
Vaccine 40 (2022) 3581–3587
Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier .com/locate /vacc ine
Building leadership and management competencies of national
immunization teams in 16 Gavi-eligible countries through the EPI
leadership and management programme
https://doi.org/10.1016/j.vaccine.2022.04.070
0264-410X/� 2022 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

⇑ Corresponding author.
E-mail address: lynka.ineza@yale.edu (L. Ineza).
Lynka Ineza a,⇑, Kali Bechtold a, Aziza Mwisongo b, Sylvie Kwedi Nolna c, Erika L. Linnander a

aGlobal Health Leadership Initiative, Yale School of Public Health, Connecticut, USA
b PATH, Seattle, USA
c Faculty of Medicine and Biomedical Sciences, University of Yaoundé I, Yaoundé, Cameroon
a r t i c l e i n f o

Article history:
Received 21 January 2022
Received in revised form 22 April 2022
Accepted 23 April 2022
Available online 14 May 2022

Keywords:
Vaccination
Immunization programs
Health systems strengthening
Leadership and management
Health management education
a b s t r a c t

Background: Strengthening leadership and management competencies among national Expanded
Programme on Immunization (EPI) teams will be critical to achieving global immunization targets and
other sustainable developmental goals. However, there is little empirical evidence of the effectiveness
of investments in leadership and management capacity in the context of national EPI programs.
Therefore, we sought to evaluate the EPI Leadership and Management Programme (EPI LAMP), a nine-
month certificate program for EPI teams in national Ministries of Health from Gavi priority countries
in Anglophone and Francophone Africa and Asia.
Methods: We used a mixed-methods longitudinal evaluation to describe EPI LAMP at four levels: (1) par-
ticipant response to the training experience based on program administration records and satisfaction
surveys; (2) change in management and leadership skill based on competency surveys and exit inter-
views; (3) change in behavior in the workplace based on exit interviews; and (4) impact of the training
on EPI program performance based on the results of each delegate’s leadership project.
Results: In the first three cohorts, the programme engaged 16 countries (63 participants) and achieved an
86% graduation rate (54 alumni). Participants demonstrated significant improvement in management
and leadership competencies across eight domains with the largest improvement observed in the domain
of governance and leadership. Women showed greater increases than men, especially in the domains of
Operations Management and Political Advocacy and Dialogue. We observed no difference in the gains
made by French-speaking delegates compared to English-speaking participants. Breakthrough projects
developed by each team improved EPI program performance, as measured by metrics specific to each
project.
Discussion: Our results show that team-based leadership programs can foster improvements in manage-
ment practice, collaboration, and problem-solving, and that engagement the broader policy and organi-
zational context is needed to foster the systems thinking capacity required to address complex challenges
and improve system performance.
� 2022 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

Immunization is one of the most cost-effective investments in
global health [1], and reaching every child with immunization is
the major strategic goal of Gavi, the Vaccine Alliance. Despite sig-
nificant increase in vaccination coverage in low- and middle-
income countries (LMICs), 14 million children were not reached
by routine immunization in 2019 [2]. EPI programs must adapt
and evolve to address complexities such as reaching zero- dose
children, reaching children in conflict settings and other humani-
tarian crises, managing an increasingly complex portfolio of rou-
tine immunizations, overcoming weaknesses in primary health
care systems, and, more recently, ensuring continuity of services
in light of COVID-19. Strengthening leadership and management
competencies [3,4] among national EPI teams will be critical to
achieving global immunization targets and other sustainable
development goals [5,6,7].

In response, Gavi has developed a small but strategic portfolio
of investments in leadership and management to support EPI
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program performance. Drawing on literature from primary health
systems strengthening more broadly, leadership and management
is associated with better health systems performance in LMIC set-
tings [8], and can be improved through practical approaches to
education and mentorship for healthcare professionals at all levels
of the health system [8–19]. Leadership and management trainings
conducted at the facility level have been linked with the reduction
of wait times and patient crowdedness in hospitals in Egypt [13]
and the increase in the number of women receiving counseling
during antenatal care in Cameroon [14]. At the district level, a
number of studies [8,15,16,17,18,19] reported the impact of
management and leadership training on primary care system per-
formance. However, there is little empirical evidence of the effec-
tiveness of investments in leadership and management capacity
in the context of national EPI programs.

Therefore, in order to influence strategic and evidence-based
advancements of leadership and management for national EPI pro-
grammes, we sought to evaluate changes in leadership and man-
agement capacity associated with a single Gavi investment in
leadership and management, the EPI Leadership and Management
Programme (EPI LAMP). EPI LAMP represents a flagship investment
in Gavi’s leadership and management portfolio, engaging teams
from national Ministries of Health from Gavi-eligible countries in
Anglophone and Francophone Africa and Asia in a nine-month cer-
tificate program. We used a mixed-methods design to describe the
impact and identify lessons learned from delivery of EPI LAMP to
the first three cohorts of participants. The results of this study
may be useful to educators, practitioners, and government officials
seeking to strengthen EPI programme performance, as well as pol-
icymakers and global partners seeking to invest in evidence-based
management and leadership development models.
2. Methods

2.1. Partners

Yale’s Global Health Leadership Initiative (Yale) led the EPI
LAMP consortium, which included PATH, the University of Global
Health Equity in Kigali, Rwanda (UGHE, for English-speaking
teams), and the University of Yaoundé I (UYI) and the Department
of Disease Control, Epidemics and Pandemics in Yaoundé (DLMEP)
of the Cameroon Ministry of Public Health (for French-speaking
teams). Yale convened the consortium and managed design, deliv-
ery, and evaluation of the programme. PATH contributed to the
design and delivery of the program with its global technical exper-
tise in immunisation, making sure that the programme was tai-
lored to the specific context of the national immunisation teams
and providing technical mentorship to breakthrough project
teams. UGHE, UYI, and DLMEP contributed to the design, led in-
country implementation and face to face delivery by providing fac-
ulty and coaches who adapted core content for regional contexts
while coordinating logistics for the in-person components of the
programme. Gavi, the Vaccine Alliance, funded the program
through a grant to Yale.
2.2. Participants

