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Abstract 

Background Immunization is regarded as one of the most cost-effective public health interventions in global health. 
However, its cost-effectiveness depends greatly on the knowledge and skills of vaccinators. With the growing com-
plexity of immunization programs, the need for a well-trained vaccination workforce cannot be overemphasized. In 
this study, we assessed the knowledge, attitudes, and practices among vaccination staff in Cameroon.

Methods Through a descriptive cross-sectional design, we used structured questionnaires and observation guides 
to collect data from vaccination staff in health facilities that were selected by a multistage sampling method. Data 
were analyzed using STATA 13 software.

Results Overall, we collected data from Expanded Program on Immunization focal staff in 265 health facilities 
across 68 health districts. Over half (53%) of the surveyed facilities were found in rural areas. Nearly two-thirds 
of health facilities had immunization focal staff with knowledge gaps for each of the four basic immunization indica-
tors assessed. In other words, only 37% of staff knew how to estimate coverages, 36% knew how to inteprete the EPI 
monitoring curve, 35% knew how to prepare vaccine orders, and 37% knew how to estimate vaccine wastage. In 
terms of practices, staff waited for more than ten children to be present before opening a 20-dose vaccine vial in 63% 
of health facilities, and more than five children to be present before opening a 10-dose vaccine vial in 80% of sur-
veyed facilities. Provision of vaccine-specific information (informing caregiver about vaccine received, explanation 
of benefits and potential side effects) during immunization sessions was suboptimal for the most part.

Conclusion This study suggests marked deficits in immunization knowledge among vaccination staff and exposes 
common attitudes and practices that could contribute to missed opportunities for vaccination and hinder vaccina-
tion coverage and equity in Cameroon. Our findings highlight the urgent need to invest in comprehensive capacity 
building of vaccination staff in Cameroon, especially now that the immunization program is becoming increasingly 
complex.
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Introduction
Immunization is regarded as one of the most cost-effec-
tive public health interventions in modern public health 
history. This intervention alone averts between 3.5 to 5 
million deaths annually [1] and has substantially con-
tributed to the observed reduction in global child mor-
tality, from 12.5 million under-five deaths in 1990 to 5.3 
million deaths in 2018 [2]. Over the past decades, great 
strides have been made globally in expanding the reach 
of immunization programs; however, the coverage of the 
third dose of the diphtheria–tetanus–pertussis, contain-
ing vaccine (DTP-3) has not gone above 86% since 2018 
[3]. Similarly, despite strides in improving the perfor-
mance of routine vaccinations, coverage in the WHO 
African region has stagnated for about a decade, with sig-
nificant inter- and intra-country disparities [4–6].

The expanded program of immunization (EPI) in 
Cameroon, which was launched in 1976, has remark-
ably contributed to increased vaccination coverage over 
the past four decades [7]. In 2010, Cameroon was one of 
the three Central African countries with an immuniza-
tion coverage rate of over 80% [8]. Despite this remark-
able progress, national immunization coverage still falls 
below set targets. In Cameroon’s 2015 to 2019 compre-
hensive multi-year plan (cMYP), the EPI envisaged rais-
ing the DTP-3 coverage from 89% in 2013 to 92% in 2019. 
Unfortunately, the EPI did not only fail to attain this goal, 
the program registered a 22 percent point decrease, with 
DTP-3 coverage plummeting from 89% in 2013 to 67% 
in 2019 [6, 9]. This drop in immunization coverage has 
left many children without life-saving vaccines. Indeed, 
according to the most recent Demographic and Health 
Survey (DHS) in Cameroon, only 52% of children aged 
12–23  months have received all essential vaccinations 
(one dose of Bacille Calmette-Guerin, BCG and measles 
vaccines and three doses of DTP and poliomyelitis vac-
cines) [10]. In addition, in 2019, Cameroon was among 
the top 10 countries contributing to 86% of the world’s 
7.3 million estimated zero-dose children [11].

