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Abstract
Background  Global health partnerships are increasingly being used to improve coordination, strengthen health 
systems, and incentivize government commitment for public health programs. From 2012 to 2022, the Bill & Melinda 
Gates Foundation (BMGF) and Aliko Dangote Foundation (ADF) forged Memorandum of Understanding (MoU) 
partnership agreements with six northern state governments to strengthen routine immunization (RI) systems and 
sustainably increase immunization coverage. This mixed methods evaluation describes the RI MoUs contribution to 
improving program performance, strengthening capacity and government financial commitment as well as towards 
increasing immunization coverage.

Methods  Drawing from stakeholder interviews and a desk review, we describe the MoU inputs and processes and 
adherence to design. We assess the extent to which the program achieved its objectives as well as the benefits 
and challenges by drawing from a health facility assessment, client exit interview and qualitative interviews with 
service providers, community leaders and program participants. Finally, we assess the overall impact of the MoU by 
evaluating trends in immunization coverage rates.

Results  We found the RI MoUs across the six states to be mostly successful in strengthening health systems, 
improving accountability and coordination, and increasing the utilization of services and financing for RI. Across all six 
states, pentavalent 3 vaccine coverage increased from 2011 to 2021 and in some states, the gains were substantial. 
For example, in Yobe, vaccination coverage increased from 10% in 2011 to nearly 60% in 2021. However, in Sokoto, the 
change was minimal increasing from only 4% in 2011 to nearly 8% in 2021. However, evaluation findings indicate that 
issues pertaining to human resources for health, insecurity that inhibits supportive supervision and vaccine logistics 
as well as harmful socio-cultural norms remain a persistent challenge in the states. There is also a need for a rigorous 
monitoring and evaluation plan with well-defined measures collected prior to and throughout implementation.

Conclusion  Introducing a multi-partner approach grounded in a MoU agreement provides a promising approach to 
addressing health system challenges that confront RI programs.
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Introduction
Routine Immunization (RI) is the backbone of all national 
immunization programs and disease control efforts. 
The Government of Nigeria has faced persistent chal-
lenges in addressing low immunization coverage rates 
in the northern region. According to the 2015 National 
Nutrition and Health Surveys, children receiving the 
pentavalent vaccine in six northern states ranged from 
4% in Sokoto to 33% in Kaduna [1]. Between 2008 and 
2018, Demographic and Health Surveys (DHS) reported 
that the country’s RI coverage had stagnated nationally 
and deteriorated in the northern regions. The 2018 DHS 
estimated full immunization coverage to be only 31% 
nationally, and 20–23% in the northwestern and north-
eastern regions respectively [2]. These low coverage rates 
have been driven by several challenges such as, short-
age of vaccines and supplies, poor community engage-
ment, weak human resource system and harmonization 
of stakeholder efforts, inadequate ownership; systemic 
bottlenecks including sub-optimal funding by many state 
governments; weak cold-chain and vaccine logistics sys-
tems; and ineffective supportive supervision [3–6]. In 
the northern states specifically, the RI program and polio 
eradication campaign have faced historical boycotts at 
the local level driven by rumors (e.g., vaccinations causes 
HIV or sterility in young Muslim girls) and amplified by 
the political context [7]. One significant determinant of 
the poor performance and underlying restraints included 
a need for political commitment and accountability 
that contributed to weak financial support [8]. While 
the government and several development partners have 
deployed significant resources to improve RI coverage in 
Nigeria, the results often fell short of expectations due to 
weak harmonization of stakeholder efforts [9].

Over the last twenty years, global health partnerships 
have emerged as an important resource for health system 
strengthening and addressing public health challenges 
[10–12]. These partnerships bring together two or more 
organizations toward a common goal and often engage 
in advocacy, provide financing, and support technical or 
capacity strengthening efforts [13]. Previous studies have 
identified a number of benefits from these partnerships 
including increased coordination, reduced duplication 
of investments and activities, knowledge sharing and 
increased funding due to the establishment of a com-
mon platform that gains legitimacy and support [14, 15]. 
Despite these benefits, a number of criticisms have also 
been made about global health partnerships, including 
that they impose external priorities through the intro-
duction of vertical disease programs that distract coun-
tries from focusing on health system strengthening, limit 
stakeholders’ voices in decision making, provide insuffi-
cient resources, and promote poor governance practices 
[16–18].

Intervention description
In response to the challenges with the routine immuni-
zation program in northern Nigeria, the Bill & Melinda 
Gates Foundation (BMGF) and Aliko Dangote Founda-
tion (ADF) forged a partnership with six northern state 
governments (Bauchi, Borno, Kaduna, Kano, Sokoto and 
Yobe) in a multi-year Memorandum of Understanding 
(MoU) partnership that aimed to strengthen RI systems 
and sustainably increase its immunization coverage. 
Unlike previous global health partnerships that operated 
in multiple countries or at a national level, these RI MoUs 
created six state-level public-private platforms on which 
to establish sustainable financing for RI, improve partner 
coordination and accountability, strengthen RI systems 
and, ultimately, increase vaccination coverage. Ulti-
mately, the MoU aimed to increase vaccination coverage 
for DPT3 to 80% by the end of the agreement which, is 
the immunization coverage rate needed to achieve herd 
immunity to prevent the spread of the poliovirus. The 
first partnership in collaboration with the Kano state 
government was introduced in 2012 and later expanded 
between 2014 and 2016, as the governments of Bauchi, 
Borno, Yobe, Kaduna, and Sokoto states negotiated and 
signed RI MoUs with the foundations. The United States 
Agency for International Development (USAID) joined 
as a technical partner in Bauchi and Sokoto states. An 
important component of the RI MoU was the estab-
lishment of state managed RI program bank accounts 
(referred to as basket funds) whereby partners could con-
tribute to the program. BMGF also provided technical 
assistance through its local partners, Solina Health, Chi-
gari Foundation, and others. Key resources and sample 
documents for the MoU approach including a sample 
MoU, workplan and costing model are publicly available 
[19].

