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Abstract. Poliomyelitis (polio) is a communicable viral disease that mainly affects under-5 children. This study
focuses on the impact of women’s empowerment and women’s working status on the uptake of polio vaccination of chil-
dren in polio-endemic countries, including Pakistan and Afghanistan, and Nigeria, the latter of which has recently been
declared polio-free. The polio vaccination status can be divided into no vaccination (NV), incomplete vaccination (IV), and
complete vaccination. We used data from the most recent Demographic and Health Surveys (DHS) rounds for this manu-
script. Multinomial logistic regression-based estimates suggest that mothers’ working status, empowerment, age, edu-
cation, father’s education, and household wealth status reduce the risk of NV and IV in the polio-endemic countries
(Afghanistan and Pakistan) and Nigeria. In addition, the mothers’ working status, empowerment, age, education, and
father’s education increase the child’s healthcare information that helps complete polio vaccination of the child. On the
other hand, the children whose mothers work in the agriculture sector or are engaged in a blue-collar job are more likely
to remain unvaccinated than women in white-collar jobs. Similarly, mothers engaged in government jobs are more likely
to get their children fully vaccinated than unemployed mothers. Thus, as a child’s polio vaccination is strongly dependent
on a mother’s working status and empowerment, the focus of public policy on empowering women and promoting their
labor force participation may increase polio vaccination uptake, besides adopting other measures to increase
immunization.

INTRODUCTION

Contextualizing poliomyelitis. Poliomyelitis (polio) is a
crippling and infectious disease with lifelong socioeconomic
costs.1 It is a communicable viral disease that mainly affects
children under 5 years. Polio spreads through the fecal–oral
route and accumulates in the intestine, from where it can
invade the nervous system and paralyze the patient.2

Polio can be of two types: naturally occurring or vaccine-
derived. Naturally occurring polio is called wild polio, which
is of three types: type 1 (WPV1), type 2 (WPV2), and type 3
(WPV3). Two types of vaccines are widely used to protect
against poliomyelitis: oral polio vaccine (OPV) and inacti-
vated poliovirus vaccine (IPV). OPV may contain one, two, or
all three types of attenuated vaccine. After WPV2 was eradi-
cated in 2015, the world switched from trivalent OPV (used
for all three types of WPV) to bivalent OPV (used for only
WPV1 and WPV3). In contrast, IPV protects against all the
three types of polioviruses. It differs from OPV because it
does not contain a live virus and cannot cause vaccine-
derived poliovirus (VDPV). However, IPV does not stop the
transmission of the virus. As a result, OPV is often used to
contain the outbreak of poliovirus even in those countries
that exclusively use IPV as part of their routine immunization
program. Countries that use bivalent OPV have added a sin-
gle dose of IPV to protect against WPV2.3

According to WHO, the last case of WPV2 was detected in
1999, and the last case of WPV3 was reported in Nigeria in
2012.2 Both WPV2 and WPV3 have been officially declared
as “globally eradicated” in 2015 and 2019, respectively.
However, as shown in Figure 1, WPV1 remains active in only
two countries: Pakistan and Afghanistan.2

Role of polio immunization in polio eradication. Immu-
nization is a proven, cost-effective intervention to reduce
morbidity and mortality from vaccine-preventable diseases.4

Each year immunization averts 2.5 million deaths in children
younger than 5 years.5 Poliomyelitis affected nearly half a
million people each year before the IPV was developed in
1955.6 Ever since the Global Polio Eradication Initiative was
launched in 1988, the global incidence of poliomyelitis has
dropped by 99%.7 However, there are wide gaps in the polio
immunization coverage in Pakistan and Afghanistan. Sree-
vatsava et al.8 found that IPV coverage among children
under 14 weeks in Pakistan was only 39% in 2018, while
OPV coverage was only 42% in the same age cohort in 2018
in surveyed areas. In Afghanistan, only 51% of the children
received all doses of each antigen though the recommended
data of immunization and the recommended interval
between two doses were not fully observed.9