Immunization coverage has been shown to be driven 
by several factors [12, 13]. Indeed, a well-functioning 
routine immunization system relies on interactions of 
several components, including robust cold chain and 
logistics management systems, sustainable financing, 
strong managerial and technical leadership, and qual-
ity service delivery [14]. In addition, a well-functioning 
vaccination system with quality vaccination services 
anchors on effectiveness as a core guiding principle, 
defined by the World Health Organization as providing 

evidence-based vaccination services based on scientific 
rigor to achieve the best possible outcomes [15]. While 
the community needs to collaborate with healthcare pro-
viders to improve coverage, the quality of vaccination 
services provided by health personnel is imperative for 
the success of vaccination programs [16]. This success 
has been shown to significantly depend on the knowl-
edge, attitudes, and skills of vaccination and managerial 
staff at healthcare facilities [17]. Indeed, the need for a 
well-trained and competent health workforce for vacci-
nation cannot be overemphasized, particularly in recent 
years where immunization programs are bent on "leav-
ing no one behind" and expanding the benefits of vacci-
nation to every individual, irrespective of who he/she is 
and where he/she lives [18]. Meeting this noble goal will 
require significant improvements in providers’ knowl-
edge, attitudes, and practices, as these could positively 
or negatively influence parental decisions to seek vac-
cination services or return for subsequent vaccinations. 
For example, Musa et  al. reported increased immuniza-
tion service utilization in settings where health workers 
displayed positive attitudes and practices [19]. However, 
such evidence is limited in sub-Saharan Africa. As a 
result, evaluating the knowledge, attitudes, and practices 
of vaccination staff may serve as a standpoint for improv-
ing the quality of immunization service delivery, which in 
turn can improve immunization coverage and equity in 
many settings.

In Cameroon, several studies have examined specific 
drivers of declining routine immunization (RI) perfor-
mance [20–24]. However, none of the work focused on 
assessing immunization knowledge among vaccination 
staff and their attitudes and practices during vaccination 
sessions. Thus, this study aimed to generate preliminary 
data on this neglected area of immunization.

Materials and methods
Study design
This descriptive cross-sectional study was based on data 
from a national baseline assessment that was imple-
mented by the EPI in collaboration with the Clinton 
Health Access Initiative (CHAI). The study aimed at 
identifying and characterizing potential factors contrib-
uting to declining immunization coverage in Cameroon.

Study setting
The study was conducted in Cameroon, a country that is 
located in the Gulf of Guinea. The country has a popula-
tion of approximately 28 million inhabitants and a total 
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surface area of 475,440  km2 [25]. The country is divided 
into ten administrative regions: Adamawa (AD), Center 
(CE), East (ES), Far-North (EN), Littoral (LT), North 
(NO), North West (NW), West (OU), South (SU) and 
South West (SW) regions [26].

Cameroon’s health sector is organized into three main 
levels (central, intermediate, and peripheral), each having 
specific competencies, administrative, health, and dia-
logue structures. The health structure lies under the lead-
ership of the Minister of Public Health. The central level 
is led by various directorates under the leadership of the 
Minister of Public Health and focuses mainly on develop-
ing policies, strategies, and coordination. The intermedi-
ate level is led by the 10 Regional Delegates and provides 
technical support to the 189 health districts nationwide. 
District Medical Officers manage the health districts at 
the third level, the operation or implementation level for 
primary health care in Cameroon. Preventive services, 
including, immunization activities, are incorporated into 
all health system levels [27].

Sampling
A multistage sampling technique was used to select 
health facilities. Before sampling, the total number of 
districts was allocated proportionately to the total num-
ber of districts per region in the ten regions. Then, the 
number of urban and rural districts was assigned within 
each region based on the region-specific breakdown and 
health facilities were allocated across regions in propor-
tion to the national distribution.

The districts were then randomly selected within the 
specified region’s urban or rural strata in the first stage. 
Health facilities were randomly selected within the iden-
tified rural/urban districts in the second stage. This selec-
tion was made while ensuring that the same number of 
facilities was selected within each district.

Study procedures
Administrative approval
Administrative approval was obtained from the minis-
try of public health before data collection. Additionally, 
written approvals were also obtained from all regional 
delegations of public health, who in turn issued adminis-
trative letters to district heads requesting full support for 
the data collection process.

Training
Training was carried out in all regions to provide regional 
supervisors and data collectors with the necessary knowl-
edge and skills to undertake the baseline assessment. The 
training consisted of theoretical presentations and prac-
tical sessions on data collection, entry, and transmission 
processes. During practical sessions, assessors were split 

into groups and accompanied by the assessment manage-
ment team to health facilities, where they were closely 
observed as they completed questionnaires and observa-
tion guides.

