Vaccine 34 (2016) 2635-2643

\/accine

Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier.com/locate/vaccine

Review

Factors associated with incomplete or delayed vaccination across
countries: A systematic review

@ CrossMark

Marcia de Cantuaria Tauil*, Ana Paula Sayuri Sato, Eliseu Alves Waldman

Faculdade de Satide Piiblica, Universidade de Sdo Paulo, Av. Dr Arnaldo, 715 Cerqueira Cesar, Séo Paulo, SP CEP: 01246-904, Brazil

ARTICLE INFO ABSTRACT

Article history:

Received 8 January 2016

Received in revised form 6 April 2016
Accepted 8 April 2016

Available online 22 April 2016

Background: Despite the significant decline in the incidence of vaccine-preventable diseases as a result
of increased vaccination coverage worldwide, there are many children with delayed vaccination and a
marked heterogeneity in vaccination coverage.

Objective: The aim of this study was to review factors that influence the adherence to childhood immu-
nization schedule in different countries, especially related to socioeconomic conditions and health care
system characteristics.

Methods: Pubmed and Web of Science databases were searched systematically for observational stud-
ies published in peer-reviewed journals in English, Spanish and Portuguese languages from January
1992 to June 2014. We included original articles that assessed vaccination schedule with at least three
diphtheria-tetanus-pertussis, three polio and one measles vaccines in children aged 0-24 months.
Results: 491 articles were identified and 23 met the inclusion criteria and were reviewed. The most cited
factors reported by countries with distinct characteristics were higher birth order (9 articles, 39.1%), and
low maternal education/socioeconomic status (7 articles each one, 30.4%). Irregular monitoring by the
health care services was reported by countries with “mainly private” health care system. Out-of-hospital
birth, no reminder(s) about the next follow-up visit, and mother working outside the home were cited
by countries with low/medium Human Development Index (HDI). Ethnicity, use of private health care
services, and no health insurance were cited by countries with very high HDI. The role of migration on
vaccination coverage was reported by three studies conducted in countries with distinct characteristics.
Conclusions: The factors are complex and driven by context. Overall, strengthening the contacts and
relationships between the health care services and mothers with several children and families with low
educational level/low socioeconomic status appear to be an important action to improve vaccination
coverage.
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1. Introduction

Immunization is one of the most successful and cost-effective
public health intervention for reducing infant and child morbidity
and mortality globally [1,2]. The Expanded Program on Immuniza-
tion (EPI) was launched by the World Health Organization (WHO)
in 1974 with the goal of vaccinating children throughout the world.
In 1999, the Global Alliance for Vaccines and Immunization (GAVI)

Abbreviations: EPI, Expanded Program on Immunization; GAVI, Global Alliance
for Vaccines and Immunization; WHO, World Health Organization; DTP, diphtheria,
tetanus and pertussis vaccine; HDI, Human Development Index; USA, United States
of America; PHC, Primary Health Care service.
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was created to increase access to new vaccines for the poorest
countries [3]. The first diseases targeted by the EPI were diphtheria,
whooping cough, tetanus, measles, poliomyelitis and tuberculosis.
Global policies for immunization and the establishment of the goal
for providing universal immunization for all children by 1990 were
concerted in 1977. This goal was considered an essential element of
the WHO strategy to achieve health for all by 2000. In 2010, an esti-
mated 85% of children under one year of age globally had received at
least three doses of DTP vaccine (DTP3) against diphtheria, tetanus
and whooping cough [4].

Despite the significant decline in the incidence of vaccine-
preventable diseases, there is a considerable number of children
with delayed vaccination and a marked heterogeneity in vaccina-
tion coverage worldwide, which represents a risk to the resurgence
of infectious diseases that are under control and to the rein-
troduction of infectious diseases already eliminated, requiring
different vaccination strategies [5,6]. Previous studies suggest that


dx.doi.org/10.1016/j.vaccine.2016.04.016
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2016.04.016&domain=pdf
mailto:mctauil@yahoo.com.br
mailto:aps.sato@gmail.com
mailto:eawaldma@usp.br
dx.doi.org/10.1016/j.vaccine.2016.04.016

2636 M.d.C. Tauil et al. / Vaccine 34 (2016) 2635-2643

vaccination status is influenced by factors related to the child,
parental attitude or knowledge, social context of the family and
health care services [7-9].

Some factors associated with the child involve prematurity
and having older siblings. Reasons related to parental attitude
or knowledge include lack of knowledge on the role of vaccina-
tions for disease prevention, fear of adverse reaction, belief that
vaccination is not beneficial or causes damage, lack of motiva-
tion, mistrust of health care system and social or cultural pressure
against vaccinations [6,10]. Factors previously associated with the
family social context are; education level of caregivers, socioeco-
nomic status, family composition, belonging to a minority ethnic
or religious group, single mother and young mother or caregiver.
Some reasons related to the health care services include access or
distance from vaccination services, missed opportunities to vacci-
nate, limited availability and knowledge of health workers, costs for
vaccinations, inadequate vaccine supply, incorrectly applied con-
traindications, mothers with limited access to prenatal care and
infants born at home [6,10].

However, these factors may be different depending on the
context [10]. Therefore, the aim of this study was to review in
the literature, studies undertaken in different countries, which
investigated factors that influence the adherence to childhood
immunization schedule (measured by completeness and/or time-
liness) in children aged 0-24 months, especially related to
socioeconomic conditions (family features, parents’ knowledge and
attitudes, the Human Development Index/income) and health care
system characteristics.

2. Methods

This systematic review was written in accordance with the
PRISMA guidelines [11]. The search strategy was designed to
retrieve observational studies looking at the factors that influence
the adherence to childhood immunization schedule in children
aged 0-24 months, published from January 1, 1992 to June 31,
2014. The Pubmed and Web of Science databases were searched
for relevant articles between July 17 and July 21, 2014, using the
key words “vaccination” AND (“delay” OR “timeliness” OR “com-
pleteness” OR “age-appropriate”) AND (“factors” OR “predictors™).
All databases in the Web of Science website were selected. Arti-
cles in English, Spanish and Portuguese were eligible for inclusion.
Two authors (MCT and APSS) conducted the database search and
data extraction independently. Duplicated articles obtained from
different databases were excluded. Manual searching was used in
reference lists of the obtained articles.