For each cohort, Yale worked with Gavi to engage between five
and six countries. In the country selection process, Yale provided
briefing documents and nomination packages that Gavi used to
engage their Senior Regional and Country Managers (officers
responsible for the portfolio of Gavi investments in each country),
with the goal of seeking nominations for country participation in
EPI LAMP. Yale recommended that Gavi officers prioritize countries
that were at a critical turning point in EPI program development
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(i.e., introducing new vaccines, preparing for transition from the
Gavi portfolio, emerging from leadership changes) and likely to
be receptive to organizational change efforts. Once a set of coun-
tries were nominated, Yale worked with the Ministry of Health in
each country to build delegations of between four and six Ministry
of Health officials tasked with oversight and management of their
country’s EPI programme. Participants, called delegates, served in
roles that conferred first-hand experience with the most pressing
EPI leadership and management challenges, authority to drive
meaningful change, and the potential to grow through the pro-
gramme experience. With sign-off by their immediate supervisor,
delegates committed to full participation in the program (including
protected time for coursework and support for the applied break-
through project), and made a good-faith commitment to remain
in public service for two years following graduation.

2.3. Curriculum

We designed the EPI LAMP curriculum to be interactive, practi-
cal, and feasible in the context of delegates’ full-time work
demands. EPI LAMP’s team-based, blended learning model com-
bined (1) 60 hours of asynchronous online learning to build essen-
tial skills, delivered through Yale’s CanvasTM platform, (2) three
one-week classroom-based forums (in Rwanda for English-
speaking teams; in Cameroon for French-speaking tems) to refine
skills and leverage professional networks for peer learning, and
(3) a team-based breakthrough project to apply new skills for mea-
surable impact on EPI programme performance. A three-part
coaching model included management coaching from Yale, UGHE,
and UY1, technical guidance from PATH coaches with deep exper-
tise in targeted areas of immunization systems strengthening, and
support from a Yale learning coach who reviewed progress on e-
learning assigments and breakthrough project milestones for
accountability and additional support. At each program launch,
delegates completed a virtual orientation, were introduced to the
coaches, and completed a web-based self evaluation of leadership
and management compentencies. The main curriculum included
six modules: strategic problem solving, leading effective teams,
political engagement, human resource management, financial
management, and supply chain management (Supplemental File
1). Delegates that successfully completed all program components
were awarded a certificate from Yale, PATH, and UGHE (Cohorts I
and III) or UYI (Cohort II).

2.4. Evaluation design and measures

We conducted a mixed-method evaluation of the first three
cohorts. Consistent with the Kirkpatrick model [20] to assess the
effectiveness of training programs, we sought to describe EPI LAMP
at four levels: (1) delegate response to the training experience (in-
cluding participation, completion, and satisfaction); (2) delegate
change in management and leadership competencies; (3) delegate
change in behavior in the workplace; and (4) impact of the training
on EPI program performance.

2.5. Data collection and analysis

Administrative records: Wemonitored delegate completion of all
course requirements and graduation rates, disagregated by cohort
and gender, using participation records tracked in MSExcel�.

Delegate feedback survey: At the end of each in-person forum,
delegates completed a voluntary, anonymous, paper-based survey
soliciting feedback on programme logistics, scheduling, individual
sessions, and facilitation (Supplemental File 2). The results of the
survey were entered into MSExcel� for subsequent analysis.



Table 2
Delegate feedback on progress toward program objectives (n = 51).

Strongly
Agree

Agree

The members of our EPI LAMP team have built skills and
relationships that will allow us to work effectively
together

83% 17%

I have developed leadership skills that will allow me to
create and utilize effective, inclusive teams

76% 24%

I feel prepared to conduct the entirety of the strategic
problem-solving process with my team

89% 11%

* Response options were: strongly agree, agree, disagree and strongly disagree.

Table 3
Delegate satisfaction with programme components (n = 51).

Very Satisfied Somewhat Satisfied

Pre-Forum Logistics Communication 63% 37%
Forum Facilitation 94% 6%
Forum Schedule 75% 25%
Site Visit 79% 19%
Mentoring and Coaching 80% 18%

*Response options were: very satisfied,somewhat satisfied and not at all satisfied.
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Self-assessment of management competencies: At the beginning
and end of the programme, delegates completed a web-based
self-assessment using Qualitrics� based on a set of management
competencies for global health [4,21,22] that were adapted for
national EPI programs (Supplemental File 3). Each competency
was measured using a five-point likert type scale: no knowledge;
some knowledge, unable to perform; able to perform with assis-
tance; able to perform independently; and able to mentor others.
Using a 95% confidence interval, we tested for a significant change
in management competencies by domain using the one sample t
test. In addition, we tested for a significant change in management
competencies using a two sample t test by gender across the three
cohorts and by language comparing the French-speaking cohort
(Cohort II) to the two English-speaking cohorts (Cohort I and III).
Competency survey data was managed and analysed in MSExcel�.

Summary of breakthrough project progress and impact: At the end
of each in-person forum, country teams presented their final
breakthrough project. Each team was assessed by programme fac-
ulty on the satisfactory presentation of the breakthrough project
showing clear and realistically defined project goals, substantial
progress toward objectives, and measurable impact on a targeted
aspect of EPI system performance.

