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Executive Summary

Introduction

Over half (54%) of the world’s population lives in urban areas and this proportion is
expected to increase to 66 per cent by 2050. About 90% of this projected increase will occur
in Asia and, most significantly, in Africa, which is experiencing the highest rates of
urbanization globally. This trend towards urbanization is closely linked with an increasing
number of people living in urban poor communities, including in slum environments. Since
1990 the absolute number of people living in slums increased from 689 million to 880 million
by 2014, with sub-Saharan Africa contributing 56% of this increase. As urbanization trends

accelerate the number of people living in urban slums will also increase, especially in Africa.

Methods

We performed a review of literature to identify what factors contribute to the differences in
immunization coverage seen among urban communities, especially between poorer and
wealthier groups, and identify evidence for effective interventions to increase vaccination
uptake. We searched the following databases Medline, Embase, Global Health, Web of
Science and CINAHL, with a broad range of search terms from the following categories:
vaccine, immunization; urban, peri-urban, slum; and low and middle income countries,
restricting our search to articles published since 2000. We included any observational,
interventional or ecological study conducted in an urban poor or slum community in a low or
middle income country, reporting on factors associated with coverage levels or interventions

to increase immunization coverage.

Results

Significant disparities in health outcomes exist in urban areas, with the urban poor most
affected. These disparities are driven by demographic, geographic, and socio-economic
factors. The coverage of basic health services, including vaccination, is usually lower among
urban poor communities, increasing their vulnerability to vaccine preventable diseases. This
is related to the socio-economic circumstances in which slum-dwellers live, including: having
low levels of income and education; poor provision of public infrastructure such as water
and sanitation; insecure legal status resulting in exclusion from public health systems; and
reduced or absent provision of basic health services. This situation confers an increased risk
of water-borne and vector borne diseases such as diarrhoea, malaria; respiratory tract

infections like pneumonia; HIV/AIDS, and other communicable diseases, as well as
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malnutrition, injuries, and mental ill health. Recent migrants to slums (resident for <12
months) are even more vulnerable compared with longer settled slum dwellers. However, all
slums are different; each with a unique set of social, political and environmental

circumstances contributing to the disparities in health outcomes.

Conclusions

To increase immunization coverage, complex interventions, involving different components,
designed to meet the specific needs of a local slum community are effective in some
contexts. OQutreach services may also be useful to reduce geographic distance to health
providers. More research is required to evaluate the impact of reminder/recall systems,

financial incentives and educational interventions.

Programs should be developed and implemented that improve immunization services in
urban poor communities, particularly providing services to children that live in slums, to
reduce the disparities in immunization coverage between the urban poor and rich. However,
this will require that immunization programs better understand the compositions and
dynamics of slum populations, especially the impact of migration, in order to inform policy

formulation, strategy development, and intervention planning and evaluation.
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1. Introduction

In 2014 over half (54%) of the world’s population lived in urban areas,! and by 2050 this
proportion is expected to increase to 66 per cent, adding approximately 2.5 billion new
urban dwellers.?2 Around 90% of this projected increase will occur in Asia and Africa, which
currently have the lowest levels of urban dwelling population (48% and 40% respectively).
This increasing trend towards urbanization is closely linked with increasing population living
in slum environments , particularly in low- and middle-income countries in Africa and Asia.?
Significant disparities exist in health services coverage, including immunization, and health
outcomes of people living in urban areas, especially between the richest and poorest
residents.? In this paper we aim to describe the current trends in urbanization and
characterise the development of urban poor communities, especially those living in slum
environments; identify factors driving inequities in immunization coverage; and identify the
evidence base for strategies to provide immunization services to children living in urban

slums.

1) Urbanization

Urbanization is the process of people transitioning from dispersed rural settlements, usually
where agriculture is the dominant economic force, to high-density environments
characterized by industrial and service-based economic activity.? There is currently no
universally agreed definition of an urban area, but instead national governments each have

their own definition based on the local context.?

The process of urbanization is driven by multiple factors, including: 1) natural increase i.e., a
larger number of births than deaths in urban areas; 2) migration from rural areas to urban
areas driven by the desire of people to improve their economic circumstances by accessing
employment, economic, and educational opportunities; 3) disasters and conflicts, resulting
in acute or sudden rural-urban or urban-urban migration; and 4) spatial expansion and re-
classification: rural areas being designated as urban areas resulting from local development
or city expansion, annexing communities in urban fringes. The relative contribution of each
of these factors is different in each urban area. The UN Habitat World Urbanization
Prospects Report (2014 revision) estimates that globally around 60% of urbanization is
attributable to natural increases; however, in some areas this is declining, such as in Asia

where rural-urban migration has become relatively significant.?



