a greater understanding of
the data, there were significant shifts in the level of ownership, prioritization, and
accountability that they felt for the performance of their local PMTCT program. One
mechanism through which data enhanced ownership was by putting a human face to
the PMTCT program. PMTCT managers at all levels began to understand the value of
their work in terms of the lives they were saving.
These are human beings and the impact of having 93 missed
opportunities that means a flare in HIV, and then another thing would be
now the livelihood of the children. It really hit me, it hit me big. And I
started working and analyzing my data appropriately, deeply,
understanding data element, understanding the impact, seeing the big
picture (SCASCO, County 10)
We are looking at the data but we don't leave it as data. We deal with the
individual and why is this individual not accessing or not getting the right
service…We now see these numbers as people. Now if you ask me what
happened to this child, I should be able to tell you. (CASCO, County 11)

I had a chance to mentor them so they can be able to see that every
mother who comes in, they should not miss out on any PMTCT
intervention, and whenever they had a missed opportunity they had to
follow it up. Even right now, when they have a missed opportunity they
have to follow it up…Now I feel like they have a passion for the program,
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is not the way things were before. (TA 5)
This focus on the human aspect, and the ability of the data to show where
problems were occurring in implementation, gave the members of each CHMT and
facility management teams a sense of accountability for improving the outcomes. Many
CHMT staff spoke about a transition in their team from viewing the PMTCT work as just
a job, to creating a mission-driven program aimed at delivering improvements in
outcomes.
We are owning the program ourselves now…When someone gives you
your data and tells you ‘This is how you are performing,’ it sticks more.
Now what you want is to improve more or get something better from it, so I
think that ownership alone is what has put us to try to work. (PMTCT
Focal Person, County 2)

Initially PMTCT was a preserve of a very few people. Now from the
directors to the chief officers, the county ministers, they ask you all the
indicators that touch on PMTCT. That shows that we really touched them.
From now going forward, they think, ‘Hey, we need to monitor this.’…They
are very keen on the outcomes that they see. If a child turns to be HIV+
the first thing the directors will ask you, ‘What happened? Follow through
and tell us what could have been the possible reasons.’ They’re more
focused on the results and they are asking themselves questions. If
anything happens that is negative, you account for it. The people at a level
of accountability, and that is because we kept probing them every month,
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and asking what’s going on. (TA 1)
This new sense of ownership and accountability enabled the members of the
CHMTs and facility managers to transition to more goal-oriented program
implementation, focused on the process and health outcomes among women and
children.
Structural Changes to Drive Impact
With the use of data and stronger incentives for accountability and outcomes, the
RRT supported the members of the CHMTs and the facility managers to implement
changes to the design and structure of their local PMTCT programs, which likely
contributed to improved outcomes. At the facility level these changes included improved
clinical practices and adherence to best practice guidelines, and the integration of
PMTCT with other relevant service areas including HIV and maternal child health.
You’ll find that in some facilities where you’re missing our mothers, the
services were not offered in one area, they had to go and seek services in
another room after being seen. I work[ed] with the team to be able to
rearrange some of the facilities, the organization, so that one room can be
able to accommodate various services, where a mother is tested, also
given all the interventions within that room. (TA 5)
You’ll find now most of the facilities, be it a high volume, small volume,
medium volume they’re performing the same way. They have better
knowledge. Because you’ll find in a high volume all the women are given
HAART [highly active antiretroviral therapy], and in the small facilities
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they’re still saying that their women are given the other regimens…But
through that mentorship I can say I had a big achievement because there
were reduced cases [of] less efficacious regimens. (TA 5)
At the county level, several new systems and processes were introduced as a
result of the RRT program, each of which supported enhanced prioritization of PMTCT.
The first area was to bring on new PMTCT staff, in particular a PMTCT Focal Person, to
drive forward PMTCT implementation, as well as to engage other HIV and informationsystems staff in PMTCT work.
[The TA’s] presence brought in the need to for the county to have a
PMTCT focal person. Initially there was no PMTCT focal person. From the
impact of her work even the director and the CHMT saw the need of
having a focal person for the county to work hand-in-hand with her. We
saw this coming like she may not be there with us always, so we might
need somebody to do what she’s been doing for us as a county. (CASCO,
County 7).
Before people thought that issue of HIV is for one office alone, the
CASCO. But now [the TA] has brought it in a way that it is everyone's
problem. Community strategy, focal person, the laboratory guy, the HIV
guy, reproductive health person, the health promotion. Now it's a holistic
way of thinking. (County Health Director, County 1)
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The second area of systems change was to create new platforms and
mechanisms for communication and coordination of implementation activities across
implementing agencies. Many counties work with a significant number of implementing
partners that support and provide PMTCT services. Prior to the PMTCT RRT
intervention, the members of the CHMTs had little ability to guide and coordinate the
activity of implementing partners to ensure alignment with county goals and efficiency of
service delivery. CHMT members spoke to the value of the RRT in supporting them to
take on a partner management role and coordinate partner activities.
The strengthening of the collaboration, using the [Technical Working
Group] TWG. [The TA] has been insisting on that because I think before
the TWG, I was working directly with the partners…You find that there is
an element of lack of coordination. As far as the programming is
concerned, the support she has given to the TWG has strengthened the
collaboration and coordination of the various partners with the county.
(CASCO, County 6)