RI MoU logic model
The MoU approach was developed with the primary out-
come of increasing immunization coverage in six north-
ern states of Nigeria by improving program performance 
and increasing capacity of the State Primary Health Care 
Development Agency (SPHCDA) and its staff to man-
age the program. To achieve these outcomes, inputs, as 
shown in Fig.  1, were focused on (a) the creation of a 
basket fund where resources from donors and govern-
ment could be pooled together in a regressive funding 
model (i.e. BMGF and ADF contributed approximately 
70% of RI program funds in the first year and then the 
proportion of funding declined each year as the state 
increased their contribution to fully fund the program 
by the end of the agreement), (b) establishment of meet-
ings with key stakeholders and government officials to 
ensure high level government engagement, and (c) pro-
vision of technical assistance to support implementation 
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of the program. The inputs aimed to facilitate processes 
related to governance, financial management, vaccine 
supply chain, service delivery, and monitoring and evalu-
ation and community engagement that would ultimately 
improve (1) coordination and management, (2) financial 
accountability and transparency, (3) vaccine availability, 
(4) equitable access to quality services, (5) availability of 
quality administrative data for action, and (6) demand for 
RI services.

While there is some evidence on the benefits and chal-
lenges in implementing institutional health partnerships, 
there is limited evidence on their effectiveness [20]. In 
this paper, we contribute to the existing evidence base 
to evaluate the RI MoU partnership. We describe the 
extent to which the MoU was successful in achieving the 
desired objectives outlined in the RI MoU logic model 
and describe governments, donors and other stakehold-
ers adherence to their financial commitments.

Materials and methods
Study setting
The MoU approach was implemented at the state, local 
government area (LGA) (i.e. an administrative subdi-
vision of the state government) and health facility lev-
els in six northern states. Population size across the six 
states ranges from approximately 13  million in Kano to 
three million in Yobe [21]. Several states (i.e., Borno, 
Kaduna and Sokoto) experienced insecurity during 
implementation.

Study design
We conducted a mixed methods study to evaluate the 
effectiveness of the RI MoU approach in the six north-
ern states. The rationale for the study approach was to (1) 
strengthen the level of inference for key findings by trian-
gulating multiple data sources given the lack of baseline 
and comparison data values and; (2) provide a holistic 
understanding by capturing perspectives from multiple 
levels (e.g. participants, service providers, community 
structures, partners, donors and government). The evalu-
ation was commissioned by the BMGF and conducted 
by the Population Council; an organization external to 
the MoU approach. First, to describe the MoU inputs 
and processes and adherence to design, the study team 
reviewed existing program documents through a desk 
review and conducted Key Informant (KI) interviews 
with stakeholders and state program implementers. Sec-
ond, the study team conducted a quantitative health facil-
ity assessment and client exit interview and qualitative 
interviews with service providers, community leaders 
and program participants to assess the extent to which 
the approach achieved the objectives outlined in the RI 
MoU logic model and to understand the benefits and 
challenges of the approach. Finally, to assess the overall 
impact of the MoU in achieving program outcomes, we 
assessed data from household surveys and the District 
Health Information System 2 (DHIS2). The household 
survey data provided an objective assessment of RI pro-
gram performance while the DHIS2 figures informed 
how well the system monitored and evaluated program 
performance. A summary of measures based on pro-
grammatic outputs and outcomes is described in Table 1.

Fig. 1  The RI MoU logic model
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Desk review
Documents included in the desk review addressed all 
stages of the MoU design, start-up, and implementation. 
To inform analysis on the design of the MoU, the team 
reviewed the diagnostic reports, MoU agreements and 
case studies. To assess fidelity to implementation design, 
the team reviewed MoU related meeting summaries 
and presentations, workplans and strategies such as the 
community engagement strategy. To assess the extent 
to which the MoU achieved its objectives, the team 
reviewed findings from the national Primary Healthcare 
Under One Roof (PHCUOR) Implementation Score-
card, state financial management trackers, vaccine dash-
boards, routine immunization supportive supervision 
(RISS) monitoring, DHIS2 data to review fixed and out-
reach session completion, and AFeNET variance assess-
ments between survey and administrative data. And, to 
assess impact of the MoU approach, the team reviewed 
National Indicator Cluster Survey/ Multiple indicator 
cluster survey (NICS/MICS) data from 2011, 2016, and 

2021 to assess the proportion of children 12–23 months 
who received the pentavalent 3 vaccine.

Quantitative data
A health facility assessment of Primary Health Centers 
(PHC) was conducted in March-April 2022 in selected 
local LGAs of the six implementation states (Supplemen-
tary file 1). We used a two-stage stratified sampling pro-
cedure in selecting health facilities. We generated a list of 
all the LGAs in each of the three senatorial districts and 
selected 50% of the total number of LGAs in each state 
with the exception of Borno and Kaduna due to security 
concerns as described in Table  2 and shown in Fig.  2. 
In Borno, the study team selected five LGA’s and overs-
ampled health facilities within a secured area around 
the capital of Borno instead of the 14 LGAs as planned. 
In Kaduna, four LGAs near the capital of Kaduna were 
over sampled to replace LGAs in the western part of the 
state which could not be accessed due to security con-
cerns. In each of the LGAs, approximately two PHCs 

Table 1  Summary of RI MoU evaluation outputs/outcomes
RI MoU Output Measure/Domain Data source(s)
Improved program coordi-
nation and management

• PHCUOR Implementation Scorecard average performance
• Establishment of functional thematic working groups

• Desk review
(i.e., PHCUOR scorecard 2015/2019)
• KI interviews (2022)

Improved financial account-
ability and transparency 
across all levels

• Accountability measures
• Percentage of health facilities reporting to receive funds at least quarterly
• Percentage of health facilities completing an audit in the last 12 months

• Desk review
• KI interviews (2022)
• Health facility assessment (2022)

Availability of sufficient 
potent vaccines at all service 
delivery points

• Availability of functional refrigerators
• Type of energy source for vaccine refrigerator
• Primary supply chain mechanism for restocking supplies
• Proportion all antigens stocked out or below minimum < 25% stock at apex 
health facilities

• Desk review
(i.e., Vaccine dashboard (2021))
• KI interview (2022)
• Health worker interviews (2022)

Improved equitable access 
to all immunization services 
by all eligible children