Even if WPV2 and WPV3 are globally eradicated, and
WPV1 is restricted only to Pakistan and Afghanistan, recent
data shows that cVDPV cases are routinely reported from
many African countries such as Burkina Faso, Democratic
Republic of Congo, Ghana, Nigeria, and Sudan.10 Addition-
ally, insufficient immunization and accessibility issues in
Nigeria, especially in the regions marked by violence, such
as Borno and Yobe and Lake Chad Basin, allow potential
undetected paralytic cases even after Nigeria has been
declared wild polio-free.11

Risk factors of incomplete polio immunization
coverage. The existing literature has identified a range of
factors behind the failure of Afghanistan and Pakistan to
eradicate polio.12,13 In the case of Pakistan, low coverage of
routine immunization, insecurity, extensive movement of
population, and lack of political commitment have been
highlighted as the crucial determinants of incomplete immu-
nization coverage. Pakistan has also witnessed armed
attacks on polio vaccination teams.14 In Nigeria, people rou-
tinely boycotted polio vaccination as they thought it was
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unsafe for their children.15 Violence against and kidnapping
of polio vaccinators also disrupted antipolio campaigns in
Afghanistan and Nigeria.16

Public opinion is swayed against polio initiatives through
rumors and hearsay. For example, in Pakistan, there is a per-
ception that vaccination sterilizes the children, making some
parents reluctant to get their children vaccinated against
polio.17 In contrast, other parents are apprehensive because
they think that the polio vaccine is made with religiously pro-
hibited ingredients.18 Another study on Pakistan discovered
the widespread public belief that polio immunization drives
in Pakistan were a ploy behind which the United States tar-
gets terror networks.19

A vast literature has focused on maternal characteristics,
which affect the extent of polio immunization drives. Some
of the identified factors associated with successful immuni-
zation include a mother’s education, economic condition
and empowerment,20 a mother’s willingness to immunize
their children,21 a mother’s fears about the adverse effects
of immunization,22 and the role of better communication
between mothers and health providers to allay the fears of
mothers about the outcomes of immunization.23 In addition,
a mother’s agency and empowerment are some of the criti-
cal factors in the success of immunization. The women’s
agency, typically measured by their decision-making power,
is positively associated with complete immunization in child-
hood.24 In India, for instance, vaccination of infants was
lower in families where women were not empowered.25

Maternal role in the success of immunization: Some
theoretical reflections. Although risk factors associated
with the spread and eradication of poliovirus and the extent
of polio immunization have been identified in the litera-
ture,12,26–28 all these risk factors interact in a complex way
resulting in the gaps in immunization. So, instead of analyz-
ing the risk factors in isolation, a more consistent approach
would be to explore the reasons for immunization gaps in a
unified theoretical framework. Ecological models of human
interaction have been frequently used to understand the
complicated health issues.29,30 The ecological model devel-
oped by Bronfenbrenner,31 and extended by Reifsnider
et al.,32 consists of a set of nested structures corresponding
with microsystem, mesosystem, exosystem, and macrosys-
tem which can be used to examine the maternal characteris-
tics to achieve success in immunization campaigns.
At the innermost level of the Bronfenbrenner ecological

model32 is the microsystem, which includes both the mother
and child. The following ecological levels represent settings
that may or may not contain the mother. Still, these settings
crucially affect a mother’s parenting style, which, in turn, has
a significant impact on a child’s well-being.
The ecological model of high-level child wellness explains

the mother’s role in child health. According to this frame-
work, child health promotion and protection are influenced
by the interaction of agents (health promotion and protec-
tion), host (child), and environment (a wide range of physical,
biological, and socioeconomic factors). First, the interaction
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FIGURE 1. Recent profile of WPV1 cases in Afghanistan, Pakistan, and Nigeria. Source: GPEI.4 This figure appears in color at www.ajtmh.org.
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of the maternal microsystem (immediate setting containing
mother and child) with the host is reflected in the maternal
characteristics, such as her knowledge of the growth and
development of the child. Second, the interaction
between the mother’s mesosystem (a group of microsys-
tems formed or extended whenever the mother moves in a
new setting) is manifested in the type of informational
resources available to facilitate child health promotion and
protection activities.
The analog of the agent in this study is immunization, as