Due to the different vaccination schedules across countries, we
included original articles that assessed vaccination schedule with
at least three diphtheria-tetanus-pertussis (DTP3), three polio
and one measles vaccine in children aged 0-24 months. We also
included articles that reported factors independently associated
with complete/incomplete or timely/delayed vaccination using
Cox or logistic regression analysis. Literature reviews and articles
that reported only associated factors with a specific vaccine were
excluded.

Completeness was defined as receiving the basic series of
vaccines recommended by the National Immunization Program
[12]. Timeliness was based on minimum ages at which doses
are considered valid and minimum acceptable intervals between
doses [13]. The factors were classified into three categories
[6]:

1. Family features: socioeconomic status (including community
unemployment rate, interaction between literacy and wealth
index, families with dependent children receiving aid), mother

working outside the home, birth order (including parity and fam-
ily size, more than one child in the house), maternal education,
ethnicity, living in a rural area, migrant family (including recent
and settled migrants, rural-urban and international migration),
age and marital status of the mother.

2. Parents’ knowledge and attitudes: premature child, lack of infor-
mation about vaccination, and vaccination delay at three months
of age.

3. Health care services: type of health care service (public/private),
access to health services (including distance from the health
unit, additional visit to a doctor), irregular monitoring by the
health care services (including antenatal care visits), multiple
vaccination providers, health insurance, out-of-hospital birth, no
reminder(s) about the next follow-up visit, being vaccinated by
a family doctor (not a pediatrician), and delay in being seen in
the last vaccination.

Information about Human Development Index (HDI)/income,
countries health care system and vaccination strategies and cov-
erage were selected from articles, manuals and official sites. The
HDI is a summary measure that includes the following indicators:
life expectancy at birth, mean years of schooling and gross domestic
product per capita. According to the 2013 HDI, countries with less
than 0.550 are considered with low human development; between
0.550 and 0.700, medium human development; between 0.700 and
0.800, high human development; and with 0.800 or more, very high
human development [14]. The health care system was categorized
as “mainly public”, “mainly private” and “mixed” (nearly half pub-
lic and private). Additionally, we verified if the country receives
investments of the GAVI, whether the country’s vaccination was
free of charge (atleast for the vaccines included in this review — DTP,
polio and measles vaccines), how many immunogens were offered
to children aged 0-24 months and about the DTP3 coverage.

3. Results

Four hundred ninety-one papers were identified as fulfilling the
initial search criteria (Fig. 1). After removing duplicate papers (104
articles) and those that did not meet the inclusion and exclusion
criteria (345 articles), 91.4% (449 articles) of the studies were dis-
carded. Forty-two articles had full text screening and another 13
articles were further included after searching the references of the
pre-selected articles. Among the 55 articles, 58.2% (32 manuscripts)
were excluded due to: lack of report of associated factors related to
all vaccines included (DTP, polio and measles) (21.9%); inclusion
of broader age group than 0-24 months (34.4%); inaccessibility
of the manuscript (9.4%); language - one article was in French
(3.1%); and lack of information about all the vaccines included
(31.2%). A total of 23 articles were selected for this review. Of
these, 19 (82.6%) were cross-sectional studies, two (8.7%) were
retrospective cohort studies and two (8.7%) were case-control
studies.

Table 1 describes the HDI/income, the health care system char-
acteristics and the vaccination program of the countries with
manuscripts included. The 23 selected studies were done in 13
different countries. Seven countries (53.8%) have “mainly public”
health care system, three (23.1%) “mainly private” health care sys-
tem and three (23.1%) have “mixed” health care system. In the
United States of America (USA), very high HDI, where the health
care system is “mainly private”, the vaccination is not free of charge
for the majority of the population.

The number of immunogens applied to children aged 0-24
months ranges from seven in India to 16 in Brazil. Countries with
lower HDI such as, Mozambique, Uganda and Kenya, have lower
vaccination coverage for DTP3 than the countries with higher HDI
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Pubmed: 328

Database Search

+
Web of Science: 163

=91 /\ Removal of duplicates: 104

Title and abstract screening:

387

~

Application of inclusion and
exclusion criteria: 345

Included: 13 - from references of
full text screening

42

~

Selected:
23

Full text screening:

Excluded: 32 — did not report associated
factors (n=7), no access to the article (n=3),
article in French (n=1), did not include all
vaccines (n=10), included different age group
(n=11)

Fig. 1. Flow chart of included and excluded articles.

such as, China, Brazil, Belgium, Canada, USA and Australia. In addi-
tion, countries with low HDI have “mainly public” or “mixed” health
care system.

Tables 2 and 3 describe the factors associated with incomplete
or delayed vaccination in different countries and the 23 stud-
ies included, respectively. Factors associated with incompleteness
resembled those associated with delay. Among the 23 reviewed
studies, 14 (60.9%) referred to completeness, seven (30.4%) to time-
liness and two (8.7%) to both.

Table 1

The most cited factor was higher birth order, nine articles
(39.1%), followed by low maternal education and low socio-
economic status, seven articles each one (30.4%). Both factors
were reported by countries with distinct characteristics. Migra-
tion (rural-urban and international migration) was cited as a factor
independently associated to incomplete or delayed vaccination by
three studies conducted in India (rural-urban), Brazil (rural-urban)
and Australia (international migration) with medium, high and very

high HDI, respectively [12,35,36].

Human Development Index, type of health care system and vaccination program in different countries.

Country HDI/Income [14-16]

Type of health care system

Vaccination [33,34]

Burkina Faso 0.388 (181°-low)/Low-income

Receives investments by GAVI?

Mozambique 0.393 (178°-low)/Low-income

Receives investments by GAVI?