• Frequency of receiving supportive supervision
• Percentage of caregivers who were told what vaccines were given to the child
• Percentage of caregivers who were told the date for the next vaccination
• Percentage of caregivers who reported provider wrote down the date for next 
vaccination appointment
• Percentage of caregivers who were told about possible reaction or side effect

• Desk review
(i.e., RISS dashboard)
• Client exit interviews (2022)

Improved availability and 
use of complete administra-
tive data for action

• Variance between survey and administrative coverage data pentavalent 3
• Health facilities with data collection systems in place

• Desk review
(i.e., Analysis of DHS 2018 vs. DHIS2 
2017& DHS 2021 vs. DHIS2 2020
• KI interviews (2022)

Improved community de-
mand for routine immuniza-
tion services

• Engagement with community actors
• Percentage of caregivers who state the father is the primary decisionmaker 
related to child vaccination

• Client exit interviews (2022)
• Health worker interviews (2022)
• FGD community leaders (2022)
• KI interviews (2022)
• FGD program participants (2022)

Improved financing for RI • Funds disbursed for the RI program by state government, BMGF and ADF by year • Desk review (e.g., BMGF program 
documents)

Improved capacity of the 
SPHCDA and its staff to 
manage the RI program ef-
ficiently, independently and 
with clear accountability

• Median number of CHOs per health facility
• Median number of midwives per health facility
• Health worker motivation

• Desk review
• Health worker interviews
• Health facility assessment (2022)

Sustained increase in im-
munization coverage

• Proportion of children 12–23 months who received the pentavalent 3 vaccine • NICS/MICS data from 2011, 2016, 
and 2021
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Table 2  Sample size of health facilities and client exit interviews per state
States Number of LGAs Number of LGAs (planned) Number of LGAs (actual) Number of facilities Number of client exit interviews
Bauchi 20 10 10 20 119
Borno 27 14 5 35 133
Kaduna 23 12 8 24 142
Kano 44 22 22 44 145
Sokoto 23 12 12 24 204
Yobe 17 8 8 16 348
Total 154 78 65 163 1,091

Fig. 2  Map of Nigeria and study sites
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were randomly selected. The targeted number of health 
facilities across all the LGAs was 156, at two health facili-
ties per LGA. A total of 163 Health Facility Assessments 
(HFA) were conducted across all six MoU states. The 
additional seven health facilities were because of overs-
ampling in Borno state due to the inability to access some 
LGAs because of security reasons. Client Exit Interviews 
(CEI) (N = 1,093) were conducted in the sampled health 
facilities to assess client satisfaction with RI services pro-
vided (Supplementary file 2). The study team interviewed 
on average 3–7 clients per facility except for in Yobe 
where immunization days were taking place resulting in 
a higher volume of clients referred for interviews. Clients 
were selected to participate in exit interviews if they were 
a primary caregiver (at least 18 years or older) of a child 
under the age of two years, accessing vaccination service.

Qualitative data
The qualitative data was collected in three separate data 
gathering activities between March and June, 2022. We 
conducted KI interviews with BMGF staff, government 
stakeholders, and implementers on the program model, 
execution, impact, and opportunities to be leveraged 
for future programs (Supplementary file 6). Second, In-
depth Interviews (IDIs) with health workers were con-
ducted to assess the extent to which the MoU achieved 
its objectives including benefits and challenges and les-
sons learned from the health worker perspective (Supple-
mentary file 5). Lastly, Focus Group Discussions (FGDs) 
were conducted with community leaders (e.g. traditional, 
religious leaders) and program participants to assess ben-
efits and challenges of the MoU and lessons learned from 
the community and program participants’ perspective 
(Supplementary files 3 and 4). KIs lasted approximately 
two hours while IDIs lasted approximately one hour in 
duration, both were conducted in English. FGDs lasted 

approximately 1–1.5  h in duration and were conducted 
in Hausa. Table 3 provides a summary of the interviews 
conducted by qualitative method and study respondent.

Analysis
For the quantitative data sources, we computed counts 
with percentages for categorical variables and medians 
with standard deviations for continuous variables. Data 
cleaning and analysis were performed using Stata version 
14 software. For all of the qualitative data sources, the 
study team determined deductive codes prior to analy-
sis based on the RI MoU logic model which draws from 
the World Health Organization health systems build-
ing blocks framework [22] and then generated subcodes 
inductively by reviewing transcripts line by line. Incon-
sistencies and questions that arose during coding were 
discussed through reoccurring meetings and resolved by 
consensus as a team to ensure inter-rater reliability. Sub-
codes were further grouped during analysis to address 
research questions which included lessons learned, areas 
of improvement, recommendations, what worked well 
and what did not work well and sustainability. Addi-
tional codes were generated for the KIs conducted with 
national and international respondents and covered areas 
related to design, implementation, and transition. Codes 
for all of the qualitative data were analyzed thematically 
by state.

Study team members were responsible for manag-
ing specific data sources from data collection through 
analysis and used a convergence model of triangulation 
to bring together the complementary data sources dur-
ing an analysis workshop conducted in June 2022. Study 
authors attended the analysis workshop. The objective 
of the workshop was to provide team members leading 
specific aspects of the study (e.g., qualitative interviews, 
desk reviews and quantitative surveys) an opportunity to 

Table 3  Description of qualitative sample and method of selection
Key Informant Interview In depth inter-

views with health 
workers

Focus group discus-
sions with commu-
nity leaders

Focus group discus-
sions with program 
participants

Description 
of study 
sample

Approximately 15 per state for a total of 91 interviews at the 
state level. State level participants included the State Immuni-
zation Officer,
members of MoU Technical Working Groups, and implement-
ing partners such as Chigari, Solina and USAID projects.
An additional 10 interviews were conducted at the national/
international level with BMGF Nigeria staff, BMGF US based 
staff, Solina, and several representatives of international 
organizations.