Data collection
Data collection was conducted by trained assessors 
selected from regional and district staff. The assessment 
management team and regional EPI teams developed 
data collection plans for target districts and health facili-
ties. To prevent unproductive visits during data collec-
tion (e.g., visiting a health facility when there was no 
vaccination session), assessors contacted the health facil-
ities via phone to remind them of planned visits. Upon 
arrival in the facilities, the purpose of the assessment 
was explained to the facility head or their representative. 
Then the assessor first obtained informed written con-
sent before proceeding to interview the health provider 
in charge of immunization service delivery in each facility 
and observed an ongoing fixed post-vaccination session.

Study tools
The tools used for this study were:

• A health facility questionnaire designed to assess the 
knowledge, attitudes and practices of immunization 
staff and their knowledge of key immunization indi-
cators.

• Vaccination Services Observation Guide, which 
included several prompts to assess the attitudes and 
practices of vaccinators during immunization ses-
sions.

These study tools were developed in English and 
French and pre-tested in four facilities in Yaounde prior 
to study initiation.

Data management and analysis
Before data entry, a comprehensive database was built, 
pre-tested, and validated by an expert data manager. Each 
assessor entered data from the filled questionnaires and 
observation forms into the database and transmitted the 
files to a secure server within three days of data collec-
tion. Data were exported and cleaned in Microsoft Excel 
2016 and analyzed with STATA 13 software (StataCorp. 
2013. Stata Statistical Software: Release 13. College Sta-
tion, TX: StataCorp LP). Frequencies and proportions 
were used to summarize variables of interest, and the 
unit of analysis was the health facility. Districts and facili-
ties were sampled proportional to national distributions, 
and no post-stratification weights were applied.
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Operational definition of variables
Immunization staff knowledge: This was defined as the 
knowledge of the health provider in charge of immuniza-
tion service delivery (EPI focal point) on four key immu-
nization indicators (vaccination coverage estimation, 
Interpretation of the EPI curve, preparation of a vaccine 
order, and estimation of vaccine wastage). Knowledge on 
each of these indicators was assessed separately, as either 
correct or incorrect based on EPI recommendations.

Immunization staff attitudes and practices: This was 
based on assessors’ observation during fixed post-immu-
nization sessions and the responses from the EPI focal 
point’s interview.

Immunization staff: Included all health staff working 
in the immunization unit. Only the head of the immuni-
zation unit (or their representative) was interviewed for 
knowledge assessment.

Results
General characteristics of health facilities
A total of 265 health facilities in 68 health districts were 
assessed nationwide during the study period. Over half 
(53%) of the facilities were in rural areas. Of all the facili-
ties surveyed, the Center (21%), Littoral (13%), and North 
West (13%) regions were most represented, as shown in 
Table 1.

The majority (84%) of the health facilities had two or 
more staff assigned to the immunization service unit, 
though with notable regional disparities. Notably, in the 
South region, 31% of health facilities had only one health 
provider assigned to vaccination services. Over two-
thirds (93%) of the facilities had no trained immunization 

staff, with facilities in the South (85%) and East (100%) 
having very high proportions of untrained staff.

Vaccine‑provider knowledge on key immunization 
indicators
Figure  1 provides level of awareness of selected immu-
nization indicators. Overall, only 37% of health facilities 
had immunization staff who knew how to estimate vac-
cination coverage. In most regions, less than a third of 
health facilities had staff knowledgeable on vaccination 
coverage estimation. It is worth noting that in the South 
region, no surveyed facility had staff who had knowledge 
on estimating vaccination coverage. Figure 1 also shows 
that at national level, only 36% of health facilities had 
staff who could interpret the EPI monitoring curve, with 
the West (58%) and Adamawa (56%) regions having the 
highest proportion of such staff. It was also noted that 
only 35% and 37% of health facilities had staff knowledge-
able on preparing a vaccination order and estimating vac-
cine wastage, respectively (Fig. 1).