Uganda 0.484 (164°-low)/Low-income
Receives investments by GAVI?
Kenya 0.535 (147°-low)/Low-income
Receives investments by GAVI?
India 0.586 (135°-medium)/Middle-income
Receives investments by GAVI*
Philippines 0.660 (117°-medium)/Middle-income
China 0.719 (91°-high)/Middle-income
Brazil 0.744 (79°-high)/Middle-income
Argentina 0.808 (49°-very high)/Middle-income
Belgium 0.881 (21°-very high)/High-income
Canada 0.902 (8°-very high)/High-income
USA 0.914 (5°-very high)/High-income
Australia 0.933 (2°-very high)/High-income

Mainly public [17]

Mainly public [18]

Mixed [19]

Mixed [20]

Mainly private [21]

Mainly private [22]

Mainly public [23,24]

Mainly public [25]

Mixed [26,27]

Mainly public [28,29]

Mainly public [30]

Mainly private [31]

Mainly public [32]

Free of charge

11 immunogens until 24 months
DTP3 coverage: 88%

Free of charge

9 immunogens until 24 months
DTP3 coverage: 78%

Free of charge

9 immunogens until 24 months
DTP3 coverage: 78%

Free of charge

10 immunogens until 24 months
DTP3 coverage: 76%

Free of charge

7 immunogens until 24 months
DTP3 coverage: 72%

Free of charge

11 immunogens until 24 months
DTP3 coverage: 94%

Free of charge

13 immunogens until 24 months
DTP3 coverage: 99%

Free of charge

16 immunogens until 24 months
DTP3 coverage: 95%

Free of charge

13 immunogens until 24 months
DTP3 coverage: 87%

Free of charge

12 immunogens until 24 months
DTP3 coverage: 99%

Free of charge

13 immunogens until 24 months
DTP3 coverage: 96%

Not free of charge

13 immunogens until 24 months
DTP3 coverage: 94%

Free of charge

12 immunogens until 24 months
DTP3 coverage: 91%

2 The Global Alliance for Vaccines and Immunization.
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Factors associated with incomplete or delayed vaccination in different countries.

Completeness

Timeliness

Both

Family features
High socioeconomic status

Low socioeconomic status
Mother does not work outside the
home

Mother working outside the home
Low maternal education

Ethnicity (not Hispanic/Black)
Living in rural area

Higher birth order

Single mother
Mother under 20 years of age
Migrants

Caregiver different from child’s parents

Parents’ knowledge and attitudes
Not premature child
Lack of information about vaccination

Vaccination delay at 3 months of age

Health services
Use of public health care services
Use of private health care services

Low access to health care services

Irregular monitoring by the health care
services

Multiple vaccination providers

No health insurance

Out-of-hospital birth

No reminder(s) about the next
follow-up visit

Being vaccinated by a family doctor

Delay in being seen at the last
vaccination

Barata et al. (Brazil, 2012) [37], Dummer
et al. (Canada, 2012) [38]

Suarez et al. (USA, 1997) [39], Sanou

et al. (Burkina Faso, 2009) [40],
Kawakatsu et al. (Kenya, 2012) [41]
Calhoun et al. (Kenya, 2014) [44]

Jani et al. (Mozambique, 2008) [46],
Bondy et al. (Philippines, 2009) [47],
Suarez et al. (USA, 1997) [39], Calhoun

et al. (Kenya, 2014) [44], Bobo et al. (USA,

1993) [48]
Suarez et al. (USA, 1997) [39]

Barreto and Rodrigues (Brazil, 1992) [12],

Bondy et al. (Philippines, 2009) [47],
Barata et al. (Brazil, 2012) [37], Maina

et al. (Kenya, 2013) [51], Kawakatsu et al.
(Kenya, 2012) [41], Calhoun et al. (Kenya,

2014) [44], Bobo et al. (USA, 1993) [48]
Suarez et al. (USA, 1997) [39]

Herceg et al. (Australia, 1995) [35]

Barreto and Rodrigues (Brazil, 1992) [12],

Herceg et al. (Australia, 1995) [35]
Fiks et al. (USA, 2006) [52]

Fiks et al. (USA, 2006) [52]

Kawakatsu et al. (Kenya, 2012) [41],
Sanou et al. (Burkina Faso, 2009) [40]
Fiks et al. (USA, 2006) [52], Wood et al.
(USA, 1995) [54]

Wood et al. (USA, 1995) [54], Dummer
et al. (Canada, 2012) [38]

Wood et al. (USA, 1995) [54], Jani et al.
(Mozambique, 2008) [46]

Bondy et al. (Philippines, 2009) [47]

Wood et al. (USA, 1995) [54], Fiks et al.
(USA, 2006) [52]

Jani et al. (Mozambique, 2008) [46],
Maina et al. (Kenya, 2013) [51]

Maina et al. (Kenya, 2013) [51]

Babirye et al. (Uganda, 2012) [42], Williams
et al. (USA, 1995) [43], Cui and Gofin (China,
2007) [23]

Barman and Dutta (India, 2013) [45]
Luman et al. (USA, 2005b) [52], Kusuma et al.
(India, 2010) [36]

Luman et al. (USA, 2005b) [49]

Babirye et al. (Uganda, 2012) [42], Luman
et al. (USA, 2005b) [49]

Babirye et al. (Uganda, 2012) [42], Luman
et al. (USA, 2005b) [49]
Kusuma et al. (India, 2010) [36]

Kusuma et al. (India, 2010) [36]

Gentile et al. (Argentina, 2011) [53], Cui and
Gofin (China, 2007) [23]

Williams et al. (USA, 1995) [43], Cui and
Gofin (China, 2007) [23]

Luman et al. (USA, 2005b) [49]

Kusuma et al. (India, 2010) [36]
Luman et al. (USA, 2005b) [49]
Babirye et al. (Uganda, 2012) [42], Barman

and Dutta (India, 2013) [45], Kusuma et al.
(India, 2010) [36]

Gentile et al. (Argentina, 2011) [53]

Theeten et al.
(Belgium, 2007) [28]

Cotter et al. (USA,
2002) [50]
Cotter et al. (USA,
2002) [50]

Cotter et al. (USA,
2002) [50]

Cotter et al. (USA,
2002) [50]

Theeten et al.
(Belgium, 2007) [28]

Some factors such as out-of-hospital birth, no reminder(s) about
the next follow-up visit, and mother working outside the home
were cited by countries with low or medium HDI - Mozambique
(“mainly public”, low-income, GAVI), Kenya (“mixed”, low-income,
GAVI), Uganda (“mixed”, low-income, GAVI) and India (“mainly
private”, middle-income, GAVI) [36,42,45,46,51].