7 health workers 
were interviewed 
per state for a total 
of 42 respondents

Two FGDs per state for 
a total of 12 FGDs of 
8 community leader 
participants

Two FGDs per state for 
a total of 12 FGDs of 8 
mothers/caregivers of 
children under 2 years 
of age. One with care-
givers adhering to the 
vaccination schedule 
and one with caregivers 
who have defaulted

Method of 
selection

Identified based on a listing of technical working group leader-
ship or sub-leadership

Sampled one 
provider per facility 
selected for the 
quantitative survey

RI health workers 
identified community 
leaders and volun-
teers from commu-
nity health facility 
committees

Participants were 
selected from health 
facility registers
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present their respective findings by evaluation question 
and to discuss how each data source responded to the 
study questions and contributed to the overall evaluation 
findings.

The workshop was followed by regularly scheduled 
meetings where the team came together to discuss how 
each source responded to the study questions. We com-
pared findings on similar topics and identified where dif-
ferent data sources worked to explain pathways outlined 
in the RI MoU logic model [23].

Ethical approval
The study received approval from the Population Coun-
cil Institutional Review Board (Protocol number 992). 
In Nigeria, ethical approval to conduct the study was 
obtained at national and state levels. At the national 
level, approval was granted by the National Health 
Research Ethics Committee with approval number 
NHREC/01/01/2007-17/01/2022. At the state level, eth-
ics applications were submitted, and approval obtained 
from individual State Health and Research Ethics Com-
mittee before the commencement of field activity. Bau-
chi (NREC/03/11/19B/2021/10); Borno (073/2021); 
Kaduna (MOH/ADM/744/VOL.1/1171); Kano 
(SHREC/2022/3078); Sokoto (SKHREC/016/2022) and 
Yobe (MOH/GEN/747). The relevant ethical approval 
and consent details were received and are available 
on request by the editor or editorial office. Study par-
ticipants provided informed consent by using their sig-
nature. In addition, all methods were carried out in 
accordance with relevant guidelines and regulations and 
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

Results
We present findings for each output considered in the 
RI MoU logic model specifically related to governance, 
financial management, vaccine supply chain, service 
delivery, and monitoring and evaluation and commu-
nity engagement. Next, we consider outcome measures 
including the extent to which each partner met their 
financial contribution to the RI MoU and an assessment 
of immunization coverage rates over the period of imple-
mentation. A summary of the RI MoU performance mea-
sures by state is presented in Table 4.

Governance: improved program coordination and 
management
The PHCUOR policy, enacted in June 2014 and con-
sidered a precondition for the MoU, called for states to 
consolidate planning and management around all PHC 
services and resources “under one roof,” the SPHCDA. 
The RI MoU aimed to support improved program coor-
dination and management by encouraging adoption 

and implementation of the PHCUOR and its principles 
including the establishment of one annual workplan sup-
ported by the basket fund and one coordinating mecha-
nism. The PHCUOR scorecard provides evidence of the 
state’s average performance across the nine PHCUOR 
pillars as shown in Table 4 under Governance. The nine 
pillars assessed governance and ownership, legislation, 
adoption of a minimum service package, reposition-
ing, system development, operational guidelines, human 
resources, funding sources and structure and office 
setup. All six state governments improved their overall 
performance from 2015 to 2019 with a percentage point 
increase ranging from 19 to 51%.

The RI MoU also supported the establishment of func-
tional thematic area working groups led by government 
employees with defined membership and clear terms of 
reference. The working groups addressed specific areas 
that needed strengthening, including finance, commu-
nity engagement/social mobilization, monitoring and 
evaluation/supportive supervision, logistics, and train-
ing. This structure strengthened government ownership 
of the program contributing to strong political will for RI 
funding and creating partnerships to support program 
delivery.

“Although it took time for everyone to come together and 
put it into one single workplan, but it has helped us to be 
operating as a single team. The spirit of teamwork was 
strengthened and visibility. So, even a new partner that 
comes, will have to now look at it and see where does your 
work key into this… So, [there is] integration in Yobe and 
[a] single work plan.” Government stakeholder, KI, Yobe.

However, several challenges contributed to some 
delays in implementation including competing priori-
ties between the national and state government as well as 
state government and partners.

“The challenge sometimes is the approach from the part-
ners. Sometimes what we want to do or intend to do is dif-
ferent from what the partners want us to do. although it 
is our own decision. We talked about this ownership, but 
sometimes this doesn’t exist when you look at it deeply. 
This is a challenge, really.” Government stakeholder, KI, 
Borno.

In addition, political differences and interference in 
program implementation remains a challenge.

“A politician … will just come and tell you, ‘Sir, appoint 
so person.’… If you didn’t appoint him then he will go back 
to the community and sabotage all your effort. And if you 
appoint him he may not be able to do the work you assign 
him to.” Government stakeholder, KI Sokoto.

Financial Management: improved financial accountability 
and transparency across all levels
The RI MoU instituted several processes to improve 
financial accountability and transparency across all levels 
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of the health system. These processes included (1) insti-
tuting the no-objection process for program spending 
which stipulates that the state must seek approval from 
the MoU signatories to spend funds above a specified 
threshold; (2) instituting direct disbursements of pro-
gram funds to end users through dedicated RI accounts 
and development of predefined disbursement schedules; 
(3) ensuring prompt retirement and submission, analy-
sis and validation of funds; (4) instituting a system for 
recouping unspent/unretired MoU funds; and (5) con-
ducting internal and external audits.

With the introduction of the MoU, bank accounts were 
opened at the state, LGA, and health facility level and the 
quarterly release and direct disbursement of funds was 
initiated. After the introduction of the MoU, the percent-
age of health facilities assessed which reported that funds 
were disbursed from state to health facility bank accounts 
at least quarterly ranged from 67% in Kaduna to 92% in 
Sokoto as shown in Table 4 under Financial management. 
Diagnostic reports conducted to inform the MoU design 

found that prior to the RI MoU funds disbursed were 
not regularly accounted for, and financial audits were 
not conducted on a regular basis. The MoU introduced 
financial management procedures including internal and 
external audits and aimed for all facilities to participate 
in a financial audit each year. As a result, the percentage 
of facilities assessed reported completing an audit in the 
12 months preceding the assessment ranged from 50% in 
Sokoto to 94% in Yobe.

MoU partners considered the establishment of the bas-
ket fund to pool resources an effective mechanism that 
supported program coordination by eliminating multiple 
implementation silos and reducing duplication.

