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Background: Polio eradication campaigns are intended to complement routine immunization. Studies
addressing factors associated with campaign coverage are warranted to identify children missed by cam-
paigns.
Methods: Bandim Health Project runs demographic surveillance with registration of routine immuniza-
tion and campaign participation data in urban Guinea-Bissau. We assessed coverage and factors associ-
ated with receiving campaign polio vaccines in children aged 0–35 months in two polio eradication
campaigns conducted in 2017 and 2018 using univariate and multivariate regression models.
Results: Campaign coverage reached 84% in 2017 and 88% in 2018. We found lower coverage among chil-
dren of young and not formally educated mothers in univariate analyses; Children <9 months and Fula
children had lower campaign coverage in both univariate and multivariate analyses.
Conclusions: To increase campaign coverage in urban Guinea-Bissau attention may be directed at inform-
ing young mothers, mothers of young children, mothers without formal education, and the Fula ethnic
group about campaigns.
� 2021 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

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

Global polio eradication campaigns are carried out with the goal
of eradicating polio by 2023 and ceasing all oral polio vaccination
(OPV) by 2024[1]. Over the past 30 years, cases of wild poliovirus
infection have been reduced from >350,000 in 1988[2] to 174 in
2019[3] due to vaccination. Guinea-Bissau, a sub-Saharan low-
income country has provided OPV through the Expanded Pro-
gramme on Immunization (EPI) since the early 1980s[4].

Supplementary immunization activities including polio eradica-
tion campaigns are intended to complement routine immunization
by vaccinating hitherto unvaccinated children and boosting immu-
nity in children already immunized. Though campaigns target chil-
dren of wider age groups, regardless of prior vaccination history,
some studies suggest that the same children are missed by both
strategies and that the effect of campaigns on progress may there-
fore be less than anticipated[5,6]. On the other hand, other studies
suggest that campaigns are important in combatting poverty-
related inequity[7–10].

Studies addressing determinants of campaign coverage are war-
ranted to characterize children who are missed in campaigns,
thereby enabling targeted efforts. Recent studies on vaccination
coverage in urban populations show that children from less
wealthy households are often under immunized[11,12]. Major
actors provide urban immunization toolkits to combat these
inequities[13,14], and Gavi, the Vaccine Alliance, encourages coun-
tries to identify and target urban disadvantaged populations[14].

We describe coverage and factors associated with coverage in
two successive polio eradication campaigns in an urban population
in Guinea-Bissau in 2017 and 2018 to elucidate which children are
missed in campaigns.
2. Methods

2.1. Study population

Bandim Health Project (BHP) has maintained a health and
demographic surveillance system (HDSS) in suburbs of Bissau,
the capital of Guinea-Bissau, since 1978. BHP’s HDSS covers a pop-
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ulation of approximately 100,000 residents in six suburbs of Bis-
sau. All individuals are assigned unique ID numbers. Households
are visited bimonthly by field assistants registering new pregnan-
cies and births. Children <36 months are visited at home every 3–
4 months to collect information on survival, health and vaccination
status. Children aged 0–35 months who were registered in the
HDSS at the time of either of the campaigns were eligible for the
present study.

2.2. Assessed background factors

Through HDSS routine data collection, at the first visit after
birth, socio-economic factors (maternal education, type of sanitary
facilities, household electricity and ethnicity) are registered. At the
home visits to children <36 months, mid-upper arm circumference
(MUAC) is measured and vaccination status recorded from vaccina-
tion cards.

