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Abstract 

Background: Monitoring and Evaluation (M&E) is essential in ensuring population’s access to immunization. Surveys 
are part of this M&E approach but its timing limits the use of its results to improve the coverage of the evaluated cam‑
paign. An oral cholera vaccination campaign was organized in a health district of the Far North region of Cameroon 
and involved an innovative M&E approach. The aim of this project was to assess the feasibility and effect of using 
recommendations of a community‑based immunization and communication coverage survey conducted after the 
first round of an OCV campaign on the coverage of the second‑round of the campaign.

Methods: Two community‑based surveys were included in the M&E plan and conducted at the end of each of the 
campaign rounds. Data were collected by trained and closely supervised surveyors and reported using smartphones. 
Key results of the first‑round survey were disseminated to campaign implementing team prior to the second round. 
The two rounds of the pre‑emptive campaign were organized by the Cameroon Ministry of Public Health and part‑
ners with a two‑week interval in the Mogode Health District of the Far North region of Cameroon in May and June 
2017.

Results: Of 120 targeted clusters, 119 (99.1%) and 117 (97.5%) were reached for the first and second rounds respec‑
tively. Among the Mogode population eligible for vaccination, the immunization coverage based on evidence (card 
or finger mark) were estimated at 81.0% in the first round and increased to 88.8% in the second round  (X2=69.0 and 
p <0.00). For the second round, we estimated 80.1% and 4.3% of persons who were administered 2 doses and 1 dose 
of OCV with evidence respectively, and 3.8% of persons who have not been vaccinated. The distribution of campaign 
communication coverage per health area was shared with the campaign coordination team for better planning of the 
second round campaign activities.

Conclusions: It is feasible to plan and implement coverage survey after first round OCV campaign and use its results 
for the better planning of the second round. For the present study, this is associated to the improvement of OCV cov‑
erage in the second‑round vaccination. If this is persistent in other contexts, it may apply to improve coverage of any 
health campaign that is organized in more than one round.
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Background
Cholera is still a major public health problem world-
wide with 1.3 million to 4.0 million cases and 21 000 to 
143 000 deaths yearly [1]. The greatest burden of the dis-
ease is borne by resource-limited countries recording the 
highest attack rate as well as case fatality at yearly basis 
[1]. Cameroon is among the frequently affected coun-
tries with sporadic outbreaks associated with high attack 
and case-fatality rates [2]. During the ten previous years, 
Cameroon has recorded several cholera outbreaks in 
which the outbreak of 2009-2012 was the most serious in 
terms of the number of regions/districts affected, num-
ber of cases reported and high case fatality rate [2, 3]. 
As recommended by the Global Task Force for Cholera 
Control and WHO, Oral Cholera Vaccination campaign 
is one of the main strategies to reduce the burden of the 
disease [4]. As recommended from the National chol-
era Contingency plan, a need assessment conducted by 
actors involved in cholera control in Cameroon in 2015 
identified Mogode health district as most vulnerable for 
cholera and top to be prioritized for cholera vaccination 
campaigns.

Leading organizations working for cholera control have 
provided recommendations on how to use the vaccine [5, 
6]. It comes out from these recommendations that OCV 
campaign is needed to respond or prevent outbreaks and 
that two doses are needed to induce expected immuniza-
tion. During vaccination campaigns, many studies have 
reported high coverage in the first round and low cover-
age in the second round, with a gap in some settings of 
up to 25% [7–10]. From published data, there is no evi-
dence documenting interventions that have significantly 
improve the dropout rate between the first and second 
rounds [11–13]. The performances in terms of coverage 
of vaccination campaigns planned in more than one-
round may be limited by a dropout rate from the first 
round to the next, but it also offers the opportunity to 
correct the shortcomings of the first round of immuniza-
tion in subsequent rounds. The challenge is to carry out 
corrective activities within time separating the vaccina-
tion rounds. OCV immunization campaigns are organ-
ized in two rounds in two-week interval as recommended 
by the manufacturers.

Monitoring and Evaluation (M&E) is recommended 
to be part of OCV campaign the same way it is for all 
other campaigns in order to ensure the appropriate 
implementation of planned activities [14]. This activity 
helps to track and report information about a project or 

program’s activities with the aim of improving its out-
come and impact [15]. From current practices in Cam-
eroon, M&E is part of most immunization campaigns 
but is mostly limited to in-process and end-process 
monitoring and results are shared after the campaign; 
thus, cannot be used to improve the evaluated campaign. 
Such limitations have been documented in similar health 
interventions [13, 16, 17]. Since the success of a cam-
paign is determined by the quality of planning, prepara-
tion, implementation and evaluation; current M&E must 
be integrated in all of these campaign phases to generate 
timely information for identification of weaknesses asso-
ciated with each of these steps.

Part of the resources allocated to M&E are devoted to 
end-campaign survey but the results and recommenda-
tions of these surveys are shared much later and cannot 
be used to improve the coverage of the said campaign. 
OCV campaign as many other campaigns are organized 
in two rounds and fails to include survey as M&E activi-
ties to identify weaknesses regarding the coverage and 
quality of campaign interventions from the first round 
so as to improve the second round [18, 19]. Whereas the 
mapping of areas and populations not reached by the first 
round can guide the adjustment of communication and 
vaccination strategies for the second round.

An OCV immunization campaign was organized in 
Mogode health district during May-June 2017 by the 
Cameroon Ministry of Public Health and partners. This 
campaign targeted 126,619 people, one year and above 
(excluding pregnant women) with vaccine administered 
in two rounds using door-to-door as main strategy. M.A. 
SANTE (Meilleur Accès aux soins de Santé) a Cameroon-
based NGO, was in charge of M&E, and adapted a new 
approach which was inclusive of all the other traditional 
activities but extended to a first round post campaign 
survey. The survey and campaign M&E results were 
shared to the campaign team to plan the second round 
organized two weeks after the first round and implement 
corrective decisions. The M&E activity was part of the 
Cameroon Ministry of Health OCV campaign applica-
tion that was approved by OCV working group of the 
Global Task Force on Cholera Control. This project was 
conducted with the objectives to determine whether (1) 
the presentation of recommendations of a community-
based immunization and communication coverage sur-
vey conducted after the first round to partners involved in 
the two-round OCV campaign can contribute to improv-
ing the coverage of the second-round campaign and thus, 
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the whole campaign? And whether (2) the organization 
of training for actors involved, before the campaign, the 
on-site monitoring of data collection, online data trans-
mission, rapid data processing and analysis is feasible 
within two weeks and can allow the dissemination of 
results of a survey conducted at the end of the first-round 
campaign before the second round planned two weeks 
after the first?

Methods
Design
At the end of the first vaccination round, a five-day com-
munity-based survey was conducted at household level 
to estimate the vaccination and communication coverage, 
and reasons for non-vaccination among targeted popu-
lation. Data were collected using Open Data Kit (ODK) 
forms in Smartphone, by eight teams of three survey-
ors, reviewed, validated and submitted online daily by 
the supervisor of each team. The feasibility of the pro-
posed innovation was assessed by determining whether 
the sequence and timing of activities contributing to the 
implementation of the post-first round survey allowed 
the recommendations of this survey to benefit the second 
round of vaccination. This benefit was assessed by com-
paring the immunization coverage estimated by the sur-
vey conducted after each round of the OCV campaign.