Other factors such as ethnicity (not Hispanic/Black), care-
giver different from the child’s parents, use of private health
care services, existence of multiple vaccination providers, lack
of health insurance, being vaccinated by a family doctor (not
a pediatrician), and delay in being seen in the last vaccination
were cited by countries with very high HDI - USA (“mainly
private”, high-income), Belgium (“mainly public”, high-income),

Argentina (“mixed”, middle-income), Australia (“mainly pub-
lic”, high-income) and Canada (“mainly public”, high-income)
[28,38,39,49,50,52-54].

In two articles done in the Philippines and India (middle-income
countries) [36,47], with “mainly private” health care system,
irregular monitoring by the health care services was found as a
factor independently associated with incomplete vaccination.

Low maternal education was independently associated with
incomplete or delayed vaccination in studies conducted in Kenya,
Mozambique, USA, India, and Philippines [36,39,44,46-49], with
different HDI and type of health care systems (Tables 1 and 2).

Two high-income countries showed opposite results to socio-
economic status: while the study conducted in Canada [38], with
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Table 3
Description of the studies.

Reference

Setting

Year of data

Sample size

Type of study

Statistical analysis

Results

Babirye et al. [42]

Barata et al. [37]

Barman and Dutta
[45]

Barreto and
Rodrigues [12]

Bobo et al. [48]

Bondy et al. [47]

Calhoun et al. [44]

Cotter et al. [50]

Cui and Gofin [23]

Dummer et al. [38]

Fiks et al. [52]

Gentile et al. [53]

Herceg et al. [35]

Kampala, Uganda

Brazil

West Bengal, India

Santo André, Brazil

Oregon/Washington,

United States

Philippines

Gem, Kenya

United States

Gansu, China

Nova Scotia, Canada

Philadelphia, United
States

Buenos Aires,
Argentina

Newcastle, Australia

2010

2007-2008

2007-2008

1971-1981

1984-1987

2003

2003

1993-1994

1997

2006

2003

2008

1994

821

17,295

1338

455

1163

1324

244

5598

1025

8245

5464

1591

187

Cross-sectional

Cross-sectional

Cross-sectional

Case-control

Case-control

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Retrospective
cohort

Cross-sectional

Cross-sectional

Cox regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Untimely vaccination: increasing
number of children per woman
(AHR: 1.84, 95%ClI 1.29-2.64);
non-delivery at health facilities
(AHR: 1.58, 95%CI 1.02-2.46); being
unmarried (AHR: 1.49, 95%CI
1.15-1.94); being in the lowest
wealth quintile (AHR: 1.38, 95%CI
1.11-1.72)

Incomplete vaccination: higher birth
order (OR: 1.5, 95%CI 1.3-1.8);
highest socioeconomic stratum (OR:
1.4,95%Cl 1.1-1.8)

Timely vaccination: delivered at any
institution (OR: 1.6, 95%CI 1.1-2.4);
mother employed (OR: 0.66, 95%CI
0.4-1.0)

Incomplete vaccination: third or
later born child (OR: 1.73, 95%CI
1.08-2.75); migrant mother (OR:
2.40, 95%CI 1.29-4.49)

Delayed vaccination: mother
completed high school (OR: 0.6,
95%Cl 0.4-0.8); not first-born (OR:
1.7,95%Cl 1.2-2.3)

Full vaccination: higher maternal
education (OR: 2.3, p<0.05); 3 or
more children (OR: 0.6, p<0.05); at
least 4 antenatal visits (OR: 1.4,
p<0.05)

Full vaccination: 3 or more children
in the family (OR: 0.27, 95% CI
0.13-0.65); mothers with lower
education (OR: 0.35, 95%CI
0.13-0.97); working spouse in the
home (OR: 0.40, 95%C1 0.17-0.91)
Full vaccination: served by public
provider (OR: 2.41, 95%CI 2.00-2.90);
African American children (OR: 0.56,
95%CI 0.49-0.65); mothers over the
age of 20 years (OR: 1.25, 95%CI
1.06-1.48)

Timely vaccination: reside in urban
areas (OR: 3.24, 95%CI 1.38-7.59)
Delayed vaccination: delayed
immunization at 3 months (OR: 14.1,
95%Cl 7.63-28.57); high
socioeconomic level (OR: 0.30, 95%CI
0.14-0.64); no source of information
(OR: 6.46, 95%CI 1.97-21.16)

Full vaccination: public health
administered vaccines (OR: 1.8,
95%CI 1.6-2.1); least-educated
communities (OR: 2.0, 95%CI
1.7-2.3); areas with higher
unemployment (OR: 1.7, 95%CI
1.4-2.0)

Delayed vaccination: immunization
delay at 3 months (OR: 4.54, 95%CI
3.98-5.19); prematurity (OR: 0.40,
95%CI 0.23-0.68); no health
insurance (OR: 1.53, 95%CI
1.14-2.05); nonparent caregiver (OR:
1.39, 95%CI 1.10-1.76)

Delayed vaccination: lack of
information about vaccination (OR:
1.77, 95%Cl 1.14-2.73); delay in
being seen at the last vaccination
(OR: 1.59, 95%CI 1.17-2.16)
Incomplete vaccination: principal
carer aged <25 years (OR: 4.24, 95%CI
1.55-11.54); principal carer born
outside Australia (OR: 5.81, 95%CI
1.93-17.52)
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Type of study

Statistical analysis

Results

Reference Setting Year of data ~ Sample size
Jani et al. [46] Magude, Mozambique 2001 668
Kawakatsu et al. Nyanza Province, 2011 1965
[41] Kenya
Kusuma et al. [36] Delhi, India 2009 746
Luman et al. [49] United States 2003 14,810
Maina et al. [51] Kaptembwo, Kenya 2011 380
Sanou et al. [40] Nouna district, 2004 476
Burkina Faso
Suarez et al. [39] Texas, United States 1994 4431
Theeten et al. [28] Flanders, Belgium 2005 1349
Williams et al. [43] Virginia, United States 1992 2519
Wood et al. [54] Los Angeles, United 1992 1025