Exit interviews: At the end of the programme, we invited dele-
gates to participate in confidential exit interviews, conducted by
GHLI team members. We conducted the interviews using an
open-ended interview guide (Supplemental File 4) to elicit dele-
gates’ experience with the programme, application of the manage-
ment and leadership competencies in their workplaces, and
changes in team-based ways of working. Following informed con-
sent, each interview was conducted in the primary language of the
course (English or French), lasted approximately 45 min, and was
audiotaped. Recordings were transcribed by a professional tran-
scription service and a member of the study team checked each
transcript against the audiorecording to ensure quality. We
entered the transcripts into Atlas.tiV8 for coding and thematic
analysis. To analyze the in-depth interviews, two members of the
research team with expertise in qualitative analysis worked inde-
pendently to code each transcript for each cohort and a total of
three coders worked across the three cohorts. Researchers used
the constant comparative method [23] to conduct line-by-line
review of transcripts, coding of blocks of text using a code sheet
that included apriori codes based on evaluation goals. Coders
met regularly to discuss their observations, reconscile discrepan-
cies in coding through negotiated consensus, update the code sheet
include emergent constructs. The research team reviewed the
resulting code reports to identify emergent themes, with attention
to seeking out negative feedback and disconfirming evidence.

Integration: The results from the analysis of each type of data
were integrated to generate a final set of observations following
the levels of the Kirkpatrick model. This allowed for more robust
descriptions of the program impact at each of 4 levels (enagement,
skill development, application, and performance).
Table 1
Description of the sample for EPI LAMP Cohorts.

Cohort I

Enrollment and completion
Enrolled 22
Graduated 20
Gender of alumni
Female 9
Male 11
Participation in evaluation
Feedback form at graduation 20
Competency assessment 18
Exit interview 20
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Ethical considerations: This evaluation was determined to be
exempt from continuing review by the Yale University Instutional
Review Board.
3. Results

3.1. Engagement (retention and satisfaction)

In the first three cohorts, the programme engaged 16 countries
and achieved an 86% graduation rate (54 alumni, Table 1). Cohort I
(April – December 2018) engaged delegations from the Gambia,
India, Liberia, Rwanda, and Zambia. Cohort II (April – December
2019) engaged delegations from Burkina Faso, Burundi, Cameroon,
Congo Republic, Democratic Republic of Congo, and Guinea. Cohort
III (May 2019 – January 2020) engaged delegations from Ethiopia,
Myanmar, Tanzania, and the Pacific Islands (Solomon Islands and
Kiribati). Alumni of the program were 54% male and 46% female.

Feedback surveys administered at graduation indicated that
100% would definitely recommend EPI LAMP to their peers, and
all delegates strongly agreed or agreed that the course met the
learning objectives (Table 2).

Delegates provided positive feedback of on programme ele-
ments (Table 3) and expressed their satisfaction with the factilita-
tion and coaching received during the in-person forums. For
example, a Cohort II delegate described ‘‘Good organization, relevant
modules, well-experienced faculty who master the module, good
accommodation and organization at the in-person forum.” Delegates
noted room for improvements for logistics communication prior to
Cohort II Cohort III Total

22 19 63
16 18 54

2 14 25
14 4 29

16 17 53
16 17 51
16 12 48
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the forums, and suggested more time for reflection and informal
connection during the busy forum days.

3.2. Change in management and leadership competencies

Delegates demonstrated a statistically significant increase in
competency across all domains. The largest improvement was
observed in governance and leadership, followed by strategic prob-
lem solving, political analysis and dialogue, and community and
customer assessment and engagement (Fig. 1).

Strategic problem solving: This competency increased from 3.3 to
4.5 (p < .05) and was the area of greatest strength by the end of the
program. This is consistent with the design of the program, in
which strategic problem solving served as the foundation for the
breakthough projects (additional detail below). Across cohorts,
delegates provided rich descriptions of how they used specific
tools to identify and unpack compex challenges faced within their
EPI programmes.

For you to implement the strategic intervention, you have to know
exactly what you are dealing with. Now we are able to come up
with solutions specifically for the problem. We used to just guess
the cause of our problems. When we did strategic problem solving,
we were able to know exactly. We looked at the data we had and
we knew exactly what we were supposed to target to increase cov-
erage. (Zambia, Cohort I)

Governance, leadership, and political engagement: Delegates
reported significant increase in capacity to engage with political
and coordinating structures with the largest improvement in
Governance and Leadership (2.8 to 4.1, p < .05) and Political Anal-
ysis and Dialogue (2.7 to 3.9, p < .05). This is consistent with the
team-based design, which foster engagement and collaboration
between EPI teams and more senior Ministry of Health officials.
Delegates described applying learnings from the Political Advocacy
module to develop and implement engagement strategies; and felt
more prepared to engage decision-makers at all levels with tar-
geted communication.

The EPI LAMP course helped us to conduct political advocacy all the
way to the highest levels. After we verified our strategy, we started
to establish contacts on the level of the vice-president of the Repub-
lic. So that the vice-president, the second vice-president of the
republic could sponsor a high-level workshop to mobilize internal
resources which would enable us to mobilize financing of the vac-
cination. And thanks to the skills acquired in EPI LAMP, we’ve
started to implement these strategies. (Burundi, Cohort II)
Fig. 1. Longitudinal change in competencies
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Resource Management: Delegates reported significant improve-
ments in self-assessed competency in managing human resources
(3.1 to 4.1, p < .05) and financial resources (2.8 to 4.1, p < .05). They
described that the Human Resource Managament module was
directly applicable to their professional practice, describing how
they valued and applied specific tools they had learned.

EPI LAMP enabled us to reorganize and improve the directorate.
First, through the approach of job descriptions. This enables each
agent to be more comfortable, not to accumulate many tasks,
and in that way to be more efficient. (Burkina Faso, Cohort II)

Delegates reported that the financial management module
strengthened their confidence, and fostered an appetite for
increased visibility of budgets and other financial management
information as inputs to EPI programme performance.

We are going to try to make financial management a little more
legible in the sense of making the document more accessible and
to make all the collaborators understand. The notions of financial
management is no longer a matter for a manager alone. (Camer-
oon, Cohort II)

Performance management and accountability: Delegates reported
significant improvements in self assessed competency in perfor-
mance management and accountability (3.3 to 4.0, p < .05). They
described how EPI LAMP inspired them to pay more attention to
team dynamics, including use of tools that helped with promoting
role clarity and improved communication and collaboration
towards a shared vision for the EPI programme.