Setting
Mogode health district (MHD) is one of the 30 health 
districts of the Far North region of Cameroon, composed 
of eight [8] health areas and 14 healthcare facilities. It is 
a rural and impoverished health district that lacks basic 
services like access to water, road, and electricity. Water 
is not supplied by the national water distribution com-
pany and the population relies on wells and bore-holes 
for water supply. The geographical characteristics do 
not permit the population to construct wells as a water 
source like it is in many Cameroonian localities. It shares 
boundaries with the Adamawa state of Nigeria and 3 
health districts in Cameroon including Hina, Mokolo, 
and Bourrha. It is a point of very high population 
exchange between Nigeria and Cameroon with many ref-
ugees fleeing from Boko Haram insurgency and crossing 
to go to the Menawao refugee camp. Its health facilities 
receive patients from both Cameroon and Nigeria. The 
2014 cholera outbreak started in Mogode and an investi-
gation found that the first case came from Nigeria to seek 
care in the Mogode district hospital. Figure 1 shows the 
map of Mogode and neighboring districts.

Figure 1 shows Location of the Mogode health district 
in the map of Cameroon (A) and health areas in the Mog-
ode health district (B).

Tools development
Two data collection tools were developed, one to 
assess the immunization coverage and reasons for 
non-vaccination among targeted population and the 
other to assess the communication coverage among 
heads of households. The two questionnaires were 
adapted from existing guide [20]. The key variables 
of the first questionnaire included age, gender, vac-
cination status, date of vaccination, evidence of the 
vaccination (booklet and finger-paint) and reasons 
of non-vaccination. The key variables of the sec-
ond questionnaire included the age, gender, vacci-
nation awareness and awareness channels for head 
of households. Pre-tested and validated data forms 
were adapted and deployed using Open Data Kit 
(ODK) in smartphones. Standard data collection 
procedures were developed for surveyors as well as 
guidelines for questionnaire validation used by field 
supervisors.

Sample size
For each survey round
To estimate the required sample size for the surveys, 
we assume a vaccination coverage of 50% because 
of lack of previous information since it will give the 
minimum sample size [21]; a non-response rate of 
20% since we were dealing with a list of households 
recently used for mosquito net distribution as our 
sampling frame, we expected that some selected 
households might not be found or have been trans-
ferred or refuse to participate; a precision of 7%, 
design effect of 2 and 95% confidence interval. Based 
on these, the minimum sample size for the sur-
vey was 490 persons. However, we planned to ana-
lyze data in different population subgroups. These 
included male and female (10 years and above), and 
children (aged 1-9 years).To make sure that we have 
enough number of participants for each of the popu-
lation subgroups, we multiplied the minimum sample 
size by 3, giving a total of 1470 persons. For feasi-
bility reasons, we decided to select a total of 120 
clusters which means approximately 13 households 
per cluster.

For the comparison of vaccination coverage between the first 
and second round surveys
There is need to enroll 2560 participants per sur-
vey to compare documented vaccination coverage 
between the first and second round surveys assuming 
identical size in the two surveys, type 1 error α = 5%, 
power=90%, a 50% coverage in the two surveys and a 
precision between 5% and 10%, and a non-response 
rate at 20% [22].
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Participant’s selection
Household
Prior to the campaign, there was an insecticide impreg-
nated mosquito net distribution campaign in December 
2016 and all households in the district were enumerated 
in a database. This list was obtained from the district 
head and used as our sampling frame. In the list, neigh-
boring quarters and households followed each other. 
In this way, the selected households in each cluster 
were neighbors. Clusters of 13 households each were 
formed from the sampling frame using the household 
unique identifiers in which a total of 1680 clusters were 
formed. Therefore, 120 clusters were selected using sys-
tematic sampling with a sampling interval of 14. The 
number of clusters assigned per health area was pro-
portional to the total population of each health area. It 
is worth noting that cluster selection during each round 
was completely independent. In each selected cluster, 
all the households were included in the assessment.

Participants
For the purposes of assessing vaccination coverage, all 
individuals living in the selected households aged above 
1 year and not pregnant (counter indications to vaccina-
tion) were included in the assessment. However, only the 
head of household or his representative was interviewed 
on the communication coverage. Households who 
refused to participate were excluded.

Data collection
Data collection was done by 8 trained teams each com-
posed of three surveyors and one supervisor. In each 
cluster, households were identified with the help of local 
residents and using the household’s unique identifier 
together with the information of the head of household. 
The questionnaire on immunization coverage was admin-
istered individually to each eligible person but could be 
responded by the guardian or any adult at home for chil-
dren and elderly people (Additional file 1). Complemen-
tary data were collected by reviewing the OCV card if it 

Fig. 1 Mogode OCV: Map of Cameroon in Africa showing study sites in Mogode Health District in the Far North region (The map was produced 
using the software Qgis 2.18; the figure is owned by authors)
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existed and by checking the left index finger of the par-
ticipant for vaccination mark. For children whose exact 
ages could not be given, this was verified from any official 
document or tracked using key events (local calendar) 
surrounding his/her birth period. On the other hand, one 
questionnaire on communication coverage was adminis-
tered to the head of household or his representative.

All data collection was done in Open Data Kits (ODK) 
collect installed in smartphones and transmitted to the 
central server using internet after cross-checking in the 
field by the supervisors.

A household was considered closed when declared by 
an immediate neighbor or absent after three consecutive 
visits within the data collection period. Closed or non-
consenting households were not replaced. If the inhab-
itants were temporarily absent, the survey team had to 
visit up to three times on three different days during the 
survey week for the household to be considered closed. 
Similarly, adults who were not available for the survey 
after three visits to the household on three different days 
were considered absent.

Surveyors were recruited from the community of Mog-
ode where the campaign was implemented as they had to 
be able to read and write in English or French and speak 
in local language. The phones were android and dedicated 
solely to the survey. The survey teams were provided with 
power banks to anticipate battery drain during the survey 
and backup phones to replace broken ones. These phones 
were collected at the end of the day and returned each 
morning at the beginning of the survey.

Data management
Data quality control was done at two levels. The first 
level was done in the field by the supervisors before 
transmitting data to the central server and the second 
level was controlled by the data manager monitoring 
the data in server. From the central server, the database 
was downloaded and cleaned on daily basis. Coherence, 
consistency and completeness verification was done by 
interacting with each field team. At the end of each sur-
vey, pre-validated key variables were rapidly analyzed by 
the team in charge and used to prepare the presentation 
to be shared with the campaign coordination team.

Data analysis
Data analysis included analyzing survey data per and 
between campaign rounds. Since our sampling approach 
was based on clusters, we performed weighted analysis 
to account for inter-cluster heterogeneity. For each sur-
vey, we estimated the survey coverage and the response 
rate per health area, and sub group with 95% confidence 
interval. Communication coverage was estimated dur-
ing the first survey only. Regarding communication, we 

estimated the proportion of households aware of cam-
paign interventions and its distribution per health area. 
For vaccination coverage, we estimated per health area, 
sub group and overall, the proportion of participants 
vaccinated with evidence (vaccination card for the two 
rounds and finger paint for the second round only), the 
proportion of participants vaccinated based on recall, 
reasons for non-vaccination and zero-dose with 95% con-
fidence interval. For the second-round survey, we esti-
mated the proportion of persons who received two doses 
and one-dose as well. We equally compared between the 
two surveys the proportions of participants who received 
one vaccination dose with evidence and based on recall 
using the Pearson Chi-square test with p-value < 0.05 
considered as significant using Epi info 7.2.2.6 software.