“Having the funds in one basket has made it very nice… 
You have one channel of getting the resources, one channel 
again to implement all the programs…. unlike other ones 
when everybody is running his own parallel programs.” 
Government stakeholder, KI Kaduna.

Table 4  Summary of RI MoU Performance measures by State
Indicator Source (date) Bauchi Borno Kaduna Kano Sokoto Yobe
1. Governance
PHCUOR Implementation Scorecard average performance PHCUOR Scorecard (2015) 67% 38% 46% 57% 45% 66%
PHCUOR Implementation Scorecard average performance PHCUOR Scorecard (2019) 86% 60% 92% 76% 96% 97%
2. Financial management
Percentage of health facilities reporting to receive funds at 
least quarterly

Health facility assessment 
(2022)

90% 80% 67% 89% 92% 88%

Percentage of health facilities completing an audit in the last 
12 months

Health facility assessment 
(2022)

90% 60% 75% 75% 50% 94%

3. Vaccine supply chain
Proportion all antigens stocked out or below minimum < 25% 
stock at apex health facilities

Vaccine dashboard (2021) 37% 92% 38% 41% 32% 41%

4. Service delivery
Percentage of caregivers who were told what vaccines were 
given to the child

Client exit interviews 
(2022)

96% 59% 92% 90% 91% 85%

Percentage of caregivers who were told the date for the next 
vaccination

Client exit interviews 
(2022)

99% 89% 96% 94% 96% 85%

Percentage of caregivers who reported provider wrote down 
the date for next vaccination appointment

Client exit interviews 
(2022)

95% 51% 86% 59% 86% 62%

Percentage of caregivers who were told about possible reac-
tion or side effect

Client exit interviews 
(2022)

98% 69% 84% 75% 92% 56%

5. Community engagement
Percentage of caregivers who state the father is the primary 
decisionmaker related to child vaccination

Client exit interviews 
(2022)

48% 44% 25% 56% 27% 28%

6. Monitoring and evaluation
Variance between survey and administrative coverage data 
pentavalent 3

DHS 2018 vs. DHIS2 2017 67% 45% 72% 51% 92% 74%

NIC/MICS 2021 vs. DHSI2 
2020

59% 63% 38% 51% 86% 29%

7. Staff capacity
Median number of CHOs per health facility Health facility assessment 

(2022)
2.0 1.0 2.0 1.0 2.0 1.0

Median number of midwives per health facility Health facility assessment 
(2022)

0.0 1.0 1.0 1.0 1.0 1.0
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Through the introduction of the new MoU financial 
systems and processes, stakeholders also reflected on 
improved financial accountability and transparency.

“We have introduced electronic digital financial track-
ing tool to ensure financial accountability, because you 
give people money to conduct an activity, if they don’t con-
duct the activity, they need to refund it. So, the executive 
secretary has made that every activity that has not been 
reported or that has been confirmed not to be conducted, 
the money must be refunded, and we have a lot of cases 
where people are refunding the money.” –Government 
stakeholder, KI, Yobe.

However, some challenges still exist in the release of 
partners funds to support activities in the workplan due 
to conflicting fiscal years which has resulted in delays 
including quarterly disbursement from state to health 
facility bank accounts.

“Although there are clear guidelines on how this funding 
should come but sometimes there is delay in the release of 
the funds. You have a beautiful plan, and it is time bound. 
You need to do this in January, you need to do 1, 2, 3, 
activities in the first week of February and the activities 
are costed and time bound. If the funds are not available 
as at when due, the activities may not take place.” Govern-
ment stakeholder, KI Kano.

Vaccine supply Chain: availability of sufficient, potent 
vaccines at all service delivery points
The RI MoU implemented several measures aimed to 
redesign and institutionalize a Direct Vaccine Deliv-
ery system to ensure last mile delivery of vaccines. This 
included setting up stock data management systems to 
ensure visibility into stock data and procuring, installing, 
and routinely maintaining solar cold chain equipment 
(CCE) across all wards.

Prior to the MoU, there were routine stock outs and the 
diagnostic reports found that the method used to fore-
cast vaccines which was based on target population and 
coverage was underestimating potential demand because 
LGAs were running out of stock by the end of the month. 
Following introduction of the MoU, the proportion of all 
antigens below the minimum level of adequate stock or 
stocked out at the apex health facilities ranged from 32% 
in Sokoto to 41% in Kano and Yobe in 2021 as shown in 
Table 4 under Vaccine supply chain. Several service pro-
viders noted that improved stock management further 
strengthened the state’s ability to make available suffi-
cient, potent vaccines at all service delivery points.

“I told you that we used to plan for how many vaccines 
we want, right? So, if … I didn’t plan for it, I didn’t know 
how many vaccines, how many doses of vaccines do I 
need… people will come waiting for me and at the end of 
the day I will say I didn’t have the vaccine or the vaccine 
has finished…There is one key form that we use to fill; that 

one you’ll fill it based on your vaccine consumption… They 
will not … just give me [vaccines] off head [without vac-
cine use data].” - Service provider, IDI, Kano.

Adequate CCE was also procured through the MoU to 
ensure a more consistent supply of appropriately stored 
vaccines and fewer stockouts. The percentage of wards 
with functional cold chain equipment according to gov-
ernment managed vaccine dashboards increased across 
all six states. For example, in Bauchi, the percentage of 
wards with functional cold chain equipment was 96% in 
Bauchi in 2021 up from 28% in 2014–2015 at the time of 
MoU diagnostic assessments. Similarly, the percentage of 
wards with functional cold chain equipment was 93% in 
Sokoto in 2021 up from 29% in 2014–2015.

The increased availability of functional solar drives 
and other CCE strengthened the states’ ability to make 
available sufficient, potent vaccines at all service delivery 
points, as well as the use of third-party vendors for vac-
cine delivery in some states.

“In every ward, we also have cold chain equipment. It’s 
also maintained by solar so there will be no wahala (prob-
lem) … We can keep [vaccines] at the local government 
level or at the facility level… if you go to anyone, they all 
have solar for maintenance of all our vaccines.” Govern-
ment stakeholder, KI Bauchi.