shown in Figure 2. The interaction of the maternal microsys-
tem with the host is reflected in her knowledge about the
healthy growth of the child, which in turn, is based on her
education, her understanding of immunization, and her abil-
ity to identify the mala fide intentions in the propaganda
against immunization, and most importantly her ability to
influence household members to ensure complete
immunization.
We test the hypothesis that maternal characteristics affect

polio immunization in Afghanistan, Pakistan, and Nigeria. An
analysis of these countries is vital because of the close asso-
ciation of these countries with the polio eradication end-
game. In addition, Afghanistan and Pakistan are the only
polio-endemic countries globally, and the severe issue of

immunization gaps still exists in these countries, including
Nigeria.

METHODS

Variables. The outcome variable of our study is the status
of polio vaccination which corresponds with incomplete vac-
cination (IV), no vaccination (NV), and complete vaccination
(CV). If a child did not receive any vaccination at all, it is cate-
gorized as NV category. If a child received less than four
doses of polio vaccination, it is categorized as IV. If a child
gets all four vaccinations, it is categorized as CV. We consid-
ered a child to have received polio drop if 1) there is a vacci-
nation date on the card, or 2) the mother reports the dose
administration, or 3) vaccination is marked on the card. The
description of variables is provided in Table 1.
Among the maternal characteristics hypothesized to affect

a child’s immunization status, a mother’s empowerment fig-
ures prominently. We used three questions from Demo-
graphic and Health Surveys (DHS) about women’s say in the
decision-making to capture empowerment. The questions
included: 1) Who makes decisions related to health? 2) Who
makes decisions about the household’s major purchases? 3)
Who makes decisions regarding relatives or family visits? If a

FIGURE 2. Ecological model for factors affecting polio immunization. Note: The ecological model is adapted from Reifsnider et al.32 This figure
appears in color at www.ajtmh.org.
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woman makes the decision alone or with her husband, at
least in one of the abovementioned situations, she is placed
in the empowered category. Conversely, if a woman does
not make any decision alone or with her husband in any cat-
egory, she is placed in the not empowered category.
Following the previous literature,33 we constructed expo-

sure to media using three indicators: access to newspaper,
radio, and TV. A woman has no media exposure if she
reports that she does not read newspapers, listens to the
radio, or watches TV. However, if she accesses any one or
more of the three popular media, she is considered to have
media exposure.

Data source. We used the nationally representative and
internationally comparable DHS data for Pakistan (2018),
Nigeria (2013), and Afghanistan (2019). A total of 60,118
ever-married women aged 15–49 years were included in the
analysis. The sample size was 5,687 for Pakistan, 24,435 for
Afghanistan, and 29,996 for Nigeria, respectively. The DHS
data has a two-stage cluster design. Sampling weights are
applied to ensure the representativeness of data. To account
for sampling weights, stratification, and clustering in the
sample design, the svy, and svyset commands
were applied.
Nations depend on the success of their polio immunization

programs, primarily on their routine immunization (RI) sys-
tems. However, in many developing countries, certain
population groups remain susceptible to vaccine-
preventable diseases because of the inadequacies of the RI
systems. Consequently, many countries, including Pakistan,
Afghanistan, and Nigeria, routinely undertake supplementary
immunization activities (SIAs), called mass immunization
campaigns, to vaccinate uncovered or underserved popula-
tion groups against polio. However, the DHS collects the
information on polio vaccination provided only by RI systems

in Pakistan, Afghanistan, and Nigeria and ignores vaccina-
tion information collected through SIAs.34

Statistical methods. The outcome variable, polio vacci-
nation, has been split into three outcomes: NV, IV and CV.
We used a multinomial logistic regression model to estimate
the association between maternal characteristics and polio
vaccination.