Healthcare workers attitudes and practices
Table 2 provides a battery of attitudes and practices of 
immunization staff that were observed by study staff 
during immunization sessions in the 265 surveyed 
facilities. In terms of vaccine handling and utilization, 
HCWs in 46% of facilities waited for 10 to 15 children 
to be present for vaccination sessions before a 20-dose 
BCG vial was opened, while in 17% of facilities, staff 
waited for more than 15 children to be present. Simi-
larly, in 68% of health facilities, HCWs waited for five 
to nine children to be present before opening a 10-dose 
pentavalent or measles vaccine vial, while 21% of 

Table 1 General characteristics of surveyed health facilities

NAT National, AD Adamawa, CE Center, ES East, EN Extreme North, LT Littoral, NO North, NW North West, SU South, SW South West, OU West, HCW health care worker, 
HF health facility, VC vaccination coverage

Regions AD CE ES EN LT NO NW SU SW OU NAT

Distribution of health facilities

 Rural (N) 8 22 14 10 12 8 26 19 8 13 140

 Urban (N) 3 34 7 6 22 8 9 13 6 17 125

 Total (N) 11 56 21 16 34 16 35 32 14 30 265

% of HCW working in immunization per health facility

 Less than 2 11 9 23 4 16 0 24 31 33 7 16

 2–5 67 86 65 91 77 83 61 54 55 90 74

 More than 5 22 5 12 5 7 17 15 15 12 3 10

% of trained HCW per health facility

 None 78 66 100 68 59 84 49 93 76 61 67

 1–2 22 30 0 23 26 17 32 8 12 23 22

 3–5 0 2 0 9 13 0 15 0 6 13 7

 More than 5 0 2 0 0 13 0 5 0 6 3 4
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facilities waited for at least nine children before open-
ing a 10-dose vial. In all facilities in the Far North and 
North regions, HCW did not open a vial if less than 5 
children were present for vaccination.

Practices regarding handling of multi-dose vials were 
concerning. Overall, HCW in 18% of the surveyed facil-
ities noted the date that a WHO-MDVP was opened—
an observation that was consistent across all 10 regions 
(Table  2). Another harmful practice was placing vials 
on icepacks. Indeed, in 44% of surveyed facilities, 
HCWs placed vials on ice packs during immunization 
sessions, and this practice was particularly prominent 
in the North (65%), Center (55%), Far North (54%) and 
East (53%) regions.

Table 2 also illustrates some key parameters that were 
checked by HCW before vaccine administration. As 
illustrated, HCW in 94% of surveyed facilities verified 
the ages of children before administering a vaccine—
a finding that was consistent across the 10 regions. 
Similarly, HCWs in nearly 90% of facilities verified the 
vaccines that the child had previously received before 
administering the next one. Despite these positive prac-
tices, HCW in 49% of health facilities, did not inform 
caregivers about the vaccine their child was receiving. 
Similarly, HCW in 51% of surveyed health facilities 
did not educate caregivers about the benefits of vacci-
nation. Similarly, HCWs did not inform the caregivers 
about normal and potential side effects of vaccination 
in 68% and 69% of surveyed facilities, respectively. Last, 
but not least, HCWs in 14% of facilities did not request 
caregivers to return for follow-up vaccinations.

Discussion
This study, which was nested in a national baseline 
assessment of Cameroon’s immunization system, aimed 
at examining the immunization knowledge of vaccination 
staff in Cameroon as well as their attitudes and practices 
during vaccination sessions. We found that the knowl-
edge of immunization staff on vaccination in practice was 
limited, with remarkable regional disparities. In assessing 
staff attitudes and practices during vaccination sessions, 
we noted significant gaps in health worker-to-caregiver 
communication and the utilization and handling of 
multi-dose vaccines. To the best of our knowledge, this is 
the first study evaluating immunization staff’s knowledge, 
attitudes, and practices on a national scale in Cameroon.