They had about 60 implementing partners who were not coordinated. You
would find three partners doing the same things and no one was
responsible for results. I started a partner mapping within the
counties…Now, they are well coordinated. They have brought in their work
plans and they are aligned to the county’s work plan. We have only one
work plan. Initially, the county had their own, implementing partners had
their own. And there were clashes, the county wants to do this, somebody
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else is doing that. So, they needed to have just one work plan, and that is
the essence of coordination. (TA 1)
Both the TAs and the CHMT members viewed this collaboration as part of what
improved delivery of care and treatment.
Finally, the RRT provided a strong link to the national PMTCT program through
which the CHMTs gained access to key policy and implementation information and were
able to share relevant county-level implementation learnings to improve implementation.
We have an advocate, ambassador. The TTA] is the link, the bridge
between us and NASCOP. There may be a short fall in terms of reporting
tool, the first person we call; ‘TA, can you inform NASCOP that this is our
challenge?’ …Some of the register may come and then as we implement
on the ground we find a lot of things that are not tallying up, then we can
inform him to inform NASCOP for feedback. So, he is another link person,
he is a connector between the primary implementing on the ground and
the national level. (PMTCT FP, County 16)
RRT Mentoring to Drive Change
CHMT and facility staff reported several ways through which the RRT supported
their teams and the changes that they saw in the health systems and PMTCT
implementation. These included strong mentorship and training to build individuals
capacity, introducing accountability systems into CHMT practice, and introducing
friendly competition among counties.
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The RRT members provided substantial training and technical support to the
members of the CHMTs, on topics ranging from data analysis and strategic decisionmaking to partner coordination and communication. This training and support enabled
the members of the CHMTs to take on new roles within the PMTCT program to drive
forward results. CHMT staff also reported that this training would likely contribute to the
sustainability of the improved performance made during the intervention.
They have mentored us. I’m not going to be stuck because I was taught
how to move and handle and look at issues. It was a transitioning
mentorship, somebody is teaching you so that you can continue and
you’re not dependent. I can continue and I can also teach others. (PMTCT
FP, County 4)
We have a WhatsApp group…sometimes you get a message from
another sub-county wanting to be supported. ‘I got this kind of a patient,
this is what happened what do I do?’ (PMTCT Focal Person, County 11)
Secondly, having the RRT on the ground increased the accountability CHMTs felt
for the PMTCT program. Because the RRT was seen as representing NASCOP at the
local level, the CHMT was also able to use the RRT as a way to generate greater
accountability at the sub-county level.
When somebody is on you, calling every time, wanting to correct different
things at different times, [it] will make you to be keen. I don’t want anything
to be wrong with PMTCT because I know somebody somewhere is on my
neck, is watching, is seeing, so at least you are keen and you want to do
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the right thing every time, what you are supposed to do. (PMTCT FP,
County 5)
The TA became a uniting factor between the CHMT and our sub-county
management team and our facilities because they were seen as NACOP
on the ground. I could use it to my advantage by telling them, ‘Now you
see NASCOP is here. If you fail to perform, then NASCOP will swing into
action.’ [The TA] could of course give that strong communication from
NASCOP on some of the effects of nonperformance or ignoring to do what
you’re supposed to do. So, I should say the TA came as a supporter,
came as a trainer, the TA also was sort of a supervisor on behalf of
NASCOP. (CASCO, County 2)
The RRT members were also able to communicate across counties, bringing
their knowledge of best practices and successes from one county to another. This
created a sense of friendly competition among the counties, each of which wanted to
perform to the level of their peers. It also enabled counties to learn from one another.
Prior to the RRT program, there was little opportunity for this kind of cross-county
learning.
When the TA comes she’s able to present the different performances per
the different counties. That has brought in something like competition, ‘I
want to do better than sub county A, I want to do better than sub county
B.’ Even among the sub CASCOs we are competing. I want my indicators
to be better. (SCASCO, County 2)
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Finally, in addition to the work of the RRT at the county level, the RRT was
engaged in providing training and support to the national PMTCT office within NASCOP,
particularly around data use and national policy and priority setting.