Because of poor communication, the work is not done on time or is
incomplete and they blamed each other. After our leadership mod-
ule, I let them manage their duty and I give them authority to let
them manage. Now they communicate with each other and reduce
the social conflicts between them and they work together. (Myan-
mar, Cohort III)

Delegates also reported feeling more accountable for EPI pro-
gram performance, articulating how their unique roles contributed
to programme success. For professionals beyond the EPI pro-
gramme team, EPI LAMP provided an understanding of the opera-
tional challenges and objectives of the programme.

When I was first invited to the programme, I thought, ‘‘Okay.
Where do I come from, how did I come into this?” Because I am
a pharmacist. My role in the pharmacy is to look after the procure-
ment unit. I don’t know what I’m supposed to do for vaccines. I
think I’ve learned so much about the EPI programme in our
by domain across three cohorts (n = 51).



L. Ineza, K. Bechtold, A. Mwisongo et al. Vaccine 40 (2022) 3581–3587
country, and I’ve come to learn the importance of this programme,
and how it means a lot to our country. (Kiribati, Cohort III)

Women demonstrated a significantly greater increase than men
in Operations Management (1.3 vs 0.07 point gain, p < .01) and
Political Analysis and Dialogue (1.5 vs 1.0 point gain, p < .05).
We observed no difference in the magnitude of improvement in
management competencies among delegates in the French-
speaking cohort compared to delegates in the English-speaking
cohorts.

3.3. Change in ways of working

Beyond the application of new managerial tools and skills, del-
egates provided robust descriptions of new insights into their own
capacity for leadership, and expressed an urgency to ensure that
subnational and district-level immunization professionals had
access to similar management and leadership development
opportunities.

Delegates described gaining new insights into their own capac-
ity for leadership. They described leadership concepts such as psy-
chological safety and followership as being highly relevant to their
roles. Many delegates reported that following EPI LAMP, they have
been placed into more senior decision-making roles and are
entrusted with more and expanded EPI responsibilities.

I have to admit that because of the EPI LAMP training, my manager
has more confidence in me. Our relationship has evolved. He asks
for my opinion more often, without putting others on the side. He
consults me, given that him and I are both participating in this pro-
gram, so we are exchanging opinions on a regular basis and discuss
measures to be taken in order to make progress. It is true that even
before EPI LAMP, I’ve been participating in strategic meetings with
partners, but now I’m much more involved. My role is more deci-
sive. (Republic of Congo, Cohort II)

Delegates described ways they learned through experience
sharing with other EPI LAMP country teams, and shared a sense
of urgency to disseminate key learnings from EPI LAMP to subna-
tional teams and other programmes within the Ministry of Health.

We have created a group where there is a lot of exchange and shar-
ing of experiences that allow us to enrich our knowledge in the field
of leadership. We share the success that the others had in their
country and that serves as examples to try to address our own
problems here. (Cameroon, Cohort II)
I have to share this knowledge to our team, and we have to work
together because it is not enough to change by myself, we have
to change the whole team to [have] good performance. (Myanmar,
Cohort III)

Overall delegates demonstrated increased confiednce in man-
agement and leadership, and described concrete ways in which
they applied their new competencies within their home
organizations.

3.4. Impact on EPI program performance

During the final forum, delegations presented their break-
through projects to address a complex performance challenge
within the EPI programme. They had defined a problem and set a
corresponding objective, completed a thorough root cause analysis
that synthesized multiple sources and types of data, and developed
a strategy to address the focal root cause. By the end of the pro-
gram, most delegations were in the process of implementing their
selected strategy and monitoring process toward their objective.
Delegations focused on diverse performance challenges including
poor immunization coverage (i.e., increasing MR2 coverage from
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50% to 80% in Zambia’s Lusaka district by clarifying health worker
guidelines and tools; doubling MR2 coverage in the 4 regions of
Burkina Faso experiencing political insecurity by engaging local
technical staff), resource management issues (i.e., developing a
new service delivery model to achieve a projected $6.1 m in sav-
ings in Myanmar; establishing a monitoring system for vaccine
wastage in Kiribati), and operational issues (i.e., achieving accept-
able levels for data quality based on WHO Data Quality Standards
in Ethiopia by developing a digital supportive supervision model;
increasing reliability of plans for outreach services in the Ilala dis-
trict of Tanzania through better planning and budgeting). Supple-
mental File 5 provides the achievements associated with each
breakthrough project.
4. Discussion

We describe changes in leadership and management capacity
associated with EPI LAMP, a flagship investment in Gavi’s leader-
ship and management portfolio, which engaged teams from
national Ministries of Health from 16 Gavi-eligible countries in
Anglophone and Francophone Africa and Asia. The program
achieved high levels of engagement and completion (86% gradua-
tion rate) despite the length and rigor of the program, supported
by consistently positive feedback from delegates on the quality
and relevance of the program. Taken together, these findings
demonstrate a strong appetite for leadership development support
from national immunization professionals.

Integrated results from the competency self-assessment and
exit interviews demonstrate that delegates achieved significant
and meaningful improvements in their leadership and manage-
ment capacity, and were able to apply their skills to shift ways of
working in their national programs. Gains were greatest in the
areas of strategic problem solving, leadership and governance,
political engagement, and client engagement. This is consistent
with the areas of emphasis for the curricular models, as well as
with the design of the delegations, which were curated to foster
delegates ability to take a systems perspective on immunization
programme challenges by working across levels of hierarchy and
other organizational boundaries. Women demonstrated greater
gains in management, highlighting the importance of continuing
to ensure gender equity in access to leadership development
opportunities among senior officials. The lack of difference in
results between the French-speaking and English-speaking dele-
gates was encouraging given our commitment to ensuring that
all participants had access to an equally high-quality learning
experience despite the historical lack of access to this type of pro-
gramming in Francophone Africa [24].