We assessed whether scheduled doses of polio vaccine had been
received timely. OPV doses were scheduled at 6, 10 and 14 weeks
of age. Furthermore, inactivated polio vaccine (IPV) scheduled at
14 weeks was introduced in 2016. However, due to IPV shortage,
vaccination with IPV was paused in mid-2017. We classified chil-
dren’s vaccination status based on vaccination cards inspected
before the campaign and least 4 weeks after the scheduled age
for a particular dose of polio vaccine. We defined a timely vaccina-
tion as a vaccine administered within the interval 4 days prior to
and 4 weeks after the scheduled age[15–18]. Children who had
received OPV/IPV outside the timely interval or had no record of
receiving the vaccine, were classified as not timely. In addition to
the categorical variable for each dose of OPV1-3, we combined
the measures into one indicator identifying children who had
received one or more scheduled OPV1-3 as not timely. Though
not counted in the common assessment of vaccination coverage
[19], OPV is also given at birth (OPV0), but not commonly after
2 weeks of age. Therefore, we also assessed OPV0 coverage by
2 weeks of age among children with a seen vaccination card after
2 weeks of age and before the campaign.

MUAC-for-age z-scores and birthweight z-scores were calcu-
lated using the WHO Child Growth Standards igrowup_standard.
ado package. As MUAC-for-age z-scores are only defined for chil-
dren >3 months, we created a composite variable for describing
nutritional status, where birthweight z-scores were used in place
of missing MUAC-for-age z-scores.

2.3. Campaign coverage

The polio campaigns targeted children aged 0–59 months in
Guinea-Bissau in 2017 (November 24–27) and 2018 (April 20–
23). Both campaigns were implemented as door-to-door cam-
paigns where vaccination teams administered OPV. Vaccinated
children had a fingernail painted. BHP field-assistants collected
participation data among children <36 months at routine home
visits after the campaigns by interviewing the mother/caretaker
whether the child had participated in the campaign or not. We reg-
istered whether the information was provided by the mother or
another caretaker.

2.4. Statistical analysis

We excluded children without information on participation sta-
tus from the coverage estimates and calculated coverage among
included children. We assessed if background factors for children
0–35 months eligible for the campaigns differed depending on
whether they were included or excluded in the study using chi2,
Kruskal-Wallis and t-tests. Associations between background fac-
tors and campaign participation were studied using univariate
6721
and multivariate binomial regression models and described as rel-
ative risks (RR) with 95% confidence interval (CI) for receipt of
campaign OPV.

In a multivariate regression model, we excluded variables with
>10% missing information and selected between highly correlated
variables. To this model, we added timely receipt of routine OPV,
as this variable had special interest. Due to convergence problems,
we estimated the RR from multivariate logistic regression models
and used the exponentiated coefficients from the margins of the
predictors to derive the RR.

Finally, we assessed whether 2017-campaign participation was
associated with participation in the 2018-campaign among chil-
dren eligible for both campaigns.

Data were analyzed using Stata 16.0 (StataCorp, College Station,
TX).
3. Results

3.1. Study population

6368 children aged 0–35 months were resident in the urban
study area at the time of the 2017-campaign, and 6029 children
at the time of the 2018-campaign. Data on campaign participation
were attempted collected for 6158 (97%) children after the 2017-
campaign and 5698 (95%) children after the 2018-campaign
(Fig. 1).

The distribution of socio-economic factors among children for
whom no participation data were obtained indicated that they
were slightly worse off and had younger mothers than the groups
that had participation data collected. Differences were less pro-
nounced when compared to non-participants than to participants
(Supplementary table 1).
3.2. Campaign coverage

Participation data were obtained for 4199 children after the
2017-campaign, 3544 participants and 655 non-participants,
retrieving a coverage of 84%. In 2018, the coverage was 88%
(3377/3836). Intervals between campaigns and the date of data
collection were approximately 2 months for both participants
and non-participants (Supplementary table 1). One of the field
assistants, working in the Bandim area, identified most of the
non-participants after both the 2017-campaign (37%) and the
2018-campaign (26%) (Supplementary table 1). Mothers reported
lower coverage (84%) than other caretakers (87%) in the 2017-
campaign but not in the 2018-campaign (mothers: 89%, other care-
takers: 87%) (Supplementary table 1).
3.3. Factors associated with campaign coverage

3.3.1. Child factors
While sex and number of siblings were not associated with

campaign participation in either campaign, data from both cam-
paigns indicated that the oldest children (27–35 months) were
23% (95% CI 18–28%) more likely to have participated than the
youngest children (0–8 months) (Table 1).