Another point that I think was a point of impact that the RRT team was
really involved in was the… for example the review of national guidelines
and looking at not just guidelines as recommended globally but looking at
specific points that are unique to the country and the country terrains. That
then would change how we do programming like for the next several years
and how that then would quickly move the country towards elimination.
(TA 0)
The CHMT members and facility staff shared their belief that the changes in
attitude, skills, implementation processes, and health systems supported by the RRT
are contributing to the improved outcomes they are experiencing in reduced mother-tochild transmission.
With [the TA] coming in…there was that improvement, that kind of 'let's go
out, let's address this facility, let's address this problem, let's address this
commodity'. And…positivity is now coming around. (SCASCO, County 16)
One, infection rates have gone down by 63%. That is not something
cheap, 63% is not simple. Two, for you to have zero missed
opportunities… from almost 870 is not easy, getting all these mothers and
bringing them back to intervention is not easy, it’s an uphill task, but we
managed. (CASCO, County 1)
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Discussion
In order to better understand the effects of improved management through
collecting, analyzing and using data to identify issues and develop solutions to prevent
mother-to-child transmission of HIV, a mixed-methods approach was used to analyze
the impact of the RRT. The quantitative analysis uses descriptive techniques to
measure changes in indicators of interest: the number of missed opportunities, the
number of women receiving full HAART treatment, and the number of positive EID tests.
In addition, it employs a quasi-experimental method to determine whether performance
on those outcome indicators could be attributed to the RRT. The qualitative analysis
analyzed 49 in-depth interviews to illustrate the reasons why the PMTCT RRT
intervention may have led to improved performance in the indicators of interest.
Results of the empirical analysis using a difference-in-difference approach,
without the addition of controls for fixed and time-variant effects at the county level,
show a 11.3% reduction in missed opportunities (not statistically significant, p<0.27), a
5.1% increase in number of women receiving full HAART treatment (not statistically
significant, p<0.36), and a 28.4% decline in number of positive EID tests (statistically
significant, p<0.001). The lack of statistical significance in the reduction of missed
opportunities may be due to the elimination of 2013 data from the regressions because
of poor quality, which limited the comparison period prior to the implementation of the
intervention to only a few months. However, the statistical significance and magnitude of
the improvement in the number of positive EID tests, indicate that the difference
between the RRT and non-RRT counties can be attributed to the intervention.
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The difference-in-difference models used for this analysis tested the
effectiveness of a health system strengthening model that occurred with the RRT
intervention providing support in 20 counties. Despite limitations of the data quality and
methods, the results lead to the conclusion that the health strengthening efforts
facilitated by the RRT improved PMTCT, particularly as measured by the decline in the
number of positive EID tests. The results provide evidence that health system
strengthening interventions addressing upstream management activities such as data
collection and analysis, issue identification and solution development, and collaboration
with implementing partners do have an impact on health outcomes, even if they are only
part of the solution. The success of the RRT program warrants future research that can
better establish the causal effects of similar interventions.
The qualitative analysis of the interviews conducted support the quantitative
results and revealed that a major driver of these improved outcomes was the way that
counties and facilities became more capable of conducting data analysis and using this
analysis to identify and solve problem areas in the delivery of health care.
Study Limitations
Several limitations are important to consider in the interpretation of these results.
First, while the program was designed so that similar activities would take place in all of
the counties receiving support from the members of the RRT, there are differences in
the individual TAs and members of the CHMTs that may have altered the intervention
so that it was not consistent enough to measure as a single intervention. For example,
each of the five TAs brought different technical strengths and weaknesses and therefore
the training provided to members of the CHMTs to collect and analyze performance
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data may not have been of the same rigor and quality. Furthermore, the evaluation of
the RRT program was designed retrospectively. Variables were not defined a priori and
new data was not collected throughout the course of the intervention, instead the
variables used were collected from existing data sources.
The data used for the quantitative analysis came from three health system