The results of the breakthrough projects demonstrated that del-
egates were able to identify and systematically unpack diverse and
complex challenges within their national programmes. Most teams
gained new insights (‘‘aha moments”) on the nature of the problem
through coaching on the use of multiple sources and types of data,
and engagement with diverse stakeholders in the root cause anal-
ysis process. Teams that moved into implementation of new strate-
gies during the programme period demonstrated their abilities to
engage in the political landscape and marshall both existing and
new resources, overcoming common barriers to implementation
among technical programs in LMIC settings.

Our results are the first of their kind derived from work with
national immunization programs in LMIC settings, but are consis-
tent with the literature on leadership and management develop-
ment in other areas of public health. Evidence from other studies
has shown that team-based leadership programs can foster
improvements in management practice, collaboration, and
problem-solving [17,25], and that engagement the broader policy
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and organizational context is needed to foster the systems thinking
capacity required to address complex challenges [26,27,28] and
improve system performance [28,29]. Therefore, programs that
foster development of a cross-country learning community, engage
multiple levels of hierarchy, and equip teams to address complex
adaptive challenges are likely to be superior to brief training pro-
grams grounded in technical quality improvement skills or focused
on individual participants.

Our results should be interpreted in light of several limitations.
First, changes in management and leadership competency is based
on self-assessments and exit interviews, both subject to social
desirability bias and not corroborated by assessment of the partic-
ipant by others in their organization. However, the gains improved
were consistent across countries and cohorts, and were substanti-
ated by thick descriptions [29,30,31] of how participants had
applied their new skills in the workplace [8]. Second, although del-
egations demonstrated significant improvements in individual
competencies and made meaningful progress on their break-
through projects during the project period, a longer period of
observation would be required to determine whether implementa-
tion was associated with improvements in their outcomes of inter-
est, or whether the changes made have been sustained. However,
most teams achieved novel insights into their problem and
engaged with common sources of friction associated with complex
adaptive challenges, strengthening likelihood of success as com-
pared to traditional quality improvement interventions. Invest-
ment in systematic, longitudinal impact evaluation of programs
within Gavi’s LMC portfolio would help further clarify the relative
return on investment for EPI LAMP and similar programs. Third, we
are not able to determine whether participation in a program like
EPI LAMP (or other investments in Gavi’s LMC portfolio) is associ-
ated with broader improvements in management and leadership
systems capacity. Although individual competencies for immu-
nization managers have been developed [3], systems measures
such as those used to measure management capacity in LMIC hos-
pitals or primary healthcare systems are lacking [32,33], highlight-
ing an opportunity for future research.
5. Conclusion

Strengthening leadership and management competencies
among national EPI teams will be critical to achieving global
immunization targets and other sustainable developmental goals,
and can be significantly improved through participation in a
team-based program customized to meet the needs of immuniza-
tion professionals across Gavi-eligible countries. Programs that
foster development of a cross-country learning community, engage
multiple levels of hierarchy, and equip teams to address complex
adaptive challenges are likely to be superior to brief training pro-
grams focused on individual participants. The results of this study
may be useful to educators, practitioners, and government officials
seeking to strengthen EPI programme performance, as well as pol-
icymakers and global partners seeking to invest in evidence-based
management and leadership development models.
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Supplemental File 1. The EPI LAMP Curriculum 
 
The Strategic Problem Solving module begun with the definition of a shared problem and 
measurable objective, followed by a systematic and data-driven analysis of root causes; 
generation, comparison, and selection of strategic options for improvement; development and 
implementation of concrete action plans; and evaluation of progress toward the objective.  This 
method served as the foundation for each team’s breakthrough project.  
 
The Leading Effective Teams module prepared delegates to engage others to set and achieve a 
common goal. Delegates learned to understand leadership as a relational concept, promote 
effective team formation (role clarity and representation, work across boundaries, decision 
making), diagnose and address common challenges within teams, and develop effective 
organanzational culture (accountability, psychological safety, and productive conflict. 
 
The Political Engagement module prepared delegates to influence beyond the formal scope of 
authority for any one manager or programme, including establishing and leading governing 
board and stakeholder forums to promote coordinated decision-making, understanding and 
influencing political and regulatory environments, positioning EPI programme priorities within 
broader health sector strategies, and promoting interest-based negotiation for optimal results. 
 
The Human Resource Management module prepared delegates to describe essential human 
resource management and development functions, develop and use basic tools of human 
resource management, apply theories of human motivation and engagement, promote more 
effective meetings with your supervisor and staff, and create effective feedback sessions and 
performance review mechanisms.  
 
The Financial Management module prepared delegates to develop and manage an operating 
budget for a project or work plan, use financial ratios and financial reports for performance 
monitoring and decision-making, ensure appropriate financial controls are in place, and 
effectively communicate financial information to mobilize resources.  
 
The Supply Chain Management module introduced the basic principles of supply chain 
management for EPI programmes including current challenges and limitations and the role of 
innovative approaches for improving vaccine management in LMICs. Delegates learned to 
understand the basic principles and systems for supply chain management in relation to 
vaccines, evaluate the global supply architecture and its influence on vaccines supply, and learn 
best practices for forecasting immunization demand and vaccine storage.  
 
Note: Cohort I included a Performance Management module and did not include the Supply 
Chain Management module.  For Cohorts II and III, principles of performance management 
were integrated into the other modules, and the Supply Chain module was added.  



Supplemental File 2: Delegate Feedback Survey 
 

Thank you for your participation in EPI LAMP.   
Please take a moment to provide some feedback on your experience.  This will help us ensure 

that the next forum is even better.  Your responses are entirely confidential.  
 

To what extent do you agree with the following statements?   