We found that for the four basic immunization indica-
tors assessed (vaccination coverage estimation, EPI mon-
itoring chart interpretation, vaccine order preparation, 
and vaccine wastage estimation), nearly two-thirds of 
health facilities had focal immunization staff with subop-
timal knowledge. This observation corroborates the find-
ings of a study carried out in one district in Cameroon, 
which noted limited vaccination knowledge of health 
personnel using a different set of immunization indica-
tors [16]. Another study in Nigeria reported that only 
55% of vaccinators in 54 surveyed facilities were familiar 
with WHO-MDVP for minimizing vaccine wastage [28]. 
A poor knowledge base could limit immunization staff’s 
ability to plan and deliver quality vaccination services, 
thus hindering improvement in vaccination coverage. 
One of the factors that could be at the root of this knowl-
edge deficit in our study is the limited capacity building 
of staff working in vaccination services, as up to 67% of 

Fig. 1 Regional distribution of vaccine-provider knowledge on key immunization indicators. NAT National, AD Adamawa, CE Center, ES East, EN 
Extreme North, LT Littoral, NO North, NW North West, SU South, SW South West, OU West, HCW health care worker, HF health facility, VC vaccination 
coverage
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the surveyed facilities had no staff trained on immuniza-
tion. This issue highlights the need for regular capacity 
building of the vaccination workforce as immunization 
programs become more complex with the increasing 
number of vaccines and recommendations [14]. Train-
ing programs have been shown, in different settings, to 
increase the knowledge of primary care health workers 

involved in vaccination and improve vaccination cover-
age [29, 30].

As pertains to the utilization of multi-dose vaccines, 
vaccine providers waited for more than 10 children to 
be present before opening 20-dose vaccine vials in over 
three-quarters (75%) of health facilities, and more than 
5 children to be present before opening 10-dose vaccine 
vials in a great majority (91%) of surveyed facilities. This 

Table 2 Attitudes and practices of immunization staff during service delivery (%)

HCW Healthcare worker, NAT National, AD Adamawa, CE Center, ES East, EN Extreme North, LT Littoral, NO North, NW North West, SU South, SW South West, OU West, 
HCW health care worker, HF health facility, VC vaccination coverage

Regions AD CE ES EN LT NO NW SU SW WE NAT

HCW opens a 20-dose vial when the following number of children are present:

 < 10 children 33 21 6 23 35 25 36 23 39 28 28

 10–15 children 67 55 46 36 58 33 37 62 21 55 46

 > 15 children 0 23 48 41 6 42 27 15 40 17 26

HCW opens a 10-dose vial when the following number of children are present:

 < 5 children 22 9 6 0 9 0 24 16 6 13 11

 5–9 children 67 62 46 72 87 83 54 85 73 81 68

 > 9 children 11 29 48 28 3 16 22 0 21 6 21

HCW checks the child’s age before vaccination:

 Yes 89 95 100 83 88 88 100 92 100 97 94

 No 11 6 0 17 12 12 0 8 0 3 6

HCW places vaccines on icepacks during the session:

 Yes 11 55 53 54 47 65 35 31 23 35 44

 No 89 45 47 46 53 35 65 69 77 65 56

HCW writes the date that the multi-dose vial was opened:

 Yes 11 30 13 8 12 12 32 8 14 16 18

 No 89 70 87 92 88 88 68 92 86 84 82

HCW checks the vaccines that the child received previously:

 Yes 89 88 93 83 91 71 100 92 95 84 89

 No 11 12 7 17 9 29 0 8 5 16 11

HCW informs the parent/caregiver what vaccine the child is receiving:

 Yes 67 52 40 33 50 24 62 31 59 68 51

 No 33 48 60 67 50 76 38 69 41 32 49

HCW informs the parent/caregiver of the benefits the vaccine:

 Yes 56 53 13 29 38 35 62 46 59 68 49

 No 44 47 87 71 62 65 38 54 41 32 51

HCW informs the parent/caregiver of the normal side effects associated with the vaccine:

 Yes 22 45 13 33 44 12 21 15 27 39 32

 No 78 55 87 67 56 88 79 85 73 61 68

HCW informs the parent/caregiver of other side effects associated with the vaccine?

 Yes 22 36 20 25 38 6 24 23 32 48 31

 No 78 64 80 75 62 94 76 77 68 52 69

HCW encourages parents/caregivers to return for follow-up vaccination:

 Yes 78 89 93 79 91 76 82 92 86 87 86

 No 22 11 7 21 11 24 18 0 14 13 14

HCW is polite to caregivers (e.g., smiling and not yelling)?