Initially, a push system for direct delivery of vaccines 
was introduced to apex health facilities through a private 
distributor to improve the reliability of vaccine delivery. 
With this approach, vaccines were distributed to bigger 
PHCs with Solar direct drive (apex facilities) in the com-
munity, from which smaller facilities or those without 
CCE – which rely on apex facilities for weekly vaccine 
supplies - may “pull” their supply. This eliminated high 
costs and long travel for personnel, as well as concerns 
about dangers associated with travel to collect vaccines. 
In Borno and Kaduna states, direct vaccine delivery 
through a third-party vendor alleviated pre-MoU chal-
lenges. However, in other states such as Bauchi, the gov-
ernment realized they had the capacity and means to 
effectively deliver vaccines and did not need to rely on a 
third-party distributor which was more expensive. In the 
end, facility readiness for CCE due to inadequate refur-
bishment by government, or theft, vandalism, or destruc-
tion of installed CCE, led most states to pursue a hybrid 
push-pull system for vaccine delivery despite initial focus 
on push system to apex facilities.

“Previously, there were transportation issues around 
how we went to get the vaccines from the state’s cold chain 
officer… But presently it is easier because it is directly 
delivered by the vendors… making the routine immuniza-
tion easier for us.” Service provider, IDI, Borno.

However, insecurity, poor terrain, delays from the 
national level in vaccine delivery, and insufficient 
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resources continued to pose problems in the timely deliv-
ery of vaccines to service delivery points.

“During the rainy season, there are some areas you can-
not go. We have hard to reach areas, no matter whatever 
the strategy you apply, you cannot get to that place. So, it’s 
a serious challenge.” Government stakeholder, KI Bauchi.

Service delivery: improved equitable access to quality 
immunization services for all eligible children
The RI MoU aimed to improve the equitable access to 
quality immunization services for all eligible children by 
fully scaling up service availability across all health facili-
ties in the state; developing and updating comprehensive 
health facility reaching every ward (REW) microplans 
and session plans and funding and monitoring imple-
mentation of fixed and outreach sessions and supportive 
supervisory visits to health facilities. The investments 
contributed to high levels of planned fixed and out-
reach sessions conducted between 2017 and 2020 (data 
not shown). For example, planned supportive supervi-
sion visits that were conducted also increased in Kaduna 
from 55% in 2018 to 82% in 2020 as observed in the RI 
supportive supervision dashboard. Increases in planned 
supportive supervision visits conducted in Yobe also 
increased from 70% in 2018 to 84% in 2020.

The RI MOU also aimed to improve the quality of 
immunization services provided. Client exit interviews 
assessed the quality of provider-client interactions 
by asking if providers provided information on four 
important RI counseling points. In three states (Bauchi, 
Kaduna, and Sokoto), the percentage of clients who said 
providers shared information on the four RI counseling 
was over 85% as shown in Table 4 under service delivery. 
However, more variation was observed in Borno where 
the percentage of clients who said providers shared infor-
mation on the four RI counseling was less than 70% for 
three of the four components.

Monitoring and Evaluation: Improved availability and use 
of complete and quality administrative data for action
The RI MoU worked to institutionalize the use of DHIS2 
as the primary source of administrative data by providing 
tools to ensure timeliness and completeness of report-
ing. Additional efforts included instituting data quality 
interventions to improve the integrity of the data and 
establishing platforms for data review, feedback, and con-
tinuous monitoring.

Evidence of improvements in data quality was identi-
fied in Bauchi where the variance between survey and 
administrative immunization coverage rates declined 
from 67% in 2017 for pentavalent 3 to 59% in 2020 as 
shown in Table  4 under Monitoring and evaluation. 
Similar trends were observed in other states such as 
Kaduna where the variance declined from 72% in 2017 

for pentavalent 3 to 38% in 2020. The establishment of 
frequent data review meetings has contributed to the 
improvements in data quality as well as digitized sup-
portive supervision improved monitoring efforts.

“What worked well is that we’ve already digitalized our 
supervision because they are in the same group. Now we 
are using digital devices to do supervision, it’s faster, eas-
ier and it has the coordinates, unlike before where some-
body will sit down on his bed and fill a form that he has 
gone to supervision. Now when you send our report it will 
show the coordinates where you sent [it from]. – Govern-
ment stakeholder, KI Kano.

Despite these improvements, challenges remain with 
data reporting including falsification of monitoring data 
as described by one government stakeholder, an overbur-
dened workforce, and issues with security.

“The challenges we are facing is that health workers are 
… overstretched with a lot of activities. And they tend to 
see the data reporting as not important as the rendering of 
the services. So…in reporting, they tend to be negligent in 
some of the activities.” Government stakeholder, KI Yobe.

Community Engagement: improved community demand 
for routine immunization services
The RI MoU aimed to improve community demand for 
RI services by implementing a name-based community 
engagement strategy including identification and track-
ing of all eligible children led by a traditional system. All 
states adopted the use of line listing for newborn, as well 
as defaulter tracking to improve community use of vac-
cination services. States worked with community actors 
(Mai Unguwas) and created defined roles and plans to 
support the work. This engagement with community 
actors was seen as an important contribution to the RI 
program.

“We used to call the community stakeholders, telling 
them the importance of immunization, and we use to tell 
them the importance of their participation for these ser-
vices. So that helps us a lot. They used to go for community 
mobilization. They are having meeting within themselves 
to mobilize their people that they should come and take 
this vaccine because the vaccine is very important.” Service 
provider, IDI Bauchi.

Based on client exit interviews, mothers are not the 
primary decision maker regarding the child’s vaccina-
tion status in a number of states. For example, in Kano, 
62% of fathers are the primary decision makers regard-
ing whether the child goes for vaccinations as shown in 
Table  4 under community engagement. This challenge 
was reflected in the qualitative interviews, where a pro-
gram participant noted that women cannot access ser-
vices without the husband’s approval.
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“The woman cannot do anything about [service uptake] 
if her husband is against it.” Program participant, FGD 
Bauchi.

However, there is some evidence that religious leaders 
are engaging with both men and women to encourage the 
use of vaccination services.