 Strongly 
Agree 

Agree Disagree 
Strongly 
disagree 

The members of our EPI LAMP team have built skills 
and relationships that will allow us to work 
effectively together 

 
   

I have developed leadership skills that will allow me 
to create and utilize effective, inclusive teams  

 
   

I feel prepared to begin to assess the root causes of 
our teams’ defined problem 

 
   

Our team can begin using the steps in Strategic 
Problem Solving in working on our breakthrough 
project  

 
   

 
 

  How satisfied were you with each of the following program elements? 

 Very 
Satisfied 

Somewhat 
Satisfied 

Not at all 
Satisfied 

Orientation to EPI LAMP    

Pre-Forum Logistics Communication    

Forum Facilitation    

Forum Schedule    

 
 

Based on your experience thus far, would you recommend EPI LAMP to your peers from another 
country? 

 
 

Yes, definitely                 Maybe                   Not likely             No, definitely not        No opinion 

 
 
 
 



 
 

Think about your experience in EPI LAMP so far (including orientation, e-learning modules and the in-
person forum).  So far, what has worked well? 

 

Think about your experience in EPI LAMP so far (including orientation, e-learning modules and the in-
person forum).  So far, what has not worked well?  What would you change? 

 

Please use this space to provide any additional feedback or suggestions. 

 

If there is anything you would like us to follow-up with you on, please give us your name and your 
specific request? 

 

 
 



Supplemental File 3. Management and Leadership Competencies 
 
Domain    Competencies 

Strategic thinking 
& problem 
solving 

• Set objectives and align resources for problem solving to achieve organizational 
goals, especially within changing/uncertain contexts 

Human resource 
management 

• Provide feedback, coaching, and professional development opportunities 

• Conduct individual performance reviews 

• Develop recruitment, employment, and retention processes 

Financial 
planning and 
budgeting 

• Develop operational budgets for EPI and budget variance analysis 

• Translate needs into an approved budget proposal in line with domestic budget 
processes 

• Manage grant application and implementation 

• Track and influence disbursement of funds 

• Track and report on use of financial resources 

• Negotiate for needed financial resources  

Operations 
management 

• Develop and use strategic and operational plans to guide EPI programme activities 

• Plan for the introduction of new vaccines and supplementary immunization 
activities 

• Establish and improve management systems, including registration and patient 
flow, immunization records, environmental services and immunization waste, 
infection prevention, vaccine supply/cold chain, pharmacy and 
laboratory/diagnostics management, Immunization follow-up and 
pharmacovigilance (AEFI) management 

Performance 
management and 
accountability 

• Foster a sense of ownership and accountability across the team 

• Prioritize and delegate work effectively 

• Establish appropriate indicators, targets and milestones for measuring EPI 
programme performance in the context of GAVI Performance Frameworks (i.e. logic 
models) and country indicators 

• Monitor performance using available data and tools (i.e., balanced scorecards) 

• Hold effective routine performance reviews (dialogues and reports) 

• Develop and maintain a culture of data use for decision making 

Governance and 
leadership 

• Develop effective organizational culture 

• Ensure integration of EPI strategic plans into broader health sector strategies 

• Conduct governing board activities (e.g. Interagency Coordinating Committee (ICC), 
National Immunization Technical Advisory Groups (NITAGs), Health System 
Coordinating Committee (HSCC) 

• Ensure proactive succession planning 

Political analysis 
and dialogue 

• Communicate in an effective way; build trusting relationships across MoH 
departments, relevant national authorities, development partners, and other 
stakeholders 

• Foster coordinated decision-making within and outside of coordinating mechanisms 
(e.g. ICC and HSCC) 

• Proactively identify and analyse policy gaps and solutions 

• Understand political and regulatory environments, including policy trade-offs and 
stakeholder interests 



Community and 
customer 
assessment and 
engagement 

• Incorporate epidemiological methods, survey techniques, and community-based 
participatory research into EPI programme plans 

• Leverage health education and social marketing to generate demand and achieve 
programme goals 

• Promote a client/community-centered organizational culture  

 
 



Supplemental File 4. EPI LAMP Exit Interview 

1. Please describe your current role in relation to the immunization program. 

a. How long have you been in your role? Has your role changed since you started EPILAMP? 

 

2. Can you give an example of how your experience in EPILAMP helped you improve your 

immunization program performance? 

 

i. What aspect of the immunization program’s performance did you improve? 

ii. What skills learned from the program did you use? How did you use them? 

iii. What was different about how you approached this problem/scenario/aspect of 

the immunization program from how you might have tackled it before EPI LAMP? 

iv. Did you face any challenges? How did you address them?  

v. Was this a new way of working within your organization? What helped you share 

this new approach within your organization? 

 

3. Now, can you give me an example of a time you tried to make a change in your work based on 

EPILAMP that didn’t work so well or help improve your immunization performance?  

 

i. What was the problem you were trying to address? 

ii. What EPI LAMP skills were you trying to use? 

iii. Why do you think the strategy was unsuccessful? 

iv. Did you face any barriers in trying to use this skill/tool/strategy/concept? If yes, 

what were they? How did you try to address them? 

v. What could have helped you translate your skill back to the workplace in this 

example?  

vi. Will you try to use this skill/tool/strategy/concept again? Why or why not?  

 

4. In what ways will continue to use EPI LAMP learnings in your work after this program ends? (probe 

for specific examples) 

a. Describe scenarios where you find learnings might be most relevant. 

b. Do you anticipate any challenges or barriers in using learnings in those instances? Why or 

why not? 
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Supplemental File 5. Cohort I, II and III Breakthrough Projects 
 
Cohort I  
 
Gambia 
The Gambia team joined EPI LAMP with an issue of high dropout rate of 23% between MR1 and 
MR2 vaccination coverage in Gambia and set an objective of reducing the dropout rate between 
MR1 and MR2 from 23% to 13% by the end of 2019. By conducting interviews and observations 
in the health facilities in two regions with the highest dropout rates of North Bank East (28%) and 
Lower River (27%), the team identified that 80% of mothers were not aware due to inadequate 
Information, Education and Communication (IEC) materials while 83% were not aware because 
caregivers were not recalling. The team concluded that low awareness of caregivers on the 
importance of vaccination after the first year of life is the root cause of high dropout rate in 
these regions. To address this identified root cause, the team chose as best strategy to have 
community groups such as Community Health Workers and organized groups  provide  health 
education to caregivers in  their  communities. 
 