RESULTS

The bivariate association between polio vaccination cover-
age and a set of correlates depicted in Table 2 shows that
except for the mother’s working status in Afghanistan, all
variables in the three countries are significant at 95% or
higher significance levels. We retained the insignificant fac-
tors in Afghanistan’s equation to ensure the comparability of
our analyses.
Table 3 provides the results of the multinomial logistic

regression model for the three countries. In this model, CV is
used as a reference category. In all three countries, the risk
of receiving NV is significantly less among the children
whose mothers are empowered than the children whose
mothers are not empowered. Similarly, maternal empower-
ment significantly reduces the risk of IV in Afghanistan (odds
ratio [OR] 0.72; 95% CI: 0.62–0.85; P, 0.001), but this asso-
ciation is insignificant for Pakistan and Nigeria.
Mother’s job is associated with a decrease in the risk of

NV in Nigeria (OR 0.627; 95% CI: 0.54–0.72; P , 0.001) but
counterintuitively, increases that risk in Afghanistan (OR
1.37; 95% CI: 1.03–1.83; P , 0.05). Children of working
women are at a higher risk of receiving IV in Afghanistan (OR
1.38; 95% CI: 1.15–1.66; P, 0.001).
The risk of NV or IV generally decreases as the mother’s

age increases. Mother’s age above 34 years is associated
with a reduced risk of NV in Nigeria (OR 0.801; 95% CI:
0.67–0.94; P , 0.001) and Afghanistan (OR 0.69; 95% CI:
0.57–0.84; P , 0.001). When the mother is 34 years old or
above, maternal age significantly reduces the risk of IV in
Nigeria and Afghanistan.
Mother’s education is a significant correlate of vaccina-

tion, in line with the ecological theoretical model. Higher
education of the mother significantly reduces the risk of NV
in Nigeria (OR 0.12; 95% CI: 0.08–0.18; P , 0.001) and
Afghanistan (OR 0.31; 95% CI: 0.14–0.70; P , 0.01). A
mother’s higher education also significantly reduces the risk
of IV in Pakistan and Nigeria.
The father’s education is generally a significant protective

factor against NV in all three countries. In Nigeria, a father’s
higher education significantly reduces the risk of NV and IV.
However, in Pakistan and Nigeria, higher education insignifi-
cantly reduces the risk of NV and IV.
An increase in the household’s wealth status almost

monotonically reduces the risk of NV and IV in all three coun-
tries. For example, a household in the richest wealth quantile
is 70%, 61%, and 59% less likely to have an unvaccinated
child in Pakistan, Nigeria, and Afghanistan, respectively.
Exposure to media plays a crucial role in the complete

immunization of a child. Overall, the mother’s exposure to
media reduces the risk of NV and IV in all three countries.
The mothers who have media exposure significantly reduce
the risk of NV in Nigeria and Afghanistan. Whereas mother’s

TABLE 1
Variable description

Variables Categories

Vaccination (Outcome variable) Complete vaccination
Incomplete vaccination

No vaccination
Covariates
Maternal empowerment Not empowered

Empowered
Mother’s occupational status Not working

Working
Mother’s current age 15–24

25–34
351

Mother’s highest education level No education
Primary

Secondary
Higher

Mother’s exposure to media No exposure
Exposure

Father’s highest education level No education
Primary

Secondary
Higher

Household wealth quintile Poorest
Poorer
Middle
Richer

Rural/urban residence Rural
Urban

The reference category for each variable is in bold.
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exposure to media also significantly reduces the risk of IV in
all three countries.

DISCUSSION

Maternal empowerment is associated with a significantly
reduced risk of NV in all three countries and a significantly
reduced risk of IV in Nigeria and Afghanistan. Although the
mother’s paid job is a protective factor against NV in Nigeria,
the paid job of women increases the risk of NV and IV in
Afghanistan. A mother’s age exceeding 34 years reduces
the risk of NV and IV in Nigeria and Afghanistan. Higher lev-
els of mothers’ and fathers’ education are associated with a
significantly reduced risk of NV and IV.
Higher household wealth levels are associated with a

reduced risk of NV and IV in all three countries. Geographic
location shows a wide diversity concerning the odds of IV.
Urban children were at 74.9% higher risk of no polio vacci-
nation in Pakistan but living in urban areas is a protective
factor against IV in Nigeria.