States

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Retrospective
cohort

Cross-sectional

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Incomplete vaccination: time to
arrive to health facility (OR: 3.64,
95%CI 1.71-7.74); low maternal
education (OR: 3.38, 95%CI
2.30-4.97); home delivery (OR: 1.78,
95%CI 1.28-3.36)

Full vaccination: higher knowledge
of vaccination schedule (OR: 8.12,
95%CI 5.51-11.98); first birth (OR:
2.15,95%CI 1.20-3.84); interaction
between literacy and weath
(OR:1.38, 95%CI 1.09-1.76)

Full vaccination: higher maternal
education (OR: 4.04, 95%Cl
2.04-8.00); mothers over the age of
25 (OR: 3.60, 95%CI 1.26-10.30);
settled migrants (OR: 1.93, 95%CI
1.18-3.14); reception of 3 or more
antenatal care visits (OR: 3.89, 95%CI
2.07-7.31); hospital delivery (OR:
1.95,95%CI 1.27-2.98)

Delayed vaccination: single mother
(OR: 1.3,95%CI 1.1-1.6); low
maternal education (OR: 2.3, 95%CI
1.9-3.0); 2 or more children in
household (OR: 1.8, 95%CI 1.5-2.2);
non-hispanic black (OR: 1.3, 95%CI
1.1-1.6); 2 or more vaccination
providers (OR: 1.2,95%CI 1.1-1.4);
public vaccination provider (OR: 1.6,
95%CI 1.3-1.9)

Full vaccination: less than 4 children
within the family (OR: 2.67, 95%CI
1.50-4.74); both at health facility
(OR: 2.26, 95%CI 1.36-3.76); advice
on date of next visit (OR: 2.94, 95%CI
1.45-5.95)

Full vaccination: perception of
communication problem (OR: 0.46,
95%Cl 0.28-0.75); highest
socioeconomic stratum (OR: 2.1; 95%
Cl1.24-3.55)

Full vaccination: receiving Aid to
Families with Dependent Children
(OR: 0.67, 95%CI 0.53-0.84); higher
educational level (OR: 1.48, 95%CI
1.17-1.89); African Americans (OR:
0.70, 95%CI 0.56-0.87); divorced
mother (OR: 0.75, 95%CI 0.59-0.95)
Full vaccination: children vaccinated
in a well baby clinic or day-care
center (OR: 3.0, 95%CI 2.0-4.7)
Timely vaccination: full-time
working mother (OR: 1.8, 95%CI
1.3-2.4); children vaccinated in a
well baby clinic or day-care center
(OR: 2.4,95%CI 1.7-3.4)

Delayed vaccination: low
socioeconomic status (RR: 1.36,
95%CI 1.03-1.78); vaccination delay
at 3 months of age (RR: 5.68, 95%CI
4.28-7.54)

Full vaccination: up-to-date
vaccination status at 3 months (OR:
5.56, 95%CI 1.43-21.6); uninsured
(OR: 0.47, 95%CI 0.20-1.09); private
health care service (OR: 0.45, 95%CI
0.26-0.79); additional visit to a
doctor (OR: 1.13,95%CI 1.01-1.27)

“mainly public” health care system, high socioeconomic status was
associated with incomplete or delayed vaccination, in the study
performed in the USA [43], with “mainly private” health care sys-
tem, low socioeconomic status was associated with incomplete
or delayed vaccination (Tables 1 and 2). In Brazil (middle-income

country with “mainly public” health care system), one study
conducted in 2007-2008 in all Brazilian capitals presented that
children residing in census tracts in the highest socioeconomic
stratum had the lowest percentage of complete immunizations
by 18 months of age [37]. Conversely, in China (middle-income
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country with “mainly public” health care system), a study done in
Gansu Province with children born in 1997, found that low socio-
economic level was associated with delay at 12 months [23].

4. Discussion

Identifying and understanding the factors related to social deter-
minants and to health services on routine immunization programs
in various countries are important to improve vaccination coverage
[10]. Our findings show that these factors are complex and driven
by context.

Some social determinants may be similar in countries with any
income level while others may be population-specific [10]. More-
over, a factor can be changed by the context, for example, a low
education level in Kenya, for instance, is not the same as in the USA
[44,49]. In our revision, some factors associated to failure to adhere
to vaccination were similar in countries with distinct HDI and
health care system, but others were not. Socioeconomic status was
associated with incomplete or delayed vaccination, but the direc-
tion of the association may be paradoxical among the countries
studied. In the USA and Canada (high-income countries), it could be
related to the type of health care system funding (“mainly private”
or “mainly public”), and it warrants more research.

Several studies used education level as a proxy for socioeco-
nomic status. For example, a study conducted in the USA showed
similar conclusions for these two factors; i.e., low education level
and low socioeconomic status were both associated with incom-
plete or delayed vaccination [39,40,48,49]. It corroborates with
a systematic review (studies undertaken in low and middle-
income countries) which pointed out that low education level and
low socioeconomic status were often highly correlated, and were
associated with under-vaccination; however, the underlying expla-
nations for these associations were rarely investigated [6].

Although only two articles took into account both, complete-
ness and timeliness, most of the studies reported similar associated
factors between these categories. Suarez et al. chose to use an “up-
to-date” immunization indicator rather than an “age-appropriate”
indicator, because they believe that the “up-to-date” indicator pro-
vides comparable information about important predictors [39].
Another study that included both found that, in general, the factors
associated with high vaccination coverage were similar [8].

A review including studies undertaken in low and middle-
income countries found that approximately 44% of the reasons
linked to being under-vaccinated were related to health care sys-
tem, and 28% to parental attitudes and knowledge [6]. The authors
reported that some factors related to health care system (missed
opportunities to vaccinate, geographic barriers to receive immu-
nization services) may be feasible to develop approaches that can
be adapted to and implemented in a range of settings, such as
training of health workers to reduce missed opportunities, improve
communication, and remove barriers by enhancing outreach ser-
vices [6]. A study that evaluated the immunization program for 12
and 24-month-old children in Curitiba, Brazil, found that groups
with the highest coverage included children with three or more
appointments at the Primary Health Care service (PHC), and chil-
dren followed at the PHC with the Family Health Strategy [55]. All
these factors depend on the tight integration between the health
care service and the community.