India 
Upon joining EPI LAMP, the India team with its diverse team of state representative decided to 
focus on the low full immunization coverage. The full Immunization coverage was 65% in India, 
which was lower than the recommended 90%. The team then set an objective of improving full 
immunization coverage from 65% to 90% by December 2018 in 3 participating states of India: 
Telangana, Bihar, and Madhya Pradesh. By combining the data and findings of the previous 
studies and surveys, the team found there was a large awareness gap in terms of adverse events 
following immunization (AEFI) and routine immunization among Auxiliary Nurse Midwife with 
only 50% and 56% of ANM aware of AEFI in Telangana and Bihar respectively, while only 51% 
were aware of routine immunization in Madhya Pradesh. In addition, the team found only 13% 
of ANM were well trained in Interpersonal Communication (IPC) in Telengana. The team 
concluded that the awareness gap and low IPC skills of the frontline workers in these 3 states 
in India were the root cause. To address this identified root cause, the team chose as best 
strategy training to improve  knowledge and communication skills for frontline workers. 
 
Liberia 
The Liberia team joined EPI LAMP with an issue of a low MCV1 coverage in Grand Cape Mount 
County in Liberia with a coverage of 62% in 2017 as opposed to the national average of 86.4%. 
To address this issue, the team set an objective of increasing the MCV1 administrative coverage 
in Grand Cape Mount County from 62% to 85% by December 2019. Through the review of 
administrative coverage data for all antigens, the 2018 cold chain equipment assessment report, 
equity assessments data and in-depth interviews, the team found inadequate logistics to bridge 
geographic access was the root cause. To address this identified root cause, the team chose as 
strategy the expansion of outreach services because data revealed the outreach coverage was 
low compared to fixed MCV1 coverage. 
 
Rwanda 
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The Rwanda team joined EPI LAMP with an issue of high drop-out rate between MCV1 and MCV2 
in Rwanda with a dropout rate ranging between 2% and 25% across different districts in Rwanda 
and set an objetive of reducing the proportion of dropout from 9.2% to 2% by 2019. Employing 
qualitative study design and immunization registry, the team conducted operational research 
focusing on parents/caretakers of children who missed MR second dose, and revealed that the 
root cause as caretakers who forgot about the MCV2 schedule with 37% of parents/caretakers 
who forgot about the second dose schedule.To address this identified root cause, the team 
proposed as strategy Performance Based Financing for CHWs for MCV2.  
 
Zambia 
The Zambia team joined EPI LAMP with a problem of low MR2 Coverage in Lusaka District. The 
coverage in this district was 56% in 2017, lower than the district target of 80% and the team set 
an objective of increasing MR2 Coverage from 56% to 80% by 2020 in this district. Leveraging the 
Post Introduction Evaluation (PIE) Report in May 2018 targeting both healthcare providers and 
community members, the Zambia delegation found that if children were brought in before 18 
months or after 18 months, they were not given MR2  because the guidelines and supporting 
documents were not clear on timeframe for MR2 and the immunization cards were printed in 
a way that allowed for misinterpretation of the guidelines. Through this analysis, the team 
concluded that the root cause was misinterpretation of the MR2 schedule/guidelines by 
healthcare providers To address this identified root cause, the team chose as best srategy to 
revise guidelines, immunization card, and IEC materials to provide explicit immunization timing 
information.  
 
Cohort II Breakthrough Projects 
 
Burkina Faso 
Burkina Faso has experience insecurity in regions across the country leading to reductions in MR2 
coverage of 10-20%. As a result, the Burkina Faso delegation targeted MR2 coverage and set a 
goal of increasing MR2 vaccination coverage by at least 20% in regions experiencing insecurity 
(Center North, East, North and Sahel) by the end of 2022. The team analyzed available data on 
vaccine stockout, cold chain equipment, accessibility to health services, and human resources 
and concluded the departure of health center staff due to insecurity contributed to the 
decrease in vaccine coverage in these insecure regions. This resulted in the decrease of vaccine 
services, the closing of some health centers, and the lack of necessary maintenance for cold chain 
equipment. The team developed a strategy to recruit local, qualified technical staff for routine 
immunization activities to address high health staff departure rates.  
 
Burundi 
The Burundi delegation began EPI LAMP by conducting a thorough review of available data and 
Observed that 67% of children aged 24 to 35 months did not receive the second dose of Measles-
Rubella combined vaccine (MR2). The team then set an objective of increasing their rate MR2 
coverage from 67% to 90% by 2023. During the root cause analysis, the team reviewed the 2018 
Final Report on the Equity Analysis in the Provision of vaccination services in Burundi, a national 
mixed methods survey. The results from the study demonstrated that 42% of mothers ignore the 
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importance of vaccination at 18 months, which led the team to conclude that this was the main 
cause of the drop in MR2 coverage. In response, the team developed a strategy to strengthen 
community education of mothers, specifically targeting messaging for the vaccination of children 
at 18 months.  
 
Cameroon 
The Cameroon delegation conducted a thorough review of available data and observed 63% of 
fixed strategy immunization sessions were not conducted and 5 regions of Far North, South West, 
North, Adamaoua and South offered less than 4 sessions per 10 target children in a year. The 
team set an objective of increasing the number of fixed strategy vaccination sessions by 20% in 
the Far North, South West, North, Adamaoua and South regions by the end of 2021. The team 
conducted an extensive document review which led them to identify insufficient skills of 
providers in routine vaccination as the main cause of decreased immunization services in these 
regions. To address this root cause, the team developed a strategy to strengthen service provider 
capacities gradually and regularly at all levels of the health system using the method of "Low 
Dose High Frequency" to establish an effective mentoring system for service providers.  
 