administrative datasets: The District Health Information System (DHIS), the National
Early Infant Diagnosis (EID) system, and the 2014 Kenya Demographic and Health
Survey. The DHIS was rolled out in Kenya during 2011 (Manya et al., 2012) and while
the observed reporting rates for the DHIS improve over time for the HIV related
indicators, during the intervention period not all health facilities consistently reported
data on a timely basis. Results of this study should be interpreted with caution because
it was not possible to assess whether RRT counties were systematically more capable
of reporting high quality data. The real risk is that counties with lower quality data were
more likely to be non-RRT counties and were reporting artificially higher numbers. The
likelihood of this is low, however, because it is much more likely that facilities were
reporting artificially lower numbers. In addition, while the RRT members were more
involved with working on improving reporting and data quality of the DHIS, the team was
restricted from making substantial changes to the EID. The results of the number of
positive EID tests can be interpreted with more confidence.
There are many reasons why difference-in-difference estimates have limitations
and should be interpreted with caution. The parallel trends assumption was tested using
a technique specified in Ryan, Burgess, and Dimick (2015), to test whether RRT
counties had equivalent time trends with non-RRT counties prior to the implementation
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of the intervention. The test failed for all three outcomes. Since non-RRT counties had
lower HIV burden, it is possible that the decline in the number of positive EID tests
occurred at a slower rate than what would have happened in RRT counties in the
absence of the intervention. While the parallel trends tests failed, this issue was
addressed by estimating a modified difference-in-difference model with county fixed
effects and county-specific time trends, to control for county time-invariant and timevariant characteristics. These analyses found statistically significant declines in number
of positive EID tests, which increases the confidence in the significance of the
intervention’s effect on these outcomes.
There were other potential limitations of this study. There may have been other
programs that implemented in the RRT counties that affected quantitative indicators.
Although when specifically questioned about this during the qualitative interviews,
members of the CHMTs did not report any changes in funding or programming that
occurred within counties during the intervention period, beyond RRT-related activities.
Furthermore, there might have been unexpected shocks in the health system that
disproportionately affected counties that received the RRT. However, unexpected
shocks were accounted for by including controls for each quarter and explored the
possibility of health worker strikes occurring predominantly in RRT counties. The
analysis found that the incidence of health worker strikes occurred either nationally or in
both RRT and non-RRT counties.
There may be social desirability bias in the responses of the county
representatives about the impact of the RRT program in the qualitative data, despite
assurances that their responses would be confidential, as they associate this program
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with the national government which can influence funding for their work by international
donors. Similarly, there may be a degree of social desirability bias in assessments of
the work with the individual TAs because their participation in the study was facilitated
by these individuals and they regard them as representatives of the national
government. In addition, although it was stressed that the evaluation was conducted by
a third party and would have no effect on future funding, there may be social desirability
bias because respondents associate the evaluators with the funding organization.
Conclusion
Most importantly, this analysis offers evidence that investment in health system
strengthening interventions targeting improvement in management, such as data
analysis and data-use in identifying issues and developing solutions, can contribute to
positive health outcomes. This analysis is one of the first to examine the causal
relationship between improved management of health system programs and the health
outcomes in a population. Due to the distal nature of these elements, it can be
challenging to quantify the effects of the upstream intervention on the outcomes. Many
interventions focusing on this type of health system strengthening rely primarily on
descriptive analytics and qualitative findings. The approach used in this study shows
that it is possible to apply broadly accepted quantitative techniques to generate
evidence of causal effects even in situations in which random assignment is not
possible. Furthermore, it offers guidance for similar interventions to consider the
requirements of a rigorous impact evaluation during the design of the program in order
to ensure that the necessary data are available, and assumptions are met.
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Annex A: Kenya MOH Form 711A