Compared with Fula children who had the lowest coverage in
both the 2017-campaign (75%) and the 2018-campaign (79%), chil-
dren from other ethnic groups were 16–21% more likely to have
received the campaign OPV in the 2017-campaign and 15–17%
more likely in the 2018-campaign. Ethnicity remained strongly
associated with receiving campaign vaccinations in both cam-
paigns in the multivariate analyses, with only slight differences
between adjusted and unadjusted estimates (Table 1).



Fig. 1. Flowchart of children eligible for campaign participation in 2017 (Fig. 1a) and 2018 (Fig. 1b). Note: Polio eradication campaigns were conducted as door-to-door
campaigns in Bissau, Guinea-Bissau. Campaigns targeted children aged 0–59 months and administered OPV (0–59 months) + Vitamin A (6–59 months) + Mebendazole (12–
59 months) from November 24–27, 2017 and April 20–23, 2018. Analyses were restricted to children aged 0–35 months who were covered the Bandim Health Project (BHP)
routine data collection. Campaign participation status was assessed on the first routine home visit after the campaign.
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None of the measures of nutritional status (MUAC-for-age z-
score, birthweight and composite nutrition z-score) showed a
strong association with campaign participation (Table 1).
3.3.2. Maternal factors
In the univariate models children of older mothers and mothers

with more years of schooling were more likely to receive campaign
vaccinations than children of younger mothers and mothers with
no formal education. These associations were weakened in the
multivariate regression model, where only maternal education
was positively associated with campaign participation in the
2017-campaign (Table 1). Not having a co-wife and working out-
side the household were also associated with higher coverage,
but only in the univariate models.
3.3.3. Household factors
Sanitary facilities and electricity were not associated with

coverage.
Area of residence was strongly associated with participation

status in both the 2017-campaign and the 2018-campaign
(Table 1): Compared with children from the Bandim area, children
from other areas were 15% more likely to receive OPV in the 2017-
campaign and 2–9% more likely to receive OPV in the 2018-
6722
campaign. Adjusted for other background factors, area of residence
remained strongly associated with campaign coverage.
3.3.4. Prior reception of polio vaccines
Among children with an inspected vaccination card between

10 weeks of age and the campaign, 98% in 2017 (3443/3510) and
99% in 2018 (3129/3168) had received OPV1. Timely routine OPV
(doses 0–3) were all associated with higher coverage in the uni-
variate regression models (Table 1). However, timely age-
appropriate routine OPV1-3 was only statistically significant in
the 2017-campaign. Including the variable in the multivariate
analyses, restricted the sample to the older age-groups and timely
OPV1-3 was not associated with campaign coverage (Fig. 2). Few
children had received IPV. Timely IPV was not associated with
campaign coverage in the univariate regression models (Table 1).

2519 children eligible for both the 2017-campaign and the
2018-campaign had participation data collected. Among these chil-
dren, 97% (2454/2519) were reached at least once; coverage in
2018 was 94% (2022/2146) for children who had also participated
in the 2017-campaign and 83% (308/373) among those who had
not (RR = 1.14 (1.09–1.20). Adjusting for background factors
included in the multivariate regression model, participants in the
2017-campaign were 8% (4–12%) more likely to participate in the
2018-campaign, than 2017-non-participants were.



Table 1
Background variables by campaign participation status in children 0–35 months.