Congo Republic 
The Congo Republic’s breakthrough project’s core problem centered on the 18 of the 52 health 
districts where 88.6% of DTP3 unvaccinated children are located. In order to solve this problem 
within their EPI programme, the team set an objective of reducing the number of children not 
vaccinated with DTP3 in the 18 targeted health districts by at least 75% by 2020. Through the 
analysis of EPI documents, the team concluded poor performance of vaccinators as a major 
cause to the drop in DTP3 coverage in the 18 health districts. To address low coverage, the team 
developed a strategy of formative supervision for vaccinators across the 18 health districts. 
 
Democratic Republic of Congo 
The Democratic Republic of Congo delegation conducted a thorough review of available data and 
observed 65% of children from 12-23 months did not receive all necessary antigens before their 
first birthday in 2018. The team set an objective of reducing children not receiving all antigens 
from 65% to 35%. Through an extensive review of available EPI documents, the team observed 
that the country's health system is largely dependent on donors such that in 2012 the 
government provided only 8% of the budget for immunization and that the non-disbursement of 
the counterpart fund does not meet vaccine needs for the whole country. Following this, the 
team identified that the non-payment of the Government's counterpart for the purchase of 
vaccines was the cause of stock-outs of vaccines and delay of the regular organization of 
vaccination sessions. To address this, the team selected a political advocacy campaign in favor 
of the disbursement of funds for the purchase of vaccines by the Government as their strategy 
and identified all the stakeholders to engage in the implementation of their project with primary 
stakeholders including: the Head of State and his advisor as well as the First lady through her 
Foundation.  
 
Guinea 
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The Guinea delegation observed that in 2018, at least 70% of children aged 12 to 23 months did 
not receive the third dose of Penta before their first birthday with a 35% dropout rate between 
the first and third dose of Penta in the regions of Labé, Mamou et Boké. The team set an objective 
of reducing the proportion of Penta 3 unvaccinated children from 70% to 45% in the regions of 
Labé, Mamou and Boké. The Guinea delegation reviewed multiple EPI documents and observed 
that the major cause of non-vaccination in the regions of Lamé, Mamou et Boké is that parents 
do not receive the correct information on vaccination. The team then selected a strategy of 
reinforcing parents' knowledge of vaccination through community awareness raising and health 
extension worker outreach  
 
Cohort III Breakthrough Projects 
 
Ethiopia 
The Ethiopia team joined EPILAMP and worked on addressing over reporting of administrative 
data for pentavalent 3 coverage. The team set a goal of reducing over reporting of 
administrative data for pentavalent 3 by 30% in two woredas (one in Somali and one in Oromia) 
by the end of 2021. After reviewing facility level data, WHO Data Quality and conducting in-
depth interviews, the team concluded weak performance monitoring was the primary cause of 
data inconsistency, specifically shortcomings in supportive supervision and substantive 
reviews of meeting minutes. To address this problem, the team chose to digitize supportive 
supervision with a focus on data and will implement the strategy following the completion of 
EPILAMP. 
 
Myanmar 
To support Myanmar’s transition out of Gavi support, the Myanmar team in EPILAMP focused 
on reducing transportation costs by 50% by the end of 2021 after observing that transportation 
costs accounted for 29% of all EPI costs.Working with a Health Economist from PATH and 
EPILAMP coaches, the team used a regression analysis to project the operational costs 
associated with vaccine collection in a township versus a rural health center. Results showed 
cold chain expansion at RHCs was the most cost effective, allowing a net savings of 6.1 million 
USD over 10 years. This strategy is expected to lead to improved service availability at RHC and 
decreased transportation costs without changing routine immunization coverage.   
 
Tanzania 
The Tanzania team in EPILAMP focused on increasing the proportion of girls in Ilala district 
receiving their first dose of HPV vaccine to 70% by December 2020 after observing that 52% of 
girls in the Ilala district of Dar es Salaam were not receiving the first dose of their HPV vaccine. 
The team conducted a thorough desk review and conducted data collection on caregiver 
awareness, perceptions, and practice of the HPV vaccine and observed 87% of planned outreach 
services were not conducted in most of the health facilities. Following the completion of the EPI 
LAMP program, the team plans to further analyze the cause of outreach service cancellations in 
Ilala through ongoing analysis and the selection of a strategy to address the problem, following 
with the creation of a budget, and development of an implementation and evaluation plan. 
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Pacific Islands 
 
Kiribati 
In collaboration with EPI LAMP management and technical coaches, the Kiribati delegation 
conducted a thorough review of available data,and observed unsustainable government 
contributions to the national EPI programme especially as Kiribati approaches graduation from 
Gavi support. Through the review of multiple documents, the team determined the lack of a 
wastage monitoring system at the primary health care level to be their highest risk. Then, the 
team conducted interviews amongst pharmacist and hospital staff and found hospital staff fear 
accountability and, as such, were hesitant to report vaccine wastage. The team’s selected 
strategy was to update the national EPI policy to reflect the vaccine wastage monitoring system 
including supportive supervision and incentives for proper reporting of vaccine wastage. 
 
Solomon Islands 
The Solomon Islands delegation focused on resolving stagnant coverage of the Hepatitis B birth 
dose, targeting the Guadalcanal Province where coverage is lowest (28%). The team set a goal of 
increasing Hep B-BD in the Guadalcanal Province from 28% to 65% by 2021. The team conducted 
short surveys for post-partum mothers and health workers in three health facilities and 
compared child immunization cards and the health facility baby registry. The team found 
vaccination was conducted and recorded in vaccination cards, but not in health registries, then 
concluded poor documentation of Hep B-BD in the health facilities led to under reporting and 
therefore inaccuracy in the coverage data of Hep B-BD in Guadalcanal province. The team then 
selected a strategy to integrate vaccine management training into the monitoring and 
supervision of national staff and provincial EPI teams.  
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