186

Annex B: Kenya MOH Form 731

187

Annex C: Data Elements Used from Kenya MOH Forms

Data Element

Form

New ANC clients

MOH 711A

ANC 4 visits

MOH 711A

Normal deliveries

MOH 711A

Caesarian sections

MOH 711A

Breach delivery

MOH 711A

Delivery from HIV+ mothers

MOH 711A

Prophylaxis - interrupted

MOH 731

Prophylaxis - HAART

MOH 731

Infant prophylaxis issued in ANC

MOH 731

Infant prophylaxis issued in labor and delivery

MOH 731

Infant prophylaxis issued in PNC (within72hrs)

MOH 731

ANC HIV testing

MOH 731

Labor and delivery testing for HIV

MOH 731

Postnatal (within 72 hours) HIV Testing

MOH 731

Known HIV Positive at Entry in ANC

MOH 731

Antenatal Positive

MOH 731

Labor and Delivery Positive

MOH 731

Postnatal HIV+

MOH 731

Prophylaxis-NVP only

MOH 731

Prophylaxis - (AZT+SdNVP)

MOH 731
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Chapter 5
Conclusion
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Conclusion
The goal of this dissertation research was to evaluate existing data and generate
new evidence about the impact of enhanced leadership skills and management capacity
on global public health outcomes.
To better understand the existing data, we first reviewed the literature. Our
research showed that a handful of reviews had already been conducted. These showed
that while there are many examples of interventions that aim to improve leadership skills
and management capacity, few studies had been conducted to evaluate the impact of
these programs on global public health outcomes, particularly in LMICs. Without
evidence of impact, previous reviews were merely able to provide program descriptions
and catalog changes made to interim process indicators. To address this gap, we
conducted a new systematic review to evaluate research that provided data to evaluate
the impact of these interventions in order to understand the methods and indicators that
have been used. Our review offered three major insights.
First, we observed that some programs aim to improve individual capacities in a
classroom setting, while others aim to improve the capacity of teams in the practical
context where they each operate, and still other programs do both—starting with the
individual in a theoretical setting and moving on to the team in a practical setting.
Training programs primarily focus on changes to individuals, often using self-reported
data about knowledge, attitudes, and skills before and after participation. Quality
improvement interventions primarily focus on changes to the organization, using either
self-reported or observed data to describe the processes, practices, or structures in
place before and after the intervention.
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Second, our review found that the studies that aimed to assess the impact of
training programs and quality improvement interventions on health outcomes faced
methodological challenges. There were clear limitations to these studies articulated by
their authors. Of the studies included in the review, 38% reported an inability to
generalize results due to the unique context of implementation, 37% reported limitations
due to the reliance on self-reported data, and 22% reported concerns about the lack of
a counterfactual.
Finally, although the purpose of these interventions is to improve population
health, whether or not this was stated, only two of the studies included in this review
quantitatively measured the effect of the intervention on health outcomes. These studies
were both quality improvement interventions that changed processes and practices in
clinical settings. The results compared data before and after the intervention, but did not
attempt to prove a causal relationship. Three studies evaluating training programs
measured the impact on the individual career trajectories and changes made within
organizations related to the structure, work processes, and relationships. Each of these
used qualitative, self-reported data.
Due to the limited number of studies measuring impact that identified through the
systematic review, we sought to collect new evidence about the impact of leadership
and management training programs and quality improvement interventions. We
conducted two new impact evaluations, one on each type of program: a training
program and a quality improvement intervention. Critically, both evaluations employed
methods that could test whether a causal relationship existed by including a
counterfactual, although each used a different approach based on the type of program

191

and the availability of data. Because Global Health Corps is a training program, we were
primarily interested in the impact on the careers of the individuals who competed the
fellowship. The analysis compared this group with a group who had made it to the final
round of selection, but did not participate in the fellowship. Using these data, we
constructed an adjusted multivariate logistic model to estimate the effect of completing
the fellowship on whether an individual’s employment position or course of study was
focused on global public health. Because it was a quality improvement intervention, for
the Born Free Africa evaluation we were interested in the changes to the health system
and health outcome indicators in the counties where the intervention was focused. We
compared nationally collected prevention of mother-to-child transmission of HIV
indicator results in the twenty counties in Kenya that participated in the intervention with
results in the other 27 counties from periods before and after the intervention. Using
these data, we constructed a difference-in-difference model to estimate the portion of
change in the average number of infant HIV tests with positive results per facility in the
counties participating in the intervention.
The results of these evaluations, while useful to the organizations in
understanding the effects of their efforts, did not offer strong evidence of the causal link
between either program and the impact measure. Despite the use of appropriate
counterfactuals and application of accepted quantitative methods of analysis, each
evaluation faced limitations. The counterfactual used in the GHC evaluation was a
group of individuals who had applied for the fellowship program and reached the final
stage, but were not ultimately selected to complete it. The response rate for this group
was significantly different from that of the alumni of the program (13% and 50%