2017-campaign1 2018-campaign1

Background Variables Coverage % (Participants
(n)/ Children(n))

[p-value]2 Crude
RR(95% CI)3

[p-value]2 Adjusted
RR (95% CI)4

Coverage % (Participants
(n)/ Children(n))

[p-value]2 Crude
RR(95% CI)3

[p-value]2 Adjusted
RR(95% CI)4

Child factors
Sex [0.44] [0.30] [0.95] [0.59]
Female 84.8 (1741/2052) 1 1 88.0 (1650/1875) 1 1
Male 84.0 (1803/2147) 0.99 (0.96–1.02) 0.99 (0.96–1.01) 88.1 (1727/1961) 1.00 (0.98–1.02) 1.01 (0.98–1.03)
Age at time of

campaign
[<0.001] [<0.001] [<0.001] [<0.001]

0–8 months 74.0 (781/1056) 1 1 76.5 (729/953) 1 1
9–17 months 85.4 (913/1069) 1.15 (1.11–1.21) 1.16 (1.10–1.21) 88.7 (906/1021) 1.16 (1.11–1.21) 1.15 (1.10–1.20)
18–26 months 87.8 (959/1092) 1.19 (1.14–1.24) 1.19 (1.13–1.24) 93.0 (851/915) 1.22 (1.17–1.26) 1.20 (1.15–1.25)
27–35 months 90.7 (891/982) 1.23 (1.18–1.28) 1.23 (1.17–1.29) 94.1 (891/947) 1.23 (1.18–1.28) 1.22 (1.16–1.27)
Twin [0.63] [0.45]
Yes 83.0 (122/147) 1 90.2 (119/132) 1
No 84.4 (3414/4043) 0.98 (0.91–1.06) 88.0 (3253/3698) 1.02 (0.97–1.09)
Number of siblings [0.33] [0.32]
0 83.9 (1144/1364) 1 87.4 (1076/1231) 1
1 85.4 (922/1079) 1.02 (0.98–1.05) 88.4 (880/995) 1.01 (0.98–1.04)
2 85.8 (676/788) 1.02 (0.99–1.06) 87.5 (629/719) 1.00 (0.97–1.04)
3 82.3 (391/475) 0.98 (0.94–1.03) 87.2 (390/447) 1.00 (0.96–1.04)
>3 83.0 (385/464) 0.99 (0.94–1.04) 91.1 (369/405) 1.04 (1.00–1.08)
MUAC-for-age z-score [0.33] [0.34]
>=-1 87.4 (2770/3170) 1 92.0 (2603/2828) 1
<-1 89.3 (260/291) 1.02 (0.98–1.07) 93.7 (252/269) 1.02 (0.98–1.05)
Birth weight (gram) [0.57] [0.73]
<2500 83.7 (241/288) 1 90.4 (236/261) 1
2500–3000 84.8 (767/904) 1.01 (0.96–1.07) 88.2 (718/814) 0.98 (0.93–1.02)
3000–3500 86.0 (1106/1286) 1.03 (0.97–1.09) 89.4 (1074/1201) 0.99 (0.95–1.03)
>3500 86.6 (632/730) 1.03 (0.98–1.10) 89.2 (637/714) 0.99 (0.94–1.03)
Nutrition z-score [0.17] [0.87] [0.026] [0.63]
>=-1 85.5 (3087/3609) 1 1 89.6 (2914/3251) 1 1
<-1 83.0 (347/418) 0.97 (0.93–1.02) 1.00 (0.95–1.04) 86.0 (350/407) 0.96 (0.92–1.00) 0.99 (0.95–1.03)
Ethnicity [<0.001] [<0.001] [<0.001] [<0.001]
Fula 74.5 (834/1119) 1 1 79.1 (819/1035) 1 1
Balanta 86.2 (262/304) 1.16 (1.09–1.22) 1.11 (1.05–1.19) 90.8 (248/273) 1.15 (1.09–1.21) 1.12 (1.06–1.18)
Mandinga 88.0 (285/324) 1.18 (1.12–1.24) 1.11 (1.04–1.18) 92.7 (281/303) 1.17 (1.12–1.23) 1.13 (1.08–1.19)
Manjaco 90.4 (386/427) 1.21 (1.16–1.27) 1.16 (1.10–1.23) 91.2 (374/410) 1.15 (1.10–1.20) 1.13 (1.07–1.19)
Pepel 86.7 (874/1008) 1.16 (1.12–1.21) 1.15 (1.09–1.21) 91.3 (829/908) 1.15 (1.11–1.20) 1.15 (1.10–1.20)
Others 88.8 (881/992) 1.19 (1.14–1.24) 1.14 (1.08–1.20) 91.1 (800/878) 1.15 (1.11–1.20) 1.11 (1.06–1.17)
Maternal factors
Maternal age at birth of