Innovative intervention
We innovated by conducting a survey at the end of the 
first round, timely analyzing the collected data and shar-
ing its results with involved partners to induce correc-
tive actions, to improve observed weaknesses during the 
second round planned 14 days later. A second survey was 
conducted at the end of the second round to compare 
coverages of the first and the second rounds and to esti-
mate the benefit between rounds. Expected challenges 
included the limited time to collect, transmit, clean, 
analyze data, sharing its result and implementing its 
recommendations in 14 days. We addressed these chal-
lenges by (i) designing a rigorous timeline for develop-
ing and pre-testing data collection instruments; training 
of supervisors, monitors and surveyors, data collection, 
cleaning, analyzing, results dissemination, discussion 
and prioritization of recommendations. The training 
of supervisors was done before the data collection pro-
cess. (ii) assigning a data collection monitor for each 
field team, (iii) a supervisor to supervise field activities 
on daily basis, (iv) conducting a day-to-day data clean-
ing of the database per variable, participant and cluster, 
(v) the date for results dissemination was scheduled with 
the involved partners and they were prepared to imple-
ment the resulting recommendations. The first-round 
campaign was implemented from the 25th to 31st May 
2017. The post campaign survey was conducted from 
the 1st to 5th June 2017. Data cleaning was performed 
from the 1st to 6th of June, analyzed and results shared 
3 days later in a workshop (on June 9th 2017) giving the 
time to implement recommendations before the second-
round campaign that took place from June 15th to 21st, 
2017. The workshop was organised and implemented in 
the region where the campaign was implemented with 
the participation of head of health areas, district medical 
teams and supervisors, international partners, regional 
and ministerial supervisors of the campaign. During this 
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workshop, administrative (from campaign teams) results 
were presented followed by the results of the survey. This 
included the background, objectives, methods, results 
and recommendations. Each recommendation was dis-
cussed regarding its relevance, feasibility of its implemen-
tation in terms of timing and resources and on who has 
to implement it. From this discussion, the list of recom-
mendations to be implemented before the and during the 
second-round campaign was done and responsibilities 
for implementation defined. The timeline of the imple-
mentation of activities is presented in Fig. 2.

Ethical considerations
All heads of households were informed of the survey 
and their oral consent was obtained before interviewing 
household members. Adults (21 years and above) were all 
informed and their written consent was obtained. Assent 
from children (12-20 years) was obtained and parental 
written consent was required for children aged less than 
12. The privacy of participants was protected by cod-
ing personnal data. All the data collected were saved in 

an online database protected by a password. The ethical 
approval was obtained from the Cameroon National Eth-
ics Committee for Human Health Research.

Results
Characteristics of participants of surveys conducted 
at the end of the first and second rounds
Out of the 120 clusters expected, 119 (99.1%) and 117 
(97.5%) were reached in the first and second rounds 
respectively. The missed clusters were geographically 
inaccessible during the survey mainly due to poor road 
conditions. One thousand two hundred and sixty-five 
(81.1%) and 1417 of 1560 (90.8%) expected households 
were included in the first and second rounds respectively. 
Four (0.2%) and 06 (0.4%) heads of households refused to 
participate. In the included households, 4372 and 4840 
people were eligible and enrolled both for the first and 
second rounds. The intra cluster correlation in terms of 
respondents’ vaccination status per cluster varied from 
0.02 to 0.05 with a design effect of 2.76. Table 1 shows the 
distribution of the enrolled population per sub group for 

Fig. 2 Timeline of the implementation of activities, result dissemination and surveys conducted after first and second rounds OCV campaigns
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each round. The children and gender distribution of the 
participants in both rounds were very similar. There was 
no individual refusal.

OCV and communication coverage from the survey 
conducted at the end of the first‑round campaign
OCV and communication coverage
Table 2 gives the distribution of households (HH) cov-
erage estimation with campaign messages per health 
area at the end of the first round vaccination campaign. 
We noted that the district communication coverage 
was estimated at 92.1%. Among health areas, this cov-
erage seemed relatively heterogeneous, ranging from 
78.7% in Sir health area to 98.0% in Rhumsiki health 
area. Table  2 also presents per health area and per 
sub group, the vaccination coverage estimated from 
reports of HH representatives and vaccination cov-
erage estimated from evidence of vaccination (card/
Finger mark). The district vaccination coverage was 
estimated at 97.3% based on recall and at 81.0% based 
on evidence. The vaccination coverage estimated based 

on evidence per health area seemed relatively heteroge-
neous ranging from 60.2% in Sir Health area to 97.5% 
in Rhumzou health area. The lowest vaccination cover-
age estimated based on evidence was observed in Sir 
Health area where the communication coverage was 
also the lowest.

Concerning the distribution of vaccination coverage 
per sub group estimated from evidence. It ranged from 
75.0% in the male sub group to 85.6% in children sub 
group.

The probability of being vaccinated with vaccination 
card or finger mark when the participant declared so 
after the first round in the health district of Mogode 
was 83.2%.

Reasons of non‑vaccination after the first round
Table  3 presents mains reasons why responding cam-
paign population targets were not vaccinated during the 

Table 1 Distribution of participants per sub group and per 
round

*Children=1-9 years old

Children* Female Male
Participants n (%) n (%) n (%)

Round 1 4372 1701 (38.9) 1479 (33.8) 1192 (27.3)

Round 2 4840 1912 (39.5) 1693 (35.0) 1235 (25.5)

Table 2 Distribution of communication and vaccination coverage per health area and sub group during the first round of the 
Mogode 2017 OCV campaign

Communication coverage  
(N = 1263)

Vaccination coverage estimated  
from recall (N = 4372)

Vaccination coverage estimated 
from evidence (N = 4372)

n (%[95% Confidence Intervals (CI)]) n (%[CI]) n (%[CI])

Health areas
Houpou 129 (97.0 [96.2, 97.7]) 400 (91.7 [96.8, 97.3]) 349 (84.7 [84.1, 85.3])

Kila 113 (89.7 [88.3, 91.0]) 297 (98.7 [98.5, 98.9]) 247 (82.1 [81.4, 82.7])

Kortchi 198 (90.8 [89.8, 91.7]) 532 (95.9 [95.5, 96.2]) 455 (82.0 [81.3, 82.6])

Kossehone 127 (96.9 [96.1, 96.7]) 443 (98.0 [97.8, 98.2]) 319 (70.6 [69.8, 71.3])

Mogode 161 (96.4 [95.7, 97.1]) 644 (97.6 [97.3, 97.8]) 607 (92.0 [91.6, 92.4])

Rhumsiki 150 (98.0 [97.4, 98.5]) 561 (95.9 [95.5, 96.3]) 534 (91.3 [90.7, 91.8])

Rhumzou 153 (95.0 [94.1, 95.8]) 686 (99.3 [99.1, 99.4]) 674 (97.5 [97.3, 97.8])

Sir 137 (78.7 [77.2, 80.2]) 693 (96.8 [96.6, 97.0]) 431 (60.2 [59.6, 60.8])

Sub Group
Children 1678 (98.7 [98.6, 98.8]) 1486 (85.9 [85.6, 86.2])

Female 1428 (96.6 [96.4, 96.8]) 1211 (80.4 [80.0, 80.8])

Male 1150 (96.5 [96.4, 96.8]) 916 (75.0 [74.5, 75.5])

District 1168 (92.5 [92.1, 92.8]) 4256 (97.4 [97.3, 97.5]) 3616 (81.0 [80.8, 81.3])

Table 3 Main reasons of non‑vaccination for the first round 
survey

Reasons for non‑vaccination Frequency 
(N = 116)

Proportion (%[CI])

Absent 60 51.7 [42.3, 61.1]

Not aware 23 19.8 [13.0, 28.3]

Do not believe in vaccine 4 3.4 [0.9, 8.6]

Fear 2 1.7 [0.2, 6.1]

Vaccinators did not come to house‑
hold

2 1.7 [0.2, 6.1]
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first round vaccination. The main reasons included being 
absent (49.4%) and not been aware (18.2%).