On the other hand, in our review most factors were linked with
family features and parents’ knowledge and attitudes. This is com-
plex and more difficult to address, requiring targeted intervention.
An article about vaccine hesitancy reported that different attitudes
tend to assort into specific profiles; for example, anti-vaccination
attitudes could be attributed to ignorance, misinformation, irra-
tionality or it could be positively correlated with vaccine-related
knowledge [56].

Migration was cited as a factor associated with incomplete or
delayed vaccination by different countries. The role of migration
(rural-urban and international migration) on vaccination cover-
age has been addressed in few studies. Vaccination coverage of
migrants might be associated with their level of integration in
the new society [57]. Canavati et al., in a study of migrant work-
ers from Myanmar to Thailand, reported that it was important to
involve the migrant parents in the development of the immuniza-
tion program as they are key to deciding whether to immunize
their children [57]. Kusuma et al. attribute low uptake of immu-
nization to migrants’ vulnerability and marginalization in the new
sociocultural environment. They believe that if these groups are not
specifically addressed, immunization rates in urban areas may fall
further, as rural-urban migration is an ongoing process [36].

It is important to note that according to some authors, when
there is a health intervention, such as vaccination, at first the high
socioeconomic population may benefit more than the low socio-
economic population, that is, the inequality increases. Then, when
the high socioeconomic population reaches low levels of disease or
condition in question, this starts to occur with the low socioecono-
mic population, that is, the inequality decreases [58].

Beyond the equity in access to vaccination, the safety of vaccines
administered also influences vaccination coverage. Although the
increased number of immunogens have not been cited as a factor
associated with non-adherence to vaccination schedule, it should
be considered in future studies about vaccination coverage. Maybe,
we have missed these studies because we limited the search to all
basic childhood vaccines, rather than specific vaccines versus all
basic childhood vaccines.

Chen et al. presented the potential stages in the evolution of
an immunization program, showing the dynamics of the interac-
tion between vaccine coverage, disease incidence and the incidence
of adverse reaction due to vaccination. They proposed five stages:
pre-vaccine, increasing coverage, loss of confidence, resumption of
confidence and eradication. At stage three, an increased focus on
adverse reaction, often intensified by media coverage of one or a
few case reports, may lead to a loss of confidence in the vaccine by
the public, a reduction in vaccine coverage, and a resurgence of the
disease to higher or even epidemic levels [59].

There were several limitations in our review. Although efforts
were made to include all relevant articles, the review method-
ology might have been unable to identify every relevant article
published during the specified review period. Due to the number
and variability of articles identified by database search, some sub-
jective judgment was employed in selecting relevant articles for
full review. Peer reviewing and using a set of pre-defined inclusion
criteria minimized this subjectivity.

Another limitation is related to the use of the HDI. Given the
complexity of social reality this indicator is always imperfect and
insufficient. So, it can hide large disparities intra-country. However,
itis available for all countries and still considered a global working
tool.

5. Conclusions

In conclusion, to achieve high and homogeneous vaccination
coverage we must take into account the knowledge produced,
which identifies the factors that influence the adherence to vac-
cination and it is fundamental to interpret them according to the
characteristics of each context. Overall, higher birth order, low
maternal education, and low socioeconomic status were the most
frequently cited factors. Therefore strengthening the contacts and
relationships between the health care services and mothers with
several children and families with low educational level/low socio-
economic status appear to be an important action to improve
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vaccination coverage. Thereby, to intensify vaccination coverage
taking into account the factors identified in the selected articles
becomes a challenge for the different countries. However, it is
through these factors that vaccination programs should be guided.

Acknowledgments

We thank Renata Tiene de Carvalho Yokota for her suggestions.

Contributors: All authors contributed to method selection. MCT
and APSS conducted the database search and data extraction. All
authors had full access to the data, reviewed and provided impor-
tant intellectual contribution to the content of the manuscript and
gave their final approval before submission. Conflict of interest:
None declared. Funding: MCT receives a postgraduate scholarship
from Coordination for the Improvement of Higher Education Per-
sonnel (CAPES)/Sdo Paulo Research Foundation (FAPESP): grant
#2014/11714-7.

References

[1] Domingues CMAS, Teixeira MAS, Carvalho SMD. National Immunization Pro-
gram: vaccination, compliance and pharmacovigilance. Rev Inst Med Trop Sao
Paulo 2012;54(Suppl. 18):22-7.

[2] Bustreo F, Okwo-Bele JM, Kamara L. World Health Organization perspectives
on the contribution of the Global Alliance for Vaccines and Immunization on
reducing child mortality. Arch Dis Child 2015;100(Suppl. 1):S34-7.

[3] Chen S-I, Norman BA, Rajgopal ], Assi TM, Lee BY, Brown ST. A planning model
for the WHO-EPI vaccine distribution network in developing countries. IIE
Trans 2014;46(8):853-65.

[4] World Health Organization. The expanded programme on immunization. Avail-
able: http://www.who.int/immunization/programmes_systems/supply_chain/
benefits_of_immunization/en/ [accessed February 2015].

[5] Clark A, Sanderson C. Timing of children’s vaccinations in 45 low-
income and middle-income countries: an analysis of survey data. Lancet
2009;373(9674):1543-9.

[6] Rainey JJ, Watkins M, Ryman TK, Sandhu P, Bo A, Banerjee K. Reasons related
to non-vaccination and under-vaccination of children in low and middle
income countries: findings from a systematic review of the published literature,
1999-2009. Vaccine 2011;29(46):8215-21.

[7] Dombkowski KJ, Lantz PM, Freed GL. Risk factors for delay in age-appropriate
vaccination. Public Health Rep 2004;119(2):144-55.

[8] Fadnes LT, Jackson D, Engebretsen IMS, Zembe W, Sanders D, Sommerfelt
H, et al. Vaccination coverage and timeliness in three South African areas: a
prospective study. BMC Public Health 2011;11:404.

[9] HuY, ChenY, Guo ], Tang X, Shen L. Completeness and timeliness of vaccination
and determinants for low and late uptake among young children in eastern
China. Hum Vaccin Immunother 2014;10(5):1408-15.