 Yes 89 95 93 79 91 88 94 92 95 97 92

 No 11 5 7 21 9 12 6 8 5 3 8
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practice is comparable to findings from a study in Nige-
ria which found that, on average, vaccinators waited for 
a minimum of six children to be present before opening 
a 10-dose measles-containing vaccine (MCV) [28]. Simi-
larly, in a multi-country qualitative study, some health-
care workers in Senegal and Zambia reported sending 
unvaccinated children back home because not enough 
children were present to necessitate the opening of a 
new 10-dose vial [31]. These attitudes and practices with 
multi-dose vaccines could lead to increased caregiver 
waiting time, influencing their decisions for future vac-
cinations, and contribute to missed opportunities for 
vaccination (MOV) either directly or indirectly, which 
in turn may impact vaccination coverage [32]. Mind-
ful that the objective usually driving these practices is to 
minimize vaccine wastage and prevent stockouts, these 
findings underscore the need to put policies and strat-
egies in place to ensure reducing MOV is prioritized 
over wastage concerns [30]. As a result, many countries 
are considering switching to products with smaller dose 
vials; however, such a switch could overwhelm the cold 
chain and supply chain capacity of the vaccination sys-
tem and significantly increase the cost of vaccination per 
child [33]. This finding was even more surprising for vac-
cine products that meet the four critical criteria for the 
WHO Multi-Dose Vial Policy that allows for the storage 
of open vials for up to 28 days [34]. However, this could 
be accounted for by high staff attrition, particularly in 
private facilities in urban areas—further highlighting the 
importance of putting in place a system for continuous 
learning, including onboarding, e-learning, coaching, and 
supportive supervision.

Another remarkable finding was that vaccine providers 
placed vials on ice packs during vaccination sessions in 
nearly half (44%) of health facilities. This practice could 
compromise the potency of freeze-sensitive vaccines. 
Exposure of vaccines to negative temperature is pervasive 
in Cameroon, not only limited to immunization sessions 
but across the entire supply chain, from central vaccine 
stores to outreaches [23]. Again, this is a capacity issue 
that should be corrected with training to improve their 
vaccine handling knowledge and practices.

We also found that providing vaccine-specific infor-
mation (informing caregiver about vaccine received, 
explanation of benefits and potential side effects) dur-
ing immunization sessions was suboptimal for the most 
part. Our findings are discordant with that of Al-Salihi 
et  al. in Iraq, who reported that up to 96% of primary 
healthcare staff informed caregivers about potential 
side effects during vaccination sessions [35]. This differ-
ence could be because up to 87% of immunization staff 
received at least one formal training course on vacci-
nation, unlike in our study, where over two-thirds of 

surveyed facilities (67%) had no staff trained on immu-
nization. A vast majority of caregivers consider health 
workers as their primary source of immunization 
information, and their recommendations are known 
to influence parental decisions [14, 36, 37]. Vaccina-
tion sessions offer a unique opportunity to interact with 
health workers and gain basic vaccine-specific infor-
mation. However, immunization staff commonly need 
more training on interpersonal skills and their contri-
bution to improving vaccination uptake [14].

While our study has revealed significant gaps in the 
knowledge, attitudes and practices of immunization staff 
in Cameroon, certain limitations must be considered 
while interpreting our results. First, the data collected 
from observation sessions may have been subject to some 
bias because EPI personnel were aware of being observed 
and may have performed differently from a regular unob-
served day. Secondly, the knowledge indicators assessed 
were not comprehensive as this was done in the con-
text of a larger assessment, narrowing the extent of the 
knowledge assessment. Last, but not least, given that the 
unit of analysis was the health facility, individual provider 
level variations present at facility level could have been 
missed. However, the nationwide coverage of our study 
increases the generalizability of our study findings and 
highlights specific regional deficits in vaccination work-
force knowledge, attitudes and practices.

Conclusion
This study highlights marked deficiencies in immuniza-
tion staff training and knowledge of basic EPI indicators. 
It also exposes several gaps in knowledge, attitudes and 
practices in vaccine handling, utilization, and caregiver 
information sharing that could contribute to MOV, 
which may impact vaccination coverage and equity in 
Cameroon. This challenge prompts a great need to invest 
in systematic, comprehensive capacity building of immu-
nization staff in Cameroon while strengthening support-
ive supervision and formulation of policies and strategies 
to minimize vaccine wastage without creating MOV.
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