Timing of first round survey results dissemination 
and recommendations from these results
The results of the survey conducted after the first round 
campaign were presented to campaign organizers five 
days before the beginning of the second round OCV 
campaign. This time allowed the implementation of fol-
lowing recommendations that were agreed after discus-
sion by these organizers. These include:

• Each head of health area was charged to:

 – define new itineraries for vaccination and com-
munication teams to ensure coverage of communi-
ties with low coverage in the first round,

– adoption of new vaccination strategies by creating 
temporary vaccination post in public places to vac-
cinate targeted population that missed to be vacci-
nated during door-to-door visits,

• Communication teams had to explain to head of 
households how important it is to keep vaccination 
card delivered to each vaccinated person;

• Vaccination team had to ensure finger paint as addi-
tional evidence during the second round (as many 
parents who received vaccination card as evidence of 
vaccination were absent during the survey).

Needed actions were taken by competent teams to 
ensure these recommendations were implemented.

Vaccination coverage from the survey conducted 
after the second round vaccination campaign
Two, single, and zero dose coverage estimated from recall 
and from evidence
Table  4 presents per health area, the distribution 
of the two and the single dose vaccination cover-
age estimated from recall of HH representative and 
from evidence. The two, and single dose cover-
age estimated from HH representative recall were 
94.0%, and 2.2% respectively. The two, and sin-
gle dose coverages estimated from evidence were 
80.1%, and 1.8% respectively. The two doses cover-
age estimated from evidence ranged from 67.4% in 
Sir health area to 96.7% in Rhumzou health area. 
Concerning the zero dose vaccination coverage, 
we estimated it at 3.8%. The highest proportion of 
persons who had not been vaccinated was observed 
in Mogode health area. Table  4 also reported the 
situation of vaccination coverage estimated per sub 
group.

The probability of being vaccinated with vaccination 
card or finger mark when the participant declared 
so after the second round in the health district of 
Mogode was 89.0% for single dose and 85.2% for two 
doses.

Table 4 Distribution of participants according to number of vaccine doses received during the campaign per health area

a The evidence of vaccination was either vaccination card or finger paint

Vaccination coverage 
(N = 4840)

Vaccination coverage estimated from recall 
(N = 4840)

Vaccination coverage estimated from 
 evidencea (N = 4840)

Zero dose Two dose Single dose Two dose Single dose

n (%[CI]) n (%[CI]) n (%[CI]) n (%[CI]) n (%[CI])

Health areas
Houpou 21 (5.8 [5.5, 6.2]) 324 (90.2 [89.8, 90.7]) 29 (8.1 [7.6, 8.5]) 316 (88.0 [87.7, 88.5]) 29 (8.1[7.6, 8.5])

Kila 24 (4.5 [4.1, 4.9]) 490 (91.9 [91.4, 92.4]) 35 (6.6 [6.1, 7.0]) 443 (83.1 [82.5, 83.8]) 33 (6.2 [5.8, 6.6])

Kortchi 10 (1.7 [1.5, 1.9]) 574 (95.2 [94.8, 95.5]) 26 (4.3 [4.0, 4.7]) 496 (82.3 [81.6, 82.9]) 25 (4.1 [3.8, 4.5])

Kossehone 18 (2.2 [2.0, 2.5]) 770 (96.3 [95.9, 96.6]) 30 (3.8 [3.4, 4.1]) 693 (86.6 [86.0, 87.2]) 28 (3.5 [3.2, 3.8])

Mogode 49 (6.3 [6.0, 6.7]) 710 (92.0 [91.6, 92.4]) 48 (6.2 [5.9, 6.6]) 583 (75.5 [74.9, 76.1]) 45 (5.8 [5.5, 6.2])

Rhumsiki 26 (5.5 [5.0, 5.9]) 449 (94.3 [93.8, 94.8]) 20 (4.2 [3.8, 4.6]) 313 (65.8 [64.8, 66.7]) 15 (3.2 [2.8, 3.5])

Rhumzou 15 (2.3 [2.0, 2.5]) 637 (96.7 [96.4, 96.9]) 15 (2.3 [2.0, 2.5]) 637 (96.7 [96.4, 96.9]) 15 (2.3 [2.0, 2.5])

Sir 17 (2.7 [2.5, 2.9]) 608 (95.3 [95.0, 95.6]) 21 (3.3 [3.1, 3.5]) 430 (67.4 [66.8, 68.0]) 11 (1.7 [1.6, 1.9])

Sub group
Children 41 (2.3 [2.2, 2.4]) 1848 (96.4 [96.2, 96.6]) 57 (3.1 [3.0, 3.3]) 1619 (83.9 [83.6, 84.2]) 52 (2.8 [2.7, 3.0])

Female 76 (4.5 [4.3, 4.7]) 1576 (92.9 [92.7, 93.2]) 92 (5.6 [5.4, 5.8]) 1347 (79.0 [78.6, 79.4]) 81 (4.9 [4.7, 5.1])

Male 63 (5.3 [5.1, 5.6]) 1138 (91.7 [91.4, 92.0]) 75 (6.3 [6.1, 6.6]) 945 (75.8 [75.3, 76.3]) 68 (5.7 [5.5, 6.0])

District 180 (3.8 [3.7, 3.9]) 4562 (94.0 [93.8, 94.1]) 224 (4.8 [4.7, 4.9]) 3911 (80.1 [79.9, 80.4]) 201 (4.3 [4.2, 4.4])
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Comparison of single dose immunization coverage 
between the first and the second‑round vaccination 
campaign
Table 5 compares between the first and the second dose 
vaccination coverages with oral cholera vaccine. This was 
done to assess if actions taken from the recommenda-
tions of the first-round survey improved the coverage of 
the second round. It is noted that the coverage was sig-
nificantly increased in the second round compared to 
the first round  (X2=69.0 and p-value< 0.00). This cover-
age was not significantly different in health areas where 
the first-round coverage was relatively high (Mogode, 
Rhumsiki). Concerning the coverage per sub group, we 
noted a statistically significant increase in each sub group 
between the first and the second round.

Recommendations made from results of survey conducted 
at the end of the second round

• From the second round end campaign survey, the 
main weakness identified was the high proportion of 
single-dose vaccinated persons. This was discussed 
during the second round evaluation meeting and 
guided decision making to organize a catch up ses-
sion targeting those with one dose vaccination.

Discussion
The results of this study are showing that the immuni-
zation coverage estimated on the basis of evidence from 
the survey conducted after the first round immunization 

campaign significantly increased in the second round in 
the Mogode health district and in the health areas where 
the coverage was low in the first round. It shows that the 
dropout rate in immunization coverage between the first 
and second rounds of vaccination was low. This can be 
attributed to the implementation of recommendations 
from the survey conducted at the end of the first round 
of the campaign. These recommendations pointed out 
health areas with low immunization and communication 
coverage, reasons for non-vaccination, and insufficient 
documentation of vaccination. The use of the recommen-
dations from the end of the first round of the campaign 
shows that the proposed organization of the first-round 
survey makes it possible to generate and use the results 
and recommendations of the first round survey in time 
to improve the coverage of the second round of the 
campaign.