child (years)
[0.007] [0.22] [<0.001] [0.10]

<22 81.9 (751/917) 1 1 85.1 (717/843) 1 1
22–27 83.0 (930/1121) 1.01 (0.97–1.05) 1.01 (0.97–1.05) 87.2 (892/1023) 1.03 (0.99–1.06) 1.02 (0.99–1.06)
27–32 85.5 (946/1106) 1.04 (1.00–1.09) 1.03 (0.99–1.08) 88.1 (861/977) 1.04 (1.00–1.07) 1.01 (0.97–1.05)
>32 86.9 (916/1054) 1.06 (1.02–1.10) 1.04 (1.00–1.09) 91.3 (905/991) 1.07 (1.04–1.11) 1.05 (1.01–1.09)
Maternal education [<0.001] [0.018] [<0.001] [0.85]
None 76.3 (757/992) 1 1 82.4 (757/919) 1 1
Primary 85.2 (709/832) 1.12 (1.07–1.17) 1.04 (0.99–1.09) 89.7 (636/709) 1.09 (1.05–1.13) 1.00 (0.96–1.04)
Secondary or higher 87.5 (2007/2294) 1.15 (1.10–1.19) 1.06 (1.02–1.10) 90.0 (1914/2126) 1.09 (1.06–1.13) 1.01 (0.98–1.04)
Mother works outside

the household
[0.04] [0.84] [0.05] [0.43]

Yes 87.1 (568/652) 1 1 90.2 (592/656) 1 1
No 83.9 (2928/3488) 0.96 (0.93–1.00) 1.00 (0.96–1.04) 87.5 (2736/3126) 0.97 (0.94–1.00) 0.99 (0.95–1.02)
Co-wife5 [<0.001] [0.22] [0.007] [0.12]
Yes 78.6 (467/594) 1 1 84.5 (464/549) 1 1
No 85.3 (3018/3537) 1.09 (1.04–1.13) 1.03 (0.98–1.07) 88.6 (2856/3225) 1.05 (1.01–1.09) 1.03 (0.99–1.07)
Household factors
Sanitary facilities [0.021] [0.56] [0.31] [0.21]
Inside the house 86.7 (875/1009) 1 1 89.0 (839/943) 1 1
Latrine 83.7 (2645/3160) 0.97 (0.94–0.99) 0.99 (0.95–1.03) 87.7 (2519/2871) 0.99 (0.96–1.01) 1.02 (0.99–1.06)
Electricity [0.87] [0.15] [0.35] [0.44]
Yes 84.5 (2152/2547) 1 1 88.4 (2135/2414) 1 1
No 84.3 (1381/1638) 1.00 (0.97–1.02) 1.02 (0.99–1.05) 87.4 (1230/1407) 0.99 (0.96–1.01) 0.99 (0.96–1.02)
Area of residence [<0.001] [<0.001] [<0.001] [<0.001]
Bandim 78.0 (1453/1862) 1 1 84.8 (1455/1716) 1 1
Belem/Mindara 89.5 (663/741) 1.15 (1.11–1.19) 1.17 (1.12–1.21) 86.6 (570/658) 1.02 (0.99–1.06) 1.03 (1.00–1.08)
Cuntum 89.5 (1428/1596) 1.15 (1.11–1.18) 1.17 (1.13–1.21) 92.5 (1352/1462) 1.09 (1.06–1.12) 1.10 (1.07–1.13)
Polio vaccinations6