[10] Glatman-Freedman A, Nichols KA. The effect of social determinants on immu-
nization programs. Hum Vaccin Immunother 2012;8(3):293-301.

[11] Moher D, Liberati A, Tetzlaff ], Altman DG, PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS
Med 2009;6(7):e1000097.

[12] Barreto TV, Rodrigues LC. Factors influencing childhood immunisation in an
urban area of Brazil. ] Epidemiol Community Health 1992;46:357-61.

[13] Luman ET, Barker LE, McCauley MM, Drews-Botsch C. Timeliness of
childhood immunizations: a state-specific analysis. Am ] Public Health
2005;95(8):1367-74.

[14] Human Development Index. Available: http://hdr.undp.org/en/content/
human-development-index-hdi [accessed November 2014].

[15] The World Bank. Available: http://data.worldbank.org/about/country-and-
lending-groups [accessed March 2015].

[16] Global Vaccine Alliance. Available: http://www.gavi.org/country/ [accessed
December 2014].

[17] Beogo I, Liu C-Y, Chou Y-], Chen C-Y, Huang N. Health-care-seeking patterns in
the emerging private sector in Burkina Faso: a population-based study of urban
adult residents in Ouagadougou. PLoS ONE 2014;9(5):e97521.

[18] World Health Organization. Mozambique; 2014. Available: http://www.
who.int/countryfocus/cooperation_strategy/ccsbrief_-moz_en.pdf [accessed
February 2015].

[19] Ministry of Health. The Republic of Uganda. National quality improvement
framework and strategic plan 2010/11-2014/15. Available: http://health.go.
ug/docs/HSQIFS.pdf [accessed February 2015].

[20] Chuma], Okungu V. Viewing the Kenyan health system through an equity lens:
implications for universal coverage. Int ] Equity Health 2011;10:22.

[21] Ministry of Health and Family Welfare, Government of India. International
Institute for Population Sciences and Macro International. National Family
Health Survey (NFHS-3), 2005-06. Available: https://dhsprogram.com/pubs/
pdf/FRIND3/FRIND3-Vol1AndVol2.pdf [accessed February 2015].

[22] World Health Organization. The Philippines health system review. Avail-
able: http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_
System_Review.pdf [accessed February 2015].

[23] Cui F-Q, Gofin R. Immunization coverage and its determinants in children aged
12-23 months in Gansu, China. Vaccine 2007;25(4):664-71.

[24] China’s Healthcare System. Available: http://www.tillvaxtanalys.se/download/
18.5f097bc113eacc3d6d513e/1369033621751/direct_response-2013_03.pdf
[accessed March 2015].

[25] Paim ], Travassos C, Almeida C, Bahia L, Macinko J. The Brazilian health system:
history, advances, and challenges. Lancet 2011;377(9779):1778-97.

[26] World Health Organization. Health financing in Argentina: an empirical
study of health care expenditure and utilization. Available: http://www.who.
int/health_financing/documents/argentina_cavagnero.pdf [accessed February
2015].

[27] Ministerio de Salud de la Nacién. Recomendaciones Nacionales de vacunacién
Argentina 2012. Available: http://www.msal.gov.ar/images/stories/bes/
graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-
2012.pdf [accessed April 2015].

[28] Theeten H, Hens N, Vandermeulen C, Depoorter AM, Roelants M, Aerts M, et al.
Infant vaccination coverage in 2005 and predictive factors for complete or valid
vaccination in Flanders, Belgium: an EPI-survey. Vaccine 2007;25(26):4940-8.

[29] Gerkens S, Merkur S. Belgium: health system review. Health Syst Transit
2010;12(5):1-266.

[30] Marchildon GP. Canada: health system review. Health Syst Transit
2013;15(1):1-179.

[31] Rice T, Rosenau P, Unruh LY, Barnes AJ, Saltman RB, van Ginneken E. United
States of America: health system review. Health Syst Transit 2013;15(3):1-431.

[32] Australian Institute of Health and Welfare. Available: http://www.aihw.gov.au/
australias-health/2014/health-system/ [accessed March 2015].

[33] World Health Organization. Estimates of DTP3 coverage 2013. Available:
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/
tswucoveragedtp3.html [accessed December 2014].

[34] World Health Organization. Vaccine-preventable diseases: monitoring
system; 2014. Available: http://apps.who.int/immunization_monitoring/
globalsummary/schedules [accessed February 2015].

[35] Herceg A, Daley C, Schubert P, Hall R, Longbottom H. A population-based sur-
vey of immunization coverage in two-year-old children. Aust J Public Health
1995;19(5):465-70.

[36] Kusuma YS, Kumari R, Pandav CS, Gupta SK. Migration and immunization:
determinants of childhood immunization uptake among socioeconomically
disadvantaged migrants in Delhi, India. Trop Med Int Health 2010;15:1326-32.

[37] Barata RB, Ribeiro MC, Moraes ]C, Flannery B, Vaccine Coverage Survey 2007
Group. Socioeconomic inequalities and vaccination coverage: results of an
immunisation coverage survey in 27 Brazilian capitals, 2007-2008. ] Epidemiol
Community Health 2012;66:934-41.

[38] Dummer TJ, Cui Y, Strang R, Parker L. Immunization completeness of chil-
dren under two years of age in Nova Scotia, Canada. Can ] Public Health
2012;103(5):e363-7.

[39] Suarez L, Simpson DM, Smith DR. The impact of public assistance factors on
the immunization levels of children younger than 2 years. Am ] Public Health
1997;87(5):845-8.

[40] Sanou A, Simboro S, Kouyaté B, Dugas M, Graham ], Bibeau G. Assessment of fac-
tors associated with complete immunization coverage in children aged 12-23
months: a cross-sectional study in Nouna district, Burkina Faso. BMC Int Health
Hum Rights 2009;9(Suppl. 1):510.

[41] KawakatsuY, Honda S. Individual-, family- and community-level determinants
of full vaccination coverage among children aged 12-23 months in western
Kenya. Vaccine 2012;30:7588-93.