A two round OCV immunization campaign is recom-
mended to significantly reduce cholera transmission in 
communities [23, 24]. Two dose vaccination is recom-
mended by the manufacturer from clinical trials and 
as proven from published reviews, there is a significant 
higher proportion of persons protected from a two dose 
vaccination compared to single dose [25, 26]. For this rea-
son, OCV campaigns should vaccinate the maximum of 
the targeted population in the first round and take meas-
ures to ensure that the maximum of the population vac-
cinated in the first round is reached in the second round. 
To make sure the maximum population are covered in 
the first and the second round vaccination campaign, the 
vaccination team has to include in the micro-planning 
an efficient campaign monitoring plan as recommended 

Table 5 Comparison of vaccination coverage during each campaign round based on the results of the two surveys

First round coverage from evidence
N = 4372

 Second round coverage from evidence
N = 4840

X² (Pearson) P‑value

N n (%[CI]) N n (%[CI])

Health Area
Houpou 412 349 (84.7 [84.1, 85.3]) 359 336 (93.6 [93.2, 94.0]) 14.4 < 0.00

Kila 301 247 (82.1 [81.4, 82.7]) 533 469 (88.0 [87.4, 88.6]) 5.1 0.01

Kortchi 555 455 (82.0 [81.3, 82.6]) 603 551 (91.4 [90.9, 91.8]) 21.6 < 0.00

Kossehone 452 319 (70.6 [69.8, 71.3]) 800 725 (90.6 [90.1, 91.1]) 82.4 < 0.00

Mogode 660 607 (92.0 [91.6, 92.4]) 772 675 (87.4 [86.9, 87.9]) 7.3 0.99

Rhumsiki 585 534 (91.3 [90.7, 91.8]) 476 369 (77.5 [76.7, 78.4]) 38.1 0.99

Rhumzou 691 674 (97.5 [97.3, 97.8]) 659 645 (97.9 [97.6, 98.1]) 0.1 0.41

Sir 716 431 (60.2 [59.6, 60.8]) 638 528 (82.8 [82.3, 83.2]) 82.0 < 0.00

Sub Group
Children 1701 1486 (85.9 [85.6, 86.2]) 1912 1781 (92.9 [92.7, 93.1]) 34.2 < 0.00

Female 1479 1211 (80.4 [80.0, 80.8]) 1693 1471 (86.9 [86.5, 87.2]) 14.8 < 0.00

Male 1192 916 (75.0 [74.5, 75.5]) 1235 1046 (84.4 [84.1, 84.9]) 23.6 < 0.00

District 4372 3616 (81.0 [80.8, 81.3]) 4840 4298 (88.7 [88.5, 88.8]) 69.0 < 0.00
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by WHO guidelines [27]. In the monitoring system, the 
important role of surveys has been defined [28]. To the 
best of our knowledge, no published study has shown the 
benefit of using the result of a post first round survey to 
improve where needed the coverage of the second round.

During a two-round vaccination campaign, it is essen-
tial to achieve in the first round, a higher coverage than 
that targeted by the campaign since for various reasons, 
not everyone vaccinated in the first round is expected to 
be vaccinated in the second round. This was illustrated 
in a mass OCV vaccination campaign using the Shan-
chol vaccine in India which reported a drop out rate of 
25% between the two rounds. In the campaign targeted 
by the present study, the coordination, communication, 
supervision, vaccination, monitoring and evaluation 
teams contributed to achieve documented first dose vac-
cine coverage of 81.0%. Using the result of the first round 
survey to improve identified campaign weaknesses, the 
achieved documented single dose and two dose cover-
ages for the second round were 4.3% and 80.1% respec-
tively. We believe that the increase of the vaccination 
coverage during the second round and the relatively 
high double doses were due to the fact that the identified 
weaknesses from the survey were overcome during the 
implementation of the second round activities. For exam-
ple, in the Sir health area which had the lowest com-
munication and vaccination coverage from the results 
of the first round survey, actions were taken to improve 
communication coverage during the second round that 
probably resulted in increasing vaccination coverage in 
that health area. Other health areas benefited from this 
strategy whereby their coverages were also improved. In 
contrast to this study, during an OCV campaign imple-
mented in Nigeria, two surveys were conducted at the 
first and second rounds of the campaign but the two 
doses vaccination coverage were significantly lower than 
the coverage of each round. The gap in the Nigeria study 
could be explained by the fact that the results of the first 
round survey were not used to improve campaign cover-
age in the second round [11]. This supports the necessity 
of not only conducting a survey after the first round but 
ensuring the use of its results to improve the second-
round coverage.

The first-round survey of the present study mapped 
the distribution of low communication and vaccina-
tion coverage, undocumented vaccination and reasons 
of non-vaccination. Sharing and discussing these results 
with the campaign coordinating, supervising and imple-
menting teams induced adjustment regarding communi-
cation plan, supervision and vaccination strategies, and 
documentation of vaccination. Adjustment actions taken 
from first round survey recommendations included: 
redefining itineraries of communicators, supervisors 

and vaccinators; integrating supervisor activities; adding 
nail painting as additional vaccination proof; deciding 
for new vaccination point in public places; planning for 
a third-round vaccination to catch up with single doses 
vaccination from both rounds. Similar actions taken 
from results of other campaign monitoring methods have 
shown benefits regarding vaccination campaign quality 
and coverage [29–32]. The present study did not docu-
ment the individual benefit of each intervention imple-
mented from the result of the first-round survey but the 
coverage of the second round was significantly higher 
than that of the first round. This was consistent with the 
majority of health areas.

The two-dose OCV coverage at the end of the second 
round is the indicator of population protection against 
cholera [4]. The estimated two doses coverage of the pre-
sent study was 80.1% for people vaccinated with proof 
and of 93.8% for people vaccinated based on recall. The 
coverage of a survey conducted after two rounds differ 
from one campaign context to another but the tendency 
is that coverages from reactive campaigns are higher and 
those of preventive campaigns lower than that of the 
present study [9, 33–35]. The heterogeneity of the cov-
erage is probably related to interventions included in 
campaigns and the determinants of coverage in the cam-
paign context [36–38]. Studies conducted after a reactive 
campaign are probably related to better adherence of the 
population to the campaign intervention [13].

The present study has as particularity to present the 
value of zero dose and one dose after two round vacci-
nations. These indicators can be used to map weaknesses 
and plan corrective actions to make sure the campaign 
has its maximum impact. For example, if the single dose 
coverage after two rounds vaccination is very high it may 
be used to plan a third round. In the current campaign, 
one dose vaccination coverage was estimated at 4.3% and 
justified the planning and implementation of the third-
round vaccination. Some studies have reported a single 
dose vaccination with the estimate varying according to 
the settings, type and strategies of campaign, method and 
timing of the coverage assessment [39, 40]. These stud-
ies did not report any corrective action taken from the 
results of their survey.

The estimate of zero dose in the current study was 
3.8%. This is an important indicator as it may be used to 
map the distribution of hard-to-reach populations and 
also for the micro planning of future campaigns [18].

The main challenge in the actual study was planning 
and implementing the timely data collection, transmis-
sion, management, analysis and use of results for timely 
planning and implementation of corrective actions 
between campaign rounds. To overcome this challenge, 
we were inspired by a study that highlighted benefits of 
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using smart phones to improve data collection timeli-
ness and quality [17]. This was completed by onsite data 
quality control and submission to the server for daily data 
management and analysis. In addition, all actors involved 
in the implementation of the campaign participated in 
the results dissemination process and were prepared 
to implement the recommendations of the first-round 
survey.

The estimated direct cost for the two surveys was 
$45,345 meaning $16.9 per visited household. This 
includes cost for staff salary =$11,455, supplies (includ-
ing telephone, office supplies and communication credit) 
=$4873, field trips for supervision teams =$10,909, per-
diem surveyors =$7200, training=$5455 and results dis-
semination= $5455. The cost would have been higher 
if the preexisting list of households was not available to 
be used for the sampling as it may require undertaking 
households’ listing and selection.