OPV-0 [0.002] [0.06]
Timely 88.8 (2573/2946) 1 91.0 (2469/2712) 1
Not timely 83.2 (708/851) 0.95 (0.92–0.98) 88.8 (649/731) 0.98 (0.95–1.00)

(continued on next page)
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Table 1 (continued)

2017-campaign1 2018-campaign1

Background Variables Coverage % (Participants
(n)/ Children(n))

[p-value]2 Crude
RR(95% CI)3

[p-value]2 Adjusted
RR (95% CI)4

Coverage % (Participants
(n)/ Children(n))

[p-value]2 Crude
RR(95% CI)3

[p-value]2 Adjusted
RR(95% CI)4

OPV-1 [<0.001] [0.009]
Timely 88.4 (2687/3039) 1 92.5 (2551/2757) 1
Not timely 80.9 (381/471) 0.91 (0.87–0.96) 88.8 (365/411) 0.96 (0.93–0.99)
OPV-2 [0.002] [0.013]
Timely 89.0 (2128/2391) 1 93.2 (2029/2178) 1
Not timely 85.1 (852/1001) 0.96 (0.93–0.98) 90.5 (781/863) 0.97 (0.95–1.00)
OPV-3 [<0.001] [0.029]
Timely 89.9 (1683/1873) 1 93.6 (1588/1697) 1
Not timely 85.4 (1203/1408) 0.95 (0.93–0.98) 91.4 (1110/1214) 0.98 (0.96–1.00)
Timely OPV1-3

vaccinations for age7
[0.003] [0.06]

Timely 88.8 (1795/2021) 1 92.8 (1742/1877) 1
Not timely 85.5 (1273/1489) 0.96 (0.94–0.99) 90.9 (1174/1291) 0.98 (0.96–1.00)
Polio vaccinations6

IPV8 [0.82] [0.49]
Timely 88.2 (569/645) 1 93.3 (584/626) 1
Not timely 87.9 (2332/2653) 1.00 (0.97–1.03) 92.5 (2126/2299) 0.99 (0.97–1.02)

1 Polio eradication campaigns conducted in Guinea-Bissau from November 24 to 27 in 2017 and April 20 to 23 in 2018, targeting children 0–59 months, administering
Vitamin A (6–59 months), OPV (0–59 months) and Mebendazol (12–59 months). Analyses restricted to children aged < 36 months that were covered by the Bandim Health
Project HDSS data collection.

2 Test for no difference in participants vs non-participants using chi-squared, Kruskall-Wallis and t-tests.
3 Univariate binomial regression model producing relative risk and 95% confidence interval.
4 Multivariate regression model 1 adjusting for sex, child age at time of campaign, nutrition z-score, maternal age at birth of child, maternal education, maternal

employment, co-wife status, sanitary facilities, electricity, ethnicity and area of residence. We excluded variables with > 10% missing information (MUAC-for-age z-score; 18%
(738/4199) in 2017 and 19% (739/3836) in 2018) and selected between the two highly correlated variables, maternal age and number of siblings.

5 Co-wife: Living in a polygamic household where the husband has at least one other wife. Household and childcare tasks frequently shared between the ‘‘co-wifes”.
6 OPV-0 at birth and OPV primary series consisting of OPV-1 at 6 weeks, OPV-2 at 10 weeks and OPV-3 at 14 weeks of age. Timeliness of OPV1-3 defined as OPV dose

administered within the interval 4 days prior to and 4 weeks after the scheduled age. Timely OPV-0 defined as OPV dose administered within 14 days from birth.
7 Combined measure of timely OPV1-3 primary series vaccination for age of the child, thus excluding OPV-0.
8 IPV: Inactivated Polio Vaccine: Introduced in the vaccination programme in August 2016, but was out of stock from July 2017 to early 2019.