“We both know we’re in the North. I mean not just even 
in the North, Nigeria as a whole, we tend to really listen 
to our religious and traditional leaders… Carrying along 
those institutions that we knew that could have some 
influence on the people was also something that went well.” 
Partner, KI Kaduna.

While community leaders played an important role, the 
lack of incentives for community volunteers and influ-
encers resulted in poor motivation to conduct activities.

“They [volunteers] are not on a pay roll. And you know 
the economic situation in…not only the state, in the coun-
try… Some are still volunteering to do the job, but some 
are saying since there is no pay, we are not continuing.” 
Government stakeholder, KI Kaduna.

This is further supported with qualitative evidence 
where spousal refusal from poor sensitization on adverse 
events following immunization, contributed to vaccine 
hesitancy and refusal.

“The children get fever when we return. When he [hus-
band] asked why and I told him that I collected an injec-
tion for them, he asked why? I should not go again; that 
on the quest of getting drugs for catarrh, I have brought 

something new [and more serious] upon him.” Non-benefi-
ciary, FGD Borno.

Improved Financing for RI
The MoU approach was developed with the goal of creat-
ing sustained financing for the RI program. We assessed 
MoU funds contributed between 2013 and 2022 by con-
tributor. Overall, BMGF and ADF paid the full amount 
of their committed funds over the course of the MoU 
period for all six states. However, each state made var-
ied progress towards their commitment of assuming 
the full program costs as shown in Table 5. Bauchi state 
paid $3.8  million of the $6.5  million U.S. Dollar (USD) 
committed from 2015 to 2018 while Kaduna state paid 
$3.5  million of the $4.6  million USD committed from 
2016 to 2021. Kano paid $7.8  million of the $12.5  mil-
lion USD committed from 2013 to 2021 while Yobe paid 
$2.8 million of the $4 million USD committed from 2016 
to 2021. Borno paid $1.8 million of the $2.6 million USD 
committed while Sokoto paid $2.6 million of the $3.8 mil-
lion USD committed both from 2016 to 2021.

Improved capacity of the SPHCDA and its staff to manage 
the RI program efficiently and independently and with 
clear accountability
The MoU aimed to improve the capacity of the SPHCDA 
and its staff to manage the RI program. Management 
capacity to implement the MoU was built through 

Table 5  Percentage of RI MoU annual funds contributed by State government, BMGF and ADF, by year
2015 2016 2017 2018 2019 2020

Bauchi State 30 50 71 76 100 100
ADF 35 25 15 12
BMGF 35 25 14 12

2016 2017 2018 2019 2020 2021
Borno State 9 18 40 53 70 70

ADF 45 41 30 11 15 15
BMGF 45 41 30 36 15 15

2016 2017 2018 2019 2020 2021
Kaduna State 30 50 70 70 70 82

ADF 35 25 15 15 15 18
BMGF 35 25 15 15 15 0

2013 2014 2015 2016 2017 2018–2021
Kano State 32 41 83 66 100 100

ADF 34 29 8 17
BMGF 34 29 8 17

2016 2017 2018 2019 2020 2021
Sokoto State 30 50 74 70 70 70

ADF 35 25 13 15 15 15
BMGF 35 25 13 15 15 15

2016 2017 2018 2019 2020 2021
Yobe State 30 42 78 78 78 69

ADF 35 22 11 11 11 15
BMGF 35 36 11 11 11 16
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trainings and learning visits to Kano. Cascade trainings 
were implemented and built capacity to deliver RI ser-
vices, manage cold chain, improve monitoring and evalu-
ation, etc. and, the Basic Guide for RI Service Providers 
was introduced and used to train staff and serve as a ref-
erence document.

The HFA found that in most states, the National Pri-
mary Health Care Development Agency (NPHCDA) 
minimum standard number of at least two community 
health officers (CHO) and five community health exten-
sion workers (CHEWs) were not available. For example, 
in Bauchi, there was a median of two CHOs at the facility 
and there were no full-time nurses or midwife assigned 
to the facility as shown in Table  4 under Staff capacity. 
Community health worker motivation was another chal-
lenge reflected through the qualitative interviews.

“The challenge is that they need some incentives, then 
some support either financially or what have you, most 
especially those volunteers. They are not having salaries; 
their work is voluntary. So sometimes, they may demand 
some assistance, and we use to take it into consideration, 
but the authority concerned cannot do it.” Service pro-
vider, IDI Bauchi.

However, efforts to improve health worker perfor-
mance through appraisals, rewards, and annual recogni-
tions was seen as a promising approach.

Outside urban areas, insufficient numbers of skilled 
health workers to meet rising demand for services, and 
dwindling state resources to hire health workers and pay 
their salaries was mentioned as a challenge.

“There [are] dwindling resources to employ. Even when 
you want to employ the satisfactory number of health 
workers into the facilities…sometimes their salaries and 
wages is something …we’ve been having these challenges of 
resources.” Government stakeholder, KI Kaduna.

Sustained increase in immunization coverage
The MoU approach was developed with the primary 
outcome of increasing immunization coverage. Figure  3 
presents the proportion of children 12–23 months who 
were fully vaccinated. Across all six states, vaccination 
coverage increased from 2011 to 2021. In some states, 
the gains were substantial. For example, in Yobe, vaccina-
tion coverage increased from 10% in 2011 to nearly 60% 
in 2021. However, in Sokoto, the change was minimal 
increasing from only 4% in 2011 to nearly 8% in 2021.

Discussion
This evaluation explains the extent to which the RI MoU 
contributed to improved program performance including 
increased immunization coverage through strengthened 
health system capacity and increased government finan-
cial commitment across six states in northern Nigeria. 

Fig. 3  Proportion of children 12–23 months who fully vaccinated by MoU State, 2011, 2016, 2021
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Our findings, organized by RI MoU logic model, con-
tribute to the growing body of literature exploring how 
global health partnerships can be used to strengthen pub-
lic health programs. Drawing from multiple data sources 
over the course of implementation, we assessed measures 
of program performance and identified benefits and chal-
lenges associated with implementation.