The present study had some limitations. We cannot 
conclude from the benefit of the innovation that we eval-
uated because we did not foresee a control group to com-
pare the effects. Similarly, the design we have adopted 
does not allow us to determine the effect of a certain 
number of determinants on the difference in coverage 
between the first and the second round of vaccination. 
We propose that a future study be conducted overcom-
ing these weaknesses. The sample size was insufficient 
to estimate the individual vaccination coverage between 
health areas in the two surveys and that there was not 
control group to independently assess the effect. Another 
limitation was that the study did not collect the data to 
explain the difference between declared and documented 
OCV vaccination. It could be explained by the fact that 
the person who answered for each participant could not 
have access to the vaccination card of the person targeted 
by the survey, either because the card was lost and in cer-
tain cases, not given during vaccination. The vaccination 
status of a person declared vaccinated when proof of vac-
cination cannot be presented is yet to be clarified.

Conclusions
The present study has shown that it is feasible to con-
duct a community-based survey collecting and transmit-
ting data via internet at the end of each OCV vaccination 
campaign round. It suggests that this can be used to 
improve the planning, resources distribution and pro-
cedures of the second-round campaign. It also suggests 
that, using results of first round OCV campaign to cor-
rect weaknesses from the first round contribute to signif-
icantly improve the coverage of the second round.

We recommend conducting future studies to esti-
mate the benefit of the present approach in a controlled 

study and to compare the efficiency of this approach 
with the practical approach of conducting a survey 
after the second round of vaccination and with other 
approaches such as rapid convenience monitoring, 
LQAS (lot quality assurance sampling). Further stud-
ies should investigate the cost effectiveness and part-
ners’ acceptability of implementing and using results 
of between round surveys to improve the campaign 
coverage. Interventions are to be tested to contribute 
in reducing the gap between documented and declared 
vaccination coverages.

Abbreviations
HF: Health Facility; ICG: International Coordinating Group on Cholera Vaccine; 
M&E: Monitoring and Evaluation; OCV: Oral cholera Vaccine; ODK: Open Data 
Kit.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 022‑ 12610‑5.

Additional file 1. Questionnaire of the surveys conducted in the study 
“An innovative approach in monitoring Oral Cholera Vaccination cam‑
paign: integration of a between‑round survey”.

Acknowledgements
We are very thankful to the field workers including, the surveillance focal 
points, monitors, surveyors and supervisors for their contribution in the data 
collection. Also, we are equally thankful to the Mogode District health service 
and the Ministry of Health for their collaboration. We also thank Mr Kamdem 
Teguia Rodrigue for the conception of figures.

Authors’ contributions
JA led the development, planning and implementation of the project, 
supervised field activities and contributed to the writing of the manuscript; 
MNY contributed in designing the project, coordinating field data collection 
and led data analysis, and in the writing of the manuscript, APG contrib‑
uted to data management and data analysis, participated in designing and 
implementation of the project, and in writing the manuscript; FFK contributed 
in data management and in commenting the manuscript; CK assisted in the 
coordination of field data collection and contributed to the commenting the 
manuscript; AMT contributed in commenting the manuscript; ID contrib‑
uted in commenting the manuscript; MT contributed in commenting the 
manuscript, EG contributed in commenting the manuscript ; DAS supervised 
the development, implementation of the project and the drafting of the 
manuscript. KHTN contributed in reviewing the comments and the editing of 
the manuscript, HT contributed in reviewing the comments and the editing of 
the manuscript, PNN contributed in reviewing the comments and the editing 
of the manuscript. All authors read and approved the current version of the 
manuscript.

Funding
With Funding from the Bill and Melinda Gates Foundation, this activity was 
financed by the DOVE project, Department of International Health, Blomberg 
School of Public Health, University of Johns Hopkins. The funding bodies 
played no role in the design of the study and collection, analysis, and interpre‑
tation of data and in writing the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

https://doi.org/10.1186/s12889-022-12610-5
https://doi.org/10.1186/s12889-022-12610-5


Page 12 of 13Ateudjieu et al. BMC Public Health          (2022) 22:238 

Declarations

Ethics approval and consent to participate
All heads of households were informed of the survey and their oral consent 
was obtained before interviewing household members. Written consent was 
obtained from all the participants. Data that could reveal the identity of par‑
ticipants were coded. The ethical approval was obtained from the Cameroon 
National Ethics Committee for Human Health Research.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Health Research, M.A. SANTE (Meilleur Accès aux soins 
de Santé), Yaounde, Cameroon. 2 Department of Public Health, Faculty 
of Medicine and Pharmaceutical Sciences, University of Dschang, Dschang, 
Cameroon. 3 Division of Health Operations Research, Ministry of Public Health, 
Yaoundé, Cameroon. 4 Faculty of Sciences, University of Buea, Buea, Cameroon. 
5 Johns Hopkins Bloomberg School of Public Health, Baltimore, USA. 

Received: 23 June 2020   Accepted: 19 January 2022

References
 1. Ali M, Nelson AR, Lopez AL, Sack DA. Updated Global Burden of Cholera 

in Endemic Countries. PLoS Negl Trop Dis [Internet]. 2015 Jun 4 [cited 
2021 Jun 7];9(6). Available from: https:// www. ncbi. nlm. nih. gov/ pmc/ artic 
les/ PMC44 55997/.

 2. Ngwa MC, Liang S, Kracalik IT, Morris L, Blackburn JK, Mbam LM, et al. 
Cholera in Cameroon, 2000‑2012: Spatial and Temporal Analysis at the 
Operational (Health District) and Sub Climate Levels. PLoS Negl Trop Dis 
[Internet]. 2016 Nov [cited 2021 Jun 7];10(11). Available from: https:// 
www. ncbi. nlm. nih. gov/ pmc/ artic les/ PMC51 13893/.

 3. World Health Organization. Global Task Force on Cholera Control. CHOL‑
ERA COUNTRY PROFILE: CAMEROON. 2012 [cited 2021 Jun 7]; Available 
from: https:// www. who. int/ chole ra/ count ries/ Camer oonCo untry Profi 
le2011. pdf? ua=1.

 4. World Health Organization (WHO). Global Task Force on Cholera Control. 
Prevention and control of cholera outbreaks: WHO policy and recom‑
mendations [Internet]. WHO. [cited 2021 Jun 7]; Available from: https:// 
www. who. int/ chole ra/ preve ntion_ contr ol/ recom menda tions/ en/ index5. 
html.

 5. Organization WH. Oral cholera vaccines in mass immunization cam‑
paigns: guidance for planning and use [Internet]. World Health Organiza‑
tion; 2010 [cited 2021 Jun 15]. Available from: https:// apps. who. int/ iris/ 
handle/ 10665/ 44448.

 6. World Health Organization. Ending Cholera—A Global Roadmap to 2030 
[Internet]. WHO. World Health Organization; [cited 2021 Jun 7]. Available 
from: http:// www. who. int/ chole ra/ publi catio ns/ global‑ roadm ap/ en/.

 7. Hsiao A, Desai SN, Mogasale V, Excler J‑L, Digilio L. Lessons learnt from 
12 oral cholera vaccine campaigns in resource‑poor settings. Bull World 
Health Organ. 2017 Apr;95(4)(1):303–12.

 8. Legros D, Paquet C, Perea W, Marty I, Mugisha NK, Royer H, et al. Mass 
vaccination with a two‑dose oral cholera vaccine in a refugee camp. Bull 
World Health Organ. 1999;77(10):837–42.