Our findings are consistent with a few previous studies
that found maternal empowerment associated with a higher
likelihood of CV and a significantly smaller likelihood of NV
or IV.20,25,35 A mother’s job is also a protection against IV or
NV. A mother’s job provides a hedge against financial
obstacles associated with IV or NV.36–38 The nature of the
job is also a significant predictor of a child’s vaccination
status.
Children whose mothers work in the agriculture sector or

are engaged in a blue-collar job are more likely to remain
unvaccinated than women doing white-collar jobs.39 Simi-
larly, mothers engaged in government jobs are more likely to
get their children fully vaccinated than nonworking
mothers.40

A mother’s age exceeding 34 years is associated with
increased odds for CV. One possible reason is that older
women have greater experience of childcare.13 But some
studies found that younger women were more likely to have
their children vaccinated because they have fewer children
and are more self-motivated.13,36,41

TABLE 2
Bivariate association

Afghanistan: Vaccination Nigeria: Vaccination Pakistan: Vaccination

No IV CV P value* No IV CV P value No IV CV P value

Maternal empowerment (%) (%) (%) (%) (%) (%) (%) (%) (%)
Not empowered 20.7 51.1 28.1 0.000 36.7 44.5 18.8 0.000 6.2 33.5 60.3 0.016
Empowered 15.2 47.7 37.1 – 17.6 49.1 33.3 – 3.9 31.3 64.8 –

Total 17.4 49.0 33.6 – 25.3 47.2 27.5 – 5.0 32.4 62.6 –

Mother’s current age
15–24 17.4 51.2 31.5 0.010 29.5 48.9 21.7 0.000 6.0 35.1 59.0 0.022
25–34 18.4 47.2 34.4 – 22.8 46.6 30.7 – 4.2 30.7 65.1 –

351 15.5 49.5 35.0 – 24.5 46.8 28.7 – 5.9 33.4 60.7 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

Rural/urban residence
Rural 18.8 49.7 31.5 0.000 31.2 49.0 19.8 0.000 5.4 33.9 60.6 0.042
Urban 12.8 46.0 41.1 – 15.6 44.5 39.9 – 4.1 29.1 66.8 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

Mother’s highest education level
No education 19.1 49.8 31.2 0.000 40.8 46.3 12.8 0.000 7.8 39.6 52.6 0.000
Primary 10.3 47.8 41.9 – 21.2 50.2 28.6 – 3.4 26.7 69.9 –

Secondary 9.8 39.9 50.3 – 11.2 48.3 40.4 – 1.7 25.5 72.8 –

Higher 5.4 47.6 47.0 – 3.4 43.2 53.4 – 2.5 25.3 72.1 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

Father’s highest education level
No education 19.5 51.4 29.1 0.000 42.6 45.4 12 0.000 9.7 37.3 53.0 0.000
Primary 14.6 50.5 34.9 – 23.8 49.4 26.8 – 4.7 36.5 58.8 –

Secondary 14.5 43.1 42.4 – 15.0 49.2 35.8 – 2.5 27.4 70.1 –

Higher 13.6 43.8 42.6 – 9.9 45.3 44.9 – 2.8 30.1 67.1 –

Total 17.4 49.1 33.6 – 25.1 47.3 27.7 – 5.0 32.3 62.6 –

Household wealth quintile
Poorest 21.8 51.9 26.4 0.000 40.5 46.4 13.2 0.000 9.3 42.5 48.3 0.000
Poorer 20.0 51.1 28.9 – 33.1 50.2 16.7 – 6.8 33.3 59.9 –

Middle 19.2 50.8 30.1 – 24.8 48.6 26.5 – 3.8 31.7 64.5 –

Richer 14.4 46.7 38.9 – 15.3 48.1 36.6 – 2.8 26.2 71.0 –

Richest 11.5 43.5 44.9 – 6.4 42.0 51.7 – 1.8 27.0 71.2 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

Mother’s occupational status
Not working 17.4 48.2 34.4 0.014 36.3 43.9 19.8 – 4.8 32.3 62.9 0.547
Working 18.1 53.4 28.5 – 20.2 48.7 31.1 – 6.2 32.8 61.1 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