Several notable achievements associated with RI MoU 
investments were observed. First, we found the RI MoU 
was successful in instituting mechanisms that improved 
coordination across partners and increased government 
ownership of decisions which was consistent with previ-
ous research [24]. There was also evidence from the PHC-
UOR scorecard assessment of progress in addressing the 
PHCUOR pillars. However, state governments addressed 
specific pillars to varying degrees which may be consis-
tent with previous findings that state governments are 
more interested in executing aspects of the PHCUOR 
that are easy to achieve rather than address the more 
challenging human resource management and funding 
requirements [25, 26]. The RI MoU was also successful 
in improving financial accountability and transparency. 
Previous research has found a lack of accountability and 
widespread corruption to be a barrier to high RI program 
performance in Nigeria [27, 28]. However, evaluation 
findings found evidence that investments led to improve-
ments in accountability and transparency because of the 
introduction of electronic mechanisms for validating 
expenditures as well as establishing routine audits. The 
significant investment in upgrading the vaccine supply 
chain including the procurement of solar refrigerators 
and direct to facility deliveries of vaccine supplies has 
also contributed to a reduction in stock out rates [29]. 
However, insecurity remains a challenge in some areas 
resulting in the destruction of installed CCE in some 
wards and more effort is required to work directly with 
community leaders to protect installed CCE.

RI MoU states showed improvement in vaccination 
coverage rates from 2011. However, there was variation 
between states suggesting that challenges remain. First, 
the RI MoU community engagement efforts focused 
largely on line listing approaches to encourage uptake of 
vaccination which may not have been adequate to address 
the numerous challenges at the community level. The 
approach required strong support from community lead-
ers and the use of community volunteers who were not 
compensated for their services. Introducing non-mon-
etary incentives may be an effective option to increase 
community based participation and motivation for the 
RI program [30]. While the use of community leaders is 
important in addressing community level barriers [31], 
the approach did not focus on the individual behavioral 
barriers that may require efforts to address knowledge, 
attitudes, beliefs, social norms, and self-efficacy. Efforts 

such as SMS reminders may be one way to raise aware-
ness about vaccination services [32]. In addition, efforts 
to engage directly with fathers who were often the pri-
mary decision maker of whether a child was vaccinated 
through traditional channels such as Wanzams may also 
address barriers to vaccination coverage [33, 34].

In addition to challenges at the community level, a 
number of challenges were noted relating to service 
delivery and staff capacity. Data from the HFA found 
that the median number of health workers was below 
the recommended number at PHCs in all states. Given 
the limitations of the public sector to provide services 
due to insufficient staff as well as challenges in reaching 
insecure areas, it may be beneficial to consider a public-
private partnership model to expand service delivery [35] 
to hard-to-reach areas or consider redistributing and/
or incentivizing staff to work in hard to reach areas. In 
addition, given the frequent migration and political inse-
curity, it may be necessary to adopt new methods such 
as applying satellite derived maps to identify vulnerable 
populations that are not being reached through tradi-
tional RI microplan approaches [36–38]. Finally, training 
health providers on how to address vaccine hesitancy and 
concerns related to adverse events following immuniza-
tion may also be required [39].

Several efforts were made to improve routine monitor-
ing of the RI program including the incorporation of RI 
module in DHIS2 which provided information to inform 
planning [40–42]. However, insecurity remained a chal-
lenge in some areas compromising monitoring and sup-
portive supervision visits in some local governments, 
which has led to poor data reporting. Consequently, the 
state must explore innovative approaches to retrieve 
program data from high-risk security areas [43]. Finally, 
the RI MoU logic model provided a structure for assess-
ing the RI MoU performance, however a theory driven 
model including a clear monitoring and evaluation plan 
with indicators and targets established prior to imple-
mentation of the MoU is required in order to provide a 
more rigorous assessment of the RI MoU approach [44, 
45]. This approach would also help to provide a better 
understanding of why some states such as Yobe have been 
effective in increasing immunization coverages while 
others such as Borno and Sokoto continue to struggle.

Limitations
There are several limitations associated with this study. 
First, each state included in the evaluation initiated 
implementation at different time points and progressed 
to more comprehensive PHC MoU models at staggered 
times. In addition, while the states completed a compre-
hensive diagnostic assessment prior to implementation, 
comparable baseline measures were not collected. Next, 
due to the complexity of the approach, no single data 
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source could be used to measure the full influence of the 
approach. This coupled with the lack of a comparison 
area made it impossible to control for the effect of indi-
vidual inputs or how the MoU states performed relative 
to other states in the region who did not benefit from 
the MoU investment [20]. Third, a comprehensive moni-
toring and evaluation plan was not established prior to 
implementation with clearly defined indicators and data 
sources. As such, limited data were available following 
several years of implementation and at irregular inter-
vals. Finally, details on programs not operating under the 
purview of the RI MoU approach as well as contextual 
factors likely influenced the variable outcomes observed 
across the six states [46]. Specifically, Gavi’s national level 
investments to strengthen the health system including 
cold chain equipment investment despite focusing on 
non-MoU states may have reached to a limited extent 
MoU states. And, the Covid-19 pandemic while not 
assessed in this evaluation contributed to a lack of trans-
port and limited outreach visits [47]. Despite these chal-
lenges, the evaluation did endeavor to achieve a holistic 
understanding of the RI MoU approach by gathering per-
spectives from multiple levels (e.g. participants, service 
providers, community structures, partners, donors and 
government stakeholders).

Conclusion
Consistent with previous research on the advantages of 
partnership models, we found the RI MoUs across the 
six states to be mostly successful in strengthening health 
systems, improving accountability and coordination, and 
increasing the utilization of services and financing for RI 
which serves as an important foundation as the coun-
try transitions to sector wide approaches [14, 15]. How-
ever, evaluation findings indicate that issues pertaining 
to human resources for health, insecurity that inhibits 
supportive supervision and vaccine logistics as well as 
harmful socio-cultural norms remain a persistent chal-
lenge in the states suggest that the RI MoU approach 
would benefit from increased technical assistance and 
capacity building to address these limitations [13]. Atten-
tion to numbers, capacity, and distribution of frontline 
health providers will be an important component for 
health system strengthening moving forward. Further-
more, addressing cultural norms received minimal con-
sideration throughout the MoU design. If interventions 
to address socio-cultural norms are not incorporated into 
the program, service uptake may remain low.
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