I1) Urbanization trends

Africa has experienced the highest rate of urbanization over the last 20 years (figure 1; table
B, appendix 1). During this period the rate of change in urban population in Africa averaged
3.55% annually, which was 1.73 times the global average. All other regions had slowing rates
of urbanization (figure 1, a list of constituent countries for each region is presented in
appendix 2). When categorized by country income levels, only the low-income countries
experienced increasing rates of urbanization between 1995 and 2015, and at higher annual

rate levels when compared to middle- and high-income countries.

Figure 1. Annual rates of change in urban population by income category and
region (1995-2015)
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Data source: UN Habitat, World Cities Report, 2016 (1)

However, the absolute number of people living in urban areas is highest in Asian countries
with particularly large urban populations in China, India, Indonesia, Pakistan, and the
Philippines (table A: appendix 1). In figure 2, we show the historical and projected increase
in the number of urban dwellers in African and Asian regions (excluding eastern Asia, which

is on a different scale, dominated by population growth in China; appendix 2).



Figure 2. Total urban population in selected geographic regions, 1995-2025.
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As a result of the combined factors of population size and rate of urbanization, 37% of the
total projected new urban-dwelling population will be concentrated in China, India, and

Nigeria by 2050.2

1ll) Slum development
Unplanned or poorly managed urbanization results in the development of communities with
low quality of living environments, lack of essential services, and low-incomes, i.e., the
development of slums. These living environments pose complex risks to child health and are
challenging areas in which to implement effective immunization programs. However, the
concept of a slum is complex, involving physical characteristics, such as access to clean water
and sanitation facilities; environmental characteristics, such as access to health services; and
social characteristics, including the legal status of both the buildings and their residents.
Given such a broad definition, the term ‘slum’ can apply to a wide variety of urban
settlements in different contexts. To better classify slum areas, an operational definition was
provided in the 2003 UN Habitat Report The Challenge of Slums to try and capture their
multi-dimensional nature.* Slums were defined as having one or more of the following
characteristics:

® Inadequate access to safe water

® |nadequate access to sanitation and other infrastructure

® Poor structural quality of the housing

e QOvercrowding (3 or more people sharing the same room)




® Insecure residential status

The report further underscored the complexity of slums, which often exist as relative
entities in local contexts, and highlighted that slums change and develop faster than other
urban areas making them difficult to quantify reliably. Overall, the idea of a slum is fluid, but
generally applies to an urban area with characteristics of vulnerability for the resident

population.

While some of these characteristics of vulnerability can be identified from routinely
collected information such as the Demographic and Health Surveys (DHS), accurate slum
identification often also requires good local knowledge to supplement this information. A
recent review and analysis describes a more detailed set of factors that characterise slums
and how they impact on the people who live in them for use in models to predict and
evaluate slum development.® These include:

e  Being entry points for the poor: slums often provide the first place of residence

for many people arriving in a city, including rural-urban migrants.

e Being hubs of rising income and asset ownership: with houses often doubling as
businesses, and households with higher possession of television and other
technology than in rural areas.

e (Creating safety concerns for women, with high levels of violence.

® Having negative impacts on health and child mortality, resulting from lack of
access to basic water, sanitation, and health services.

e Lack of education, often due to child labour.

e Exclusion of residents from the formal financial system.

e Political and social exclusion: as slums are often considered to be illegal
settlements and not recognised by governments.

e Being prone to disasters and climate change.

Despite declining global proportion of urban residents who are living in slums, from 46.2% in
1990 to 29.7% in 2014, the absolute number of people living in slums has increased
substantially in the same time period, from 689 million in 1990 to 880 million in 2014 (figure
3). In southern and eastern Asia the number of slum dwellers has remained relatively static
since 2005; however, sub-Saharan Africa has recorded substantial increases, contributing

56% of the total increase in slum-dwellers since 1990 (figure 4).* Current demographic



evidence suggests that Africa will continue to be the main contributor to the growth of the

global slum population for years to come.?

Figure 3. Urban population and slum-dwellers in developing regions,
1990-2014
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Data source: UN Habitat, World Cities Report, 2016 (1)

Figure 4. Population slum dwellers in selected Asian regions and sub-Saharan
Africa, 1990-2014

300
250
200
150

100

Population Slum dwellers (‘000,000s)

Data source: UN Habitat, World Cities Report, 2016(1)

In table 1 we show the top 10 countries with the largest absolute number of slum-dwelling
population. China dominates with over 190 million people; however, >160 million people
live in slums in a collection of south and east Asian countries (India, Bangladesh and

Pakistan) and a further 46 million in Indonesia and the Philippines.