 9. Kar SK, Sah B, Patnaik B, Kim YH, Kerketta AS, Shin S, et al. Mass Vaccina‑
tion with a New, Less Expensive Oral Cholera Vaccine Using Public Health 
Infrastructure in India: The Odisha Model. PLoS Negl Trop Dis [Internet]. 
2014 Feb [cited 2021 Jun 7];8(2). Available from: https:// www. ncbi. nlm. 
nih. gov/ pmc/ artic les/ PMC39 16257/.

 10. Ferreras E, Matapo B, Chizema‑Kawesha E, Chewe O, Mzyece H, Blake A, 
et al. Delayed second dose of oral cholera vaccine administered before 
high‑risk period for cholera transmission: Cholera control strategy in 
Lusaka, 2016. PloS One. 2019;14(8):e0219040.

 11. Ngwa MC, Alemu W, Okudo I, Owili C, Ugochukwu U, Clement P, et al. 
The reactive vaccination campaign against cholera emergency in camps 
for internally displaced persons, Borno, Nigeria, 2017: a two‑stage cluster 
survey. BMJ Glob Health [Internet]. 2020 Jun 29 [cited 2021 Jun 7];5(6). 
Available from: https:// www. ncbi. nlm. nih. gov/ pmc/ artic les/ PMC73 
26259/.

 12. Massing La, Aboubakar S, Blake A, Page Al, Cohuet S, Ngandwe A, et al. 
Highly targeted cholera vaccination campaigns in urban setting are 
feasible: The experience in Kalemie, Democratic Republic of Congo. PLoS 
Negl Trop Dis [Internet]. 2018 Jul 5 [cited 2021 Jun 7];12(5). Available 
from: https:// pubmed. ncbi. nlm. nih. gov/ 29734 337/.

 13. World Health Organization (WHO). Use of the two‑dose oral cholera 
vaccine in the context of a major natural disaster Report of a mass vac‑
cination campaign in Aceh Province, Indonesia. 2005. 2005 [cited 2021 
Jun 7]; Available from: https:// www. who. int/ topics/ chole ra/ publi catio ns/ 
final_ tsuna mi. pdf.

 14. World Health Organization (WHO). Monitoring and Evaluation of AEFI 
during OCV mass vaccination campaigns: Working Copy. 2014 [cited 
2021 Jun 7]; Available from: https:// www. who. int/ chole ra/ vacci nes/ ocv_ 
aefi_ proto col. pdf? ua=1.

 15. UNAIDS. Basic Terminology and Frameworks for Monitoring and Evalu‑
ation. 2010 [cited 2021 Jun 7]; Available from: https:// www. unaids. org/ 
sites/ defau lt/ files/ sub_ landi ng/ files/7_ 1‑ Basic‑ Termi nology‑ and‑ Frame 
works‑ MEF. pdf.

 16. Uddin MJ, Adhikary G, Ali MW, Ahmed S, Shamsuzzaman M, Odell C, 
et al. Evaluation of impact of measles rubella campaign on vaccination 
coverage and routine immunization services in Bangladesh. BMC Infect 
Dis [Internet]. 2016 Aug 12 [cited 2021 Jun 7];16. Available from: https:// 
www. ncbi. nlm. nih. gov/ pmc/ artic les/ PMC49 83043/.

 17. Oh DH, Dabbagh A, Goodson JL, Strebel PM, Thapa S, Giri JN, et al. 
Real‑Time Monitoring of Vaccination Campaign Performance Using 
Mobile Phones ‑ Nepal, 2016. MMWR Morb Mortal Wkly Rep. 2016 Oct 
7;65(39):1072–6.

 18. Semá Baltazar C, Rafael F, Langa Jpm, Chicumbe S, Cavailler P, Gessner, 
Bd, et al. Oral cholera vaccine coverage during a preventive door‑to‑
door mass vaccination campaign in Nampula, Mozambique. PloS One 
[Internet]. 2018 Mar 10 [cited 2021 Jun 7];13(10). Available from: https:// 
pubmed. ncbi. nlm. nih. gov/ 30281 604/.

 19. Luquero FJ, Grout L, Ciglenecki I, Sakoba K, Traore B, Heile M, et al. First 
Outbreak Response Using an Oral Cholera Vaccine in Africa: Vaccine 
Coverage, Acceptability and Surveillance of Adverse Events, Guinea, 2012. 
PLoS Negl Trop Dis. 2013;17(10):e2465.

 20. World Health Organization (WHO). ATTITUDES KNOWLEDGE. AND 
PRACTICES (KAP) SURVEYS DURING CHOLERA VACCINATION CAMPAIGNS: 
Guidance for Oral Cholera Vaccine Stockpile Campaigns: Working Copy. 
2014 Jun [cited 2021 Jun 7]; Available from: https:// www. who. int/ chole 
ra/ vacci nes/ kap_ proto col. pdf.

 21. Martínez‑Mesa J, González‑Chica DA, Bastos JL, Bonamigo RR, Duquia RP. 
Sample size: how many participants do I need in my research? An Bras 
Dermatol. 2014;89(4):609–15.

 22. World Health Organisation. Immunization Analysis and Insights: Survey 
methods [Internet]. [cited 2021 Oct 5]. Available from: https:// www. who. 
int/ teams/ contr ol‑ of‑ negle cted‑ tropi cal‑ disea ses/ yaws/ diagn osis‑ and‑ 
treat ment/ immun izati on‑ analy sis‑ and‑ insig hts.

 23. Sur D, Kanungo S, Sah B, Manna B, Ali M, Paisley AM, et al. Efficacy of 
a low‑cost, inactivated whole‑cell oral cholera vaccine: results from 3 
years of follow‑up of a randomized, controlled trial. PLoS Negl Trop Dis. 
2011;5(10):e1289.

 24. Azman AS, Luquero FJ, Ciglenecki I, Grais RF, Sack DA, Lessler J. The 
Impact of a One‑Dose versus Two‑Dose Oral Cholera Vaccine Regimen 
in Outbreak Settings: A Modeling Study. PLoS Med [Internet]. 2015 Aug 
[cited 2021 Jun 7];12(8). Available from: https:// www. ncbi. nlm. nih. gov/ 
pmc/ artic les/ PMC45 49326/.

 25. Lopez AL, Deen J, Azman AS, Luquero FJ, Kanungo S, Dutta S, et al. Immu‑
nogenicity and Protection From a Single Dose of Internationally Available 
Killed Oral Cholera Vaccine: A Systematic Review and Metaanalysis 
[Internet]. [cited 2021 Jun 7]. Available from: https:// www. ncbi. nlm. nih. 
gov/ pmc/ artic les/ PMC59 82790/.