[42] Babirye JN, Engebretsen IMS, Makumbi F, Fadnes LT, Wamani H, Tylleskar T,
et al. Timeliness of childhood vaccinations in Kampala Uganda: a community-
based cross-sectional study. PLoS ONE 2012;7(4):e35432.

[43] Williams IT, Milton JD, Farrell JB, Graham NM. Interaction of socioeconomic sta-
tus and provider practices as predictors of immunization coverage in Virginia
children. Pediatrics 1995;96:439-46.

[44] Calhoun LM, van Eijk AM, Lindblade KA, Odhiambo FO, Wilson ML, Winterbauer
E, et al. Determinants and coverage of vaccination in children in Western Kenya
from a 2003 cross-sectional survey. Am | Trop Med Hyg 2014;90(2):234-41.

[45] Barman D, Dutta A. Access and barriers to immunization in West Bengal, India:
quality matters. ] Health Popul Nutr 2013;31(4):510-22.

[46] Jani ]V, Schacht C, Jani IV, Bjune G. Risk factors for incomplete vaccination and
missed opportunity forimmunization in rural Mozambique. BMC Public Health
2008;8:161.

[47] Bondy ]N, Thind A, Koval J], Speechley KN. Identifying the determinants of
childhood immunization in the Philippines. Vaccine 2009;27:169-75.

[48] Bobo JK, Gale JL, Thapa PB, Wassilak SG. Risk factors for delayed immunization
in a random sample of 1163 children from Oregon and Washington. Pediatrics
1993;91:308-14.

[49] Luman ET, Barker LE, Shaw KM, McCauley MM, Buehler JW, Picker-
ing LK. Timeliness of childhood vaccinations in the United States. JAMA
2005;293(10):1204-11.

[50] Cotter JJ, Bramble D, Bovbjerg VE, Pugh CB, McClish DK, Tipton G, et al. Timeli-
ness ofimmunizations of children in a Medicaid primary care case management
managed care program. ] Natl Med Assoc 2002;94(9):833-40.

[51] Maina LC, Karanja S, Kombich J. Immunization coverage and its determinants
among children aged 12-23 months in a peri-urban area of Kenya. Pan Afr Med
]2013;14:3.


http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0300
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0305
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0310
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://www.who.int/immunization/programmes_systems/supply_chain/benefits_of_immunization/en/
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0320
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0325
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0330
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0335
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0340
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0345
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0350
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0355
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0360
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://www.gavi.org/country/
http://www.gavi.org/country/
http://www.gavi.org/country/
http://www.gavi.org/country/
http://www.gavi.org/country/
http://www.gavi.org/country/
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0380
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://www.who.int/countryfocus/cooperation_strategy/ccsbrief_moz_en.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://health.go.ug/docs/HSQIFS.pdf
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0395
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
https://dhsprogram.com/pubs/pdf/FRIND3/FRIND3-Vol1AndVol2.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://www.wpro.who.int/asia_pacific_observatory/Philippines_Health_System_Review.pdf
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0410
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://www.tillvaxtanalys.se/download/18.5f097bc113eacc3d6d513e/1369033621751/direct_response_2013_03.pdf
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0420
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.who.int/health_financing/documents/argentina_cavagnero.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://www.msal.gov.ar/images/stories/bes/graficos/0000000451cnt-2013-06_recomendaciones-vacunacion-argentina-2012.pdf
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0435
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0440
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0445
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0450
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://www.aihw.gov.au/australias-health/2014/health-system/
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragedtp3.html
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://apps.who.int/immunization_monitoring/globalsummary/schedules
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0470
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0475
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0480
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0485
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0490
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0495
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0500
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0505
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0510
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0515
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0520
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0525
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0530
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0535
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0540
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0545
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0550

M.d.C. Tauil et al. / Vaccine 34 (2016) 2635-2643 2643

[52] Fiks AG, Alessandrini EA, Luberti AA, Ostapenko S, Zhang X, Silber JH. Iden-
tifying factors predicting immunization delay for children followed in an
urban primary care network using an electronic health record. Pediatrics
2006;118(6):e1680-6.

[53] Gentile A, Bakira ], Firpo V, Caruso M, Lucién MF, Abate HJ, et al. Esque-
mas atrasados de vacunacién y oportunidades perdidas de vacunacién
en nifios de hasta 24 meses: estudio multicéntrico. Arch Argent Pediatr
2011;109(3):219-25.

[54] Wood D, Donald-Sherbourne C, Halfon N, Tucker MB, Ortiz V, Hamlin JS, et al.
Factors related to immunization status among inner-city Latino and African-
American preschoolers. Pediatrics 1995;96:295-301.

[55] Luhm KR, Cardoso MRA, Waldman EA. Cobertura vacinal em menores de dois
anos a partir de registro informatizado de imuniza¢do em Curitiba: PR. Rev
Saude Publica 2011;45(1):90-8.

[56] Peretti-Watel P, Larson HJ, Ward JK, Schulz WS, Verger P. Vaccine
hesitancy: clarifying a theoretical framework for an ambiguous notion.
PLoS Curr Outbreaks 2015, http://dx.doi.org/10.1371/currents.outbreaks.
6844c80ff9f5b273f34c91f71b7fc289. Published Online First: 25 February 2015.

[57] Canavati S, Plugge E, Suwanjatuporn S, Sombatrungjaroen S, Nosten F. Barriers
to immunization among children of migrant workers from Myanmar living in
Tak province, Thailand. Bull World Health Organ 2011;89(7):528-31.

[58] Victora CG, Vaughan ]JP, Barros FC, Silva AC, Tomasi E. Explaining
trends in inequities: evidence from Brazilian child health studies. Lancet
2000;356:1093-8.

[59] ChenRT,Rastogi SC, Mullen JR, Hayes SW, Cochi SL, Donlon JA, et al. The Vaccine
Adverse Event Reporting System (VAERS). Vaccine 1994;12(6):542-50.



http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0555
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0560
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0565
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0570
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
dx.doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0580
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0585
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590
http://refhub.elsevier.com/S0264-410X(16)30145-1/sbref0590

	Factors associated with incomplete or delayed vaccination across countries: A systematic review
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusions
	Acknowledgments
	References