Mother’s exposure to media
No exposure 21.9 50.9 27.2 0.000 38.0 46.5 15.5 0.000 7.7 38.5 53.9 0.000
Exposure 15.2 47.9 36.9 – 17.2 47.7 35.1 – 3.3 28.7 68.0 –

Total 17.5 48.9 33.6 – 25.0 47.3 27.7 – 5.0 32.4 62.7 –

CV5 complete vaccination; IV5 incomplete vaccination; No5 no vaccination.
*P value is based on Design-based F.
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The level of education is positively associated with CV.
Educated parents have greater knowledge about the best
practices of childcare.42–46 A father’s education is important
because he is a major decision maker in the house.43,45 The
specific knowledge of immunization provided by health
workers during their antenatal care (ANC) visits could be
translated into CV only by more educated mothers.47,48

Moreover, higher household wealth levels are associated
with a reduced risk of NV and IV in all three countries. Moth-
ers who belong to higher wealth quantiles have greater

financial autonomy and leverage over their children’s health
to provide better healthcare services to their children.48,49

Geographical location shows a wide diversity concerning
the odds of IV. Urban children were at 67.5% higher risk of
no polio vaccination in Pakistan, whereas living in urban
areas was a protective factor against IV in Nigeria. Children
in urban areas are expected to have higher chances of CV
because they have easier access to health facilities.49,50 In
rural areas, mothers of nonvaccinated children were often
unaware of the needs of immunization and sources of

TABLE 3
Multinomial logistic model

Pakistan Nigeria Afghanistan

NV IV NV IV NV IV
RRR RRR RRR RRR RRR RRR

Maternal empowerment
Not empowered Ref. Ref. Ref. Ref. Ref. Ref.
Empowered 0.704* 0.987 0.580*** 0.906 0.582*** 0.728***

[0.503, 0.986] [0.810, 1.203] [0.506, 0.665] [0.805, 1.019] [0.443, 0.765] [0.622, 0.852]
Mother’s occupational status

Not working Ref. Ref. Ref. Ref. Ref. Ref.
Working 0.952 0.862 0.627*** 0.915 1.378* 1.386***

[0.568, 1.596] [0.645, 1.152] [0.542, 0.726] [0.807, 1.037] [1.038, 1.830] [1.152, 1.669]
Mother’s current age

15–24 Ref. Ref. Ref. Ref. Ref. Ref.
25–34 0.704* 0.824* 0.774*** 0.808*** 0.906 0.803**

[0.502, 0.986] [0.684, 0.993] [0.672, 0.892] [0.724, 0.901] [0.760, 1.079] [0.695, 0.929]
351 0.769 0.820 0.801** 0.832** 0.699*** 0.779**

[0.456, 1.297] [0.625, 1.077] [0.678, 0.947] [0.724, 0.956] [0.579, 0.843] [0.665, 0.913]
Rural/urban residence

Rural Ref. Ref. Ref. Ref. Ref. Ref.
Urban 1.749* 1.112 0.853 0.783*** 1.116 1.139

[1.030, 2.972] [0.855, 1.447] [0.681, 1.068] [0.685, 0.894] [0.751, 1.660] [0.929, 1.397]
Mother’s highest education level

No education Ref. Ref. Ref. Ref. Ref. Ref.
Primary 0.545 0.595*** 0.496*** 0.696*** 0.510*** 0.812

[0.295, 1.007] [0.451, 0.785] [0.412, 0.597] [0.594, 0.815] [0.378, 0.687] [0.652, 1.012]
Secondary 0.393* 0.585*** 0.275*** 0.562*** 0.451*** 0.624**

[0.182, 0.846] [0.438, 0.781] [0.226, 0.334] [0.479, 0.659] [0.291, 0.699] [0.450, 0.865]
Higher 0.738 0.562** 0.123*** 0.524*** 0.315** 0.863

[0.305, 1.787] [0.397, 0.797] [0.0817, 0.185] [0.414, 0.664] [0.141, 0.705] [0.464, 1.607]
Father’s highest education level

No education Ref. Ref. Ref. Ref. Ref. Ref.
Primary 0.609 1.064 0.554*** 0.744** 0.800 0.932