 26. Bi Q, Ferreras E, Pezzoli L, Legros D, Ivers LC, Date K, et al. Protection 
against cholera from killed whole‑cell oral cholera vaccines: a systematic 
review and meta‑analysis. Lancet Infect Dis. 2017;17(10):1080–8.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4455997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4455997/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113893/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113893/
https://www.who.int/cholera/countries/CameroonCountryProfile2011.pdf?ua=1
https://www.who.int/cholera/countries/CameroonCountryProfile2011.pdf?ua=1
https://www.who.int/cholera/prevention_control/recommendations/en/index5.html
https://www.who.int/cholera/prevention_control/recommendations/en/index5.html
https://www.who.int/cholera/prevention_control/recommendations/en/index5.html
https://apps.who.int/iris/handle/10665/44448
https://apps.who.int/iris/handle/10665/44448
http://www.who.int/cholera/publications/global-roadmap/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3916257/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3916257/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326259/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326259/
https://pubmed.ncbi.nlm.nih.gov/29734337/
https://www.who.int/topics/cholera/publications/final_tsunami.pdf
https://www.who.int/topics/cholera/publications/final_tsunami.pdf
https://www.who.int/cholera/vaccines/ocv_aefi_protocol.pdf?ua=1
https://www.who.int/cholera/vaccines/ocv_aefi_protocol.pdf?ua=1
https://www.unaids.org/sites/default/files/sub_landing/files/7_1-Basic-Terminology-and-Frameworks-MEF.pdf
https://www.unaids.org/sites/default/files/sub_landing/files/7_1-Basic-Terminology-and-Frameworks-MEF.pdf
https://www.unaids.org/sites/default/files/sub_landing/files/7_1-Basic-Terminology-and-Frameworks-MEF.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4983043/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4983043/
https://pubmed.ncbi.nlm.nih.gov/30281604/
https://pubmed.ncbi.nlm.nih.gov/30281604/
https://www.who.int/cholera/vaccines/kap_protocol.pdf
https://www.who.int/cholera/vaccines/kap_protocol.pdf
https://www.who.int/teams/control-of-neglected-tropical-diseases/yaws/diagnosis-and-treatment/immunization-analysis-and-insights
https://www.who.int/teams/control-of-neglected-tropical-diseases/yaws/diagnosis-and-treatment/immunization-analysis-and-insights
https://www.who.int/teams/control-of-neglected-tropical-diseases/yaws/diagnosis-and-treatment/immunization-analysis-and-insights
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4549326/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4549326/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5982790/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5982790/


Page 13 of 13Ateudjieu et al. BMC Public Health          (2022) 22:238  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 27. World Health Organisation. Training for mid‑level managers (MLM) Mod‑
ule 5: Monitoring the Immunization system. 2008; Available from: https:// 
www. who. int/ immun izati on/ docum ents/ MLM_ modul e5. pdf.

 28. Cutts Ft, Claquin P, Mc D‑H, Da R. Monitoring vaccination coverage: Defin‑
ing the role of surveys. Vaccine [Internet]. 2016 Jul 29 [cited 2021 Jun 
7];34(35). Available from: https:// pubmed. ncbi. nlm. nih. gov/ 27349 841/.

 29. Nour RA. Systematic Review of Methods to Improve Attitudes Towards 
Childhood Vaccinations. Cureus [Internet]. [cited 2021 Jun 7];11(7). Avail‑
able from: https:// www. ncbi. nlm. nih. gov/ pmc/ artic les/ PMC67 21905/.

 30. Potter A, Jardine A, Morrissey A, Lindsay MDA. Evaluation of a Health 
Communication Campaign to Improve Mosquito Awareness and Preven‑
tion Practices in Western Australia. Front Public Health [Internet]. 2019 
[cited 2021 Jun 7];7. Available from: https:// www. ncbi. nlm. nih. gov/ pmc/ 
artic les/ PMC64 33780/.

 31. Wallace A, Dietz V, Cairns KL. Integration of immunization services 
with other health interventions in the developing world: what works 
and why? Systematic literature review. Trop Med Int Health TM IH. 
2009;14(1):11–9.

 32. Pezzoli L, Conteh I, Kamara W, Gacic‑Dobo M, Ronveaux O, Perea WA, et al. 
Intervene before leaving: clustered lot quality assurance sampling to 
monitor vaccination coverage at health district level before the end of a 
yellow fever and measles vaccination campaign in Sierra Leone in 2009. 
BMC Public Health. 2012 Jun 7;12:415.

 33. Ilboudo PG, Le Gargasson J‑B. Delivery cost analysis of a reactive mass 
cholera vaccination campaign: a case study of  ShancholTM vaccine use in 
Lake Chilwa, Malawi. BMC Infect Dis [Internet]. 2017 Dec 19 [cited 2021 
Jun 7];17. Available from: https:// www. ncbi. nlm. nih. gov/ pmc/ artic les/ 
PMC57 35524/.

 34. Pezzoli L. Global oral cholera vaccine use, 2013‑2018. Vaccine [Internet]. 
2020 Feb 29 [cited 2021 Jun 7];38 Suppl 1. Available from: https:// pub‑
med. ncbi. nlm. nih. gov/ 31519 444/.

 35. Schaetti C, Ali SM, Hutubessy R, Khatib AM, Chaignat C‑L, Weiss MG. Social 
and cultural determinants of oral cholera vaccine uptake in Zanzibar. 
Hum Vaccines Immunother. 2012;8(9):1223–9.

 36. Schwerdtle P, Onekon C‑K, Recoche K. A Quantitative Systematic 
Review and Meta‑Analysis of the Effectiveness of Oral Cholera Vaccine 
as a Reactive Measure in Cholera Outbreaks. Prehospital Disaster Med. 
2018;33(1):2–6.

 37. Oyo‑Ita A, Wiysonge CS, Oringanje C, Nwachukwu CE, Oduwole O, 
Meremikwu MM. Interventions for improving coverage of childhood 
immunisation in low‑ and middle‑income countries. Cochrane Database 
Syst Rev. 2016;(7). [cited 2021 Jun 7] Available from: https:// www. ncbi. 
nlm. nih. gov/ pmc/ artic les/ PMC49 81642/.

 38. Joe P, Majgi SM, Vadiraja N, Khan MA. Influence of Sociodemographic Fac‑
tors in Measles‑Rubella Campaign Compared with Routine Immunization 
at Mysore City. Indian J Community Med Off Publ Indian Assoc Prev Soc 
Med. 2019;44(3):209–12.

 39. Msyamboza KP, M’bang’ombe M, Hausi H, Chijuwa A, Nkukumila V, Kub‑
walo1 HW, et al. Feasibility and acceptability of oral cholera vaccine mass 
vaccination campaign in response to an outbreak and floods in Malawi. 
Pan Afr Med J. 2016;23(203).  [cited 2021 Jun 7] Available from: https:// 
www. panaf rican‑ med‑ journ al. com/ conte nt/ artic le/ 23/ 203/ full.

 40. Démolis R, Botão C, Heyerdahl LW, Gessner BD, Cavailler P, Sinai C, et al. 
A rapid qualitative assessment of oral cholera vaccine anticipated 
acceptability in a context of resistance towards cholera intervention in 
Nampula, Mozambique. Vaccine. 2018;22(44):6497–505.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.who.int/immunization/documents/MLM_module5.pdf
https://www.who.int/immunization/documents/MLM_module5.pdf
https://pubmed.ncbi.nlm.nih.gov/27349841/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6721905/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433780/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6433780/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5735524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5735524/
https://pubmed.ncbi.nlm.nih.gov/31519444/
https://pubmed.ncbi.nlm.nih.gov/31519444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4981642/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4981642/
https://www.panafrican-med-journal.com/content/article/23/203/full
https://www.panafrican-med-journal.com/content/article/23/203/full

	An innovative approach in monitoring oral cholera vaccination campaign: integration of a between-round survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Design
	Setting
	Tools development
	Sample size
	For each survey round
	For the comparison of vaccination coverage between the first and second round surveys

	Participant’s selection
	Household
	Participants

	Data collection
	Data management
	Data analysis
	Innovative intervention
	Ethical considerations

	Results
	Characteristics of participants of surveys conducted at the end of the first and second rounds
	OCV and communication coverage from the survey conducted at the end of the first-round campaign
	OCV and communication coverage
	Reasons of non-vaccination after the first round
	Timing of first round survey results dissemination and recommendations from these results

	Vaccination coverage from the survey conducted after the second round vaccination campaign
	Two, single, and zero dose coverage estimated from recall and from evidence
	Comparison of single dose immunization coverage between the first and the second-round vaccination campaign
	Recommendations made from results of survey conducted at the end of the second round


	Discussion
	Conclusions
	Acknowledgements
	References