192

respectively). The low response rates in general, as well as the difference between the
two groups introduces selection bias into the analysis, thereby threatening the internal
validity of the study. Therefore, although the analysis found that the alumni were almost
twice as likely as finalists to be focusing their work or studies on global health, this
difference may be biased. A requirement for the difference-in-difference model, used for
the Born Free Africa evaluation, is that the treatment and control groups follow parallel
trends, which means that in absence of the intervention, changes in the treatment group
would have been the same as changes in the control group. This assumption was
tested to see whether RRT counties had equivalent time trends with non-RRT counties
prior to the implementation of the intervention and failed. Therefore, although the
analysis found a 28.4% decline in number of positive early infant diagnosis (EID) tests
(p<0.001), the results cannot be attributed to the intervention.
In both evaluations, we also conducted qualitative research to provide a different
type of evidence about the impact of the programs and to explore other ways in which
impact might be measured quantitatively in the future. The thematic analysis of the data
collected from interviews and focus groups suggests that participants and stakeholders
of both the GHC and Born Free Africa programs found them to be valuable and were
able to highlight specific ways in which each program created changes in the individuals
and organizations involved in their implementation. These data help strengthen the
overall evaluations, despite the limitations of the quantitative analyses.
This research achieved its goal of evaluating existing data and generating new
evidence about the impact of enhanced leadership skills and management capacity on
global public health outcomes. However, we were not able to provide definitive evidence
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of a causal relationship. Regardless, this evidence may be useful to increase funding for
such efforts. A lack of investment in foundational aspects of the health system,
leadership and management, will limit the success of any clinically focused intervention
and prevent the successful transition of health system financing from development
assistance to domestic sources. Without ongoing and enhanced investment in the
individuals and teams responsible for the administrative functions that support the
provision of clinical care, LMIC governments and development partners may not
achieve the aspirations of Universal Health Coverage (UHC) or the requirements of the
International Health Regulations (IHR).
While questions remain, there is a strong foundation of evidence that suggests
efforts to improve leadership skills and management capacity play a role in achieving
global health outcomes. Disseminating this knowledge to the appropriate decisionmakers may prove useful to increasing support of ongoing programs focused on
leadership and management as well as integrating these efforts with broader health
system-strengthening interventions. Furthermore, it may also be valuable to expose
practitioners who currently focus primarily on the clinical aspects of global public health,
but are often responsible for administration to opportunities to develop their individual
and team’s leadership and management capabilities.
Generating more robust evidence to measure the contribution that enhanced
leadership and management practices have on improved health outcomes will help to
advance their application in global public health programs worldwide. Unfortunately,
impact evaluations are time consuming and resource intensive. Many of the programs
that focus on leadership and management do not currently have the funds available to

194

conduct external evaluations. Therefore, it would be useful to create a toolkit to guide
practitioners in how to generate evidence about the impact of their efforts using
rigorous, but appropriate study designs that can be built into a program. In addition to
further exploration of the impact of existing programs, it may be useful to explore the
mechanisms by which leadership and management impact health outcomes and
provide guidance to policy makers and practitioners about how to design organizations,
programs, and projects to both effectively and efficiently achieve global health goals.
This will require a deeper examination of the individual-, team-, and organization-level
competencies that are in use and analyses of how these contribute to improved
outcomes.
However, while additional research will prove useful to generating support and
increasing investment in this work, the impact of leadership and management will likely
continue to prove to be challenging to measure. Because these are “soft skills,”
recognition of their mastery is largely subjective. Reasonable people will disagree as to
whether an individual is a strong leader or a team effectively manages its work, even if
they each meet a set of objective criteria or their presence can be shown to effect a
desired outcome. The methods that are currently available were designed to understand
the effects of more objective elements in more controlled environments than is available
when people work together. Despite this, applying these methods can provide useful
information and may offer insights into how leadership and management can be used to
achieve global public health goals.
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