[0.368, 1.008] [0.861, 1.316] [0.446, 0.689] [0.613, 0.901] [0.630, 1.016] [0.813, 1.068]
Secondary 0.368*** 0.797 0.512*** 0.776** 0.716** 0.698***

[0.225, 0.602] [0.634, 1.001] [0.419, 0.626] [0.648, 0.928] [0.570, 0.899] [0.610, 0.798]
Higher 0.552 1.052 0.462*** 0.733** 0.908 0.796

[0.301, 1.011] [0.812, 1.364] [0.347, 0.616] [0.583, 0.921] [0.642, 1.285] [0.615, 1.029]
Household wealth quintile

Poorest Ref. Ref. Ref. Ref. Ref. Ref.
Poorer 0.773 0.752 0.969 0.995 0.807 0.878

[0.446, 1.339] [0.549, 1.029] [0.774, 1.213] [0.822, 1.206] [0.608, 1.072] [0.687, 1.123]
Middle 0.545 0.772 0.863 0.835 0.732 0.841

[0.292, 1.017] [0.567, 1.052] [0.660, 1.127] [0.677, 1.031] [0.503, 1.067] [0.662, 1.069]
Richer 0.424* 0.657* 0.708* 0.775* 0.488*** 0.638***

[0.192, 0.938] [0.453, 0.953] [0.523, 0.960] [0.617, 0.973] [0.372, 0.641] [0.509, 0.800]
Richest 0.304** 0.747 0.394*** 0.581*** 0.419*** 0.565***

[0.124, 0.747] [0.508, 1.100] [0.276, 0.563] [0.456, 0.741] [0.267, 0.658] [0.414, 0.771]
Mother’s exposure to media

No exposure Ref. Ref. Ref. Ref. Ref. Ref.
Exposure 0.675 0.813* 0.673*** 0.863* 0.708*** 0.843*

[0.395, 1.154] [0.667, 0.993] [0.572, 0.793] [0.755, 0.986] [0.594, 0.842] [0.734, 0.968]
Observations 5,687 – 17,172 – 28,562 –

F 5.323 – 36.89 – 7.743 –

p 8.74e-17 – 3.38e-157 – 3.24e-30 –

IV5 incomplete vaccination; Complete vaccination is the reference group in the multinomial logistic model; NV5 no vaccination; RRR5 relative risk ratio. Exponentiated coefficients; 95% CI in
brackets.

*P, 0.05; ** P, 0.01; *** P, 0.001.
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immunization.51,52 In Pakistan, extremist elements have
been engaged in propaganda against polio drives. Though
polio workers are mostly attacked during SIAs in Pakistan
and Afghanistan,53,54 such attacks create a general atmo-
sphere of fear and mistrust, and may have indirect effects on
the vaccination drives undertaken through RI systems. As
the urban population in Pakistan has greater exposure to the
media, including social media, refusal rates against vaccina-
tion are perhaps higher in urban areas.55

CONCLUSION

In polio-endemic countries, completing the basic polio
immunization rate remains a big challenge. This study high-
lights the maternal and demographic characteristics that
help to overcome this challenge. Multinomial logistic
regression analysis was applied using recent DHS data of
Afghanistan, Pakistan, and Nigeria. Nigeria has been
declared polio-free recently in June 2020,2 but it provides an
interesting case to generate important lessons for Pakistan
and Afghanistan.
Since a child’s polio vaccination is strongly dependent on

a mother’s working status and empowerment, the govern-
ments of the respective countries need to focus on empow-
ering mothers, which would help increase polio vaccination
uptake. Additionally, because of the recent security threats
to polio workers, polio immunization programs remain
unsuccessful. Though polio workers are mostly attacked
during SIAs in Pakistan and Afghanistan53,54 (DHS does not
collect information about SIAs), such attacks may indirectly
and negatively affect the government’s initiative through RI
systems. Consequently, there is a reason to believe that
women’s empowerment should complement other protec-
tive factors such as a safe working environment for health
workers. This study, therefore, recommends additional
efforts to provide a risk-free working environment to the
health workers.
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