Fig. 2. Multivariable regression model1 among all children with complete information on included covariates. Model 2 with addition of the covariate timely OPV1-3.
Note: 1Multivariate regression model 1 adjusting for sex, child age at time of the campaign, nutrition z-score, maternal age at birth of child, maternal education, maternal
employment, co-wife status, sanitary facilities, electricity, ethnicity and area of residence. (n = 3852 in 2017; n = 3518 in 2018). 2Multivariate regression model 2 adjusting for
variables included in model 1 and timely OPV1-3. (n = 3334 in 2017; n = 3008 in 2018). 3Timely OPV1-3: Timeliness defined as OPV dose administered within the interval
4 days prior to and 4 weeks after the scheduled age of OPV1 at 6 weeks, OPV2 at 10 weeks and OPV3 at 14 weeks of age.
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4. Discussion

Oral polio campaign coverage reached 84% in the 2017-
campaign and 88% in the 2018-campaign. Our study shows that
coverage was lower among children of younger mothers and moth-
ers who had no formal education, whereas coverage was higher for
older children and in certain ethnic groups.

The interviews used to assess campaign coverage were con-
ducted approximately 2 months after the campaigns and may
therefore have been subject to recall bias. However, there was no
difference in the interval between campaign and interview for par-
ticipants and non-participants after the two campaigns. Vaccinated
children had a fingernail painted, which may have facilitated recall
of campaign participation.
4.1. Consistency with other studies

Consistent with studies of both routine[15,16] and campaign[5]
OPV coverage, coverage was lower among children of mothers with
no formal education in both the 2017-campaign and the 2018-
campaign, though the association was not evident in the 2018-
campaign multivariate model. Also, in line with data from other
African countries[5], campaign coverage was higher among older
children.

Contrary to other studies that found that wealth was associated
with campaign coverage[5,7–10], our study generally showed no
association between coverage and household factors, suggesting
that inequity in access to campaign vaccination in urban Guinea-
Bissau may be better targeted by other background factors than
wealth.

Children of the Fula ethnicity had significantly lower campaign
coverage in both the 2017-campaign and the 2018-campaign, as
also observed in vitamin A campaigns in the same area 10 years
earlier[20].
4.2. Interpretation and implications

Coverage in the 2018-campaign was higher among children
who participated in the 2017-campaign five months earlier and
coverage was higher among children with timely routine OPV in
both the 2017-campaign and the 2018-campaign, thereby sup-
porting that campaigns reach more of the already immunized
children. However, coverage was >80% in the 2018-campaign
among eligible children not reached by the 2017-campaign, sup-
porting that campaigns may still have large effects on population
immunity.

However, our study also identifies that coverage could be fur-
ther increased by targeting efforts: Although area and ethnicity
were somewhat correlated, both remained strong predictors of
participation in the multivariate models and could imply that mes-
sages targeted at the Fula community could have an impact. Since
the same ethnic community had lower coverage 10 years previ-
ously, where data were collected by special teams, rather than
the BHP routine data collection[20], this is unlikely to be an arte-
fact caused by a particular data collector. Hence, targeting informa-
tion or deploying more vaccination teams to particular areas with
ability to communicate in the spoken language, Fulani, may
improve campaign coverage in urban Guinea-Bissau.

The youngest children (<9 months) had the lowest coverage,
though they are commonly in closer contact with the health cen-
ters for completion of the EPI schedule and growth monitoring
through monthly weighing sessions. Potentially, these contacts
may be used to disseminate information on upcoming campaigns.
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5. Conclusion

Polio eradication campaigns in urban Guinea-Bissau reach a
large proportion of children, including those who were not timely
vaccinated and unreached in prior campaigns. Potentially higher
coverage could be obtained by targeting messages to younger
mothers, mothers of infants, mothers with no formal education
and from the Fula ethnic group.
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