Table 1. Top 10 countries with the largest absolute number of slum-dwelling
population in 2014.*

Country Total country Slum-dwelling Proportion of urban

population population population living in
(‘000s) (‘000s) slums (%)

China 1,376,049 191,107 25.2

India 1,311,051 98,449 24.0

Nigeria 182,202 42,067 50.2

Brazil 207,848 38,491 22.3

Pakistan 188,295 32,365 45.5

Bangladesh 160,996 29,272 55.1

Indonesia 257,564 29,212 21.8

DRC 77,267 21,778 74.8

Philippines 100,699 17,055 38.3

Ethiopia 99,391 13,570 73.9

*Adapted from UN Habitat Report, 2016 (1)

Table 2 shows the top 10 countries with the highest proportion of their total urban

population who live in slums. In contrast to the previous table, all of the countries with high

proportions of the urban population living in slums are in sub-Saharan Africa.

slum-dwelling in 2014.*

Table 2: Top 10 countries with the highest proportion of urban population who are

Country Total country Slum-dwelling Proportion of urban

population population population in slums
(‘000s) (‘000s) (%)
South Sudan 12,340 2,086 95.6
CAR 4,900 1,747 933
Sudan 40,235 11,939 91.6
Chad 14,037 2,603 88.2
Sao Tome & 190 111 86.6

Principe

Guinea-Bissau 1,844 698 82.3
Mozambique 27,978 6,789 80.3
Mauritania 4,068 1,886 79.9
Madagascar 24,235 6,273 77.2
Sierra Leone 6,453 1,857 75.6

*Adapted from UN Habitat Report, 2016 (1)




IV) Health inequities
Given the rapid rate of urbanization, having access to high quality, reliable data on health
outcomes is essential to understand and analyze the drivers and disparities in health among
children in urban areas. However, there are specific challenges facing data collection in
urban areas,® which include:
® The poorest communities are often under-sampled in cross-sectional surveys,
including DHS and MICS.
e Sample sizes resulting from cluster or purposive representative methods may not be
large enough to capture intra-urban disparities.
e Routine population level surveys, including DHS and national censuses, are carried
out too infrequently to accurately represent rapid urbanization.
e All surveys may actively exclude informal settlements, including slums, for political
or legal reasons.

e Neither ‘rural’ nor ‘urban’ have specified, agreed definitions.

Despite these limitations, there are sufficient data that highlight issues relating to disparities
in health service coverage and outcomes between rural and urban populations and between

different groups within an urban population.

A) Rural-urban disparities

On average health outcomes in urban areas are generally better than those in rural areas,
however child mortality has declined dramatically in both urban and rural settings in low-
and middle-income countries (LMICs) over the last 30 years. More recently this decline has
continued in rural areas, but begun to stagnate in urban areas, particularly those with large

slum-dwelling populations, such as countries in sub-Saharan African.”’

Globally, immunization coverage is higher in urban areas than in rural areas, ® however,
evidence is mixed at national and sub-national level. For example, in India overall
immunization coverage is higher in urban areas than in rural areas, and in Bangladesh
coverage is almost equal in urban and rural areas. >*° In the publically available DHS data the
picture looks similar in sub-Saharan Africa, with higher coverage in rural areas. However, a
detailed analysis of DHS survey data using advanced statistical techniques showed that
children in urban areas are 12% more likely to be un-immunized when other socio-economic

characteristics were taken into account.?



B) Disparities in health outcome by wealth within urban areas

While urban settings are home to the wealthiest and healthiest people in a country, they are
also home to some of the poorest and most marginalized communities.*? The urban rich-
poor gap is widening as urbanization increases.! Latin America and the Caribbean, the
world’s most urbanized region, also has the highest levels of wealth inequality; wealth
inequality has also been increasing steadily in Asian cities, including in China, India and
Indonesia.! Despite poor quality data, wealth inequality also appears to be on the increase in

urban Africa.

A general trend of health inequities is seen within urban areas when outcomes are
disaggregated by wealth quintile. The socio-economic environment in which people live is
known to have a profound effect on health throughout their life course.® Evidence from
India, Nepal, and Pakistan show that child-mortality in urban areas on average is lower than
rural areas, except in the poorest 2 urban socio-economic quintiles, which have higher
mortality than the rural population average.*%6 This has resulted in a growing proportion of
child deaths occurring in urban areas and the majority of these preventable deaths are
concentrated among urban poor populations, especially communities in slum
environments.!” In figure 5 we show under-5 mortality in urban areas disaggregated by
wealth quintile, separating the richest and the poorest urban residents, as compared to the
average under-5 mortality for all wealth quintiles in rural areas. All countries show
substantially lower mortality in the wealthiest urban quintile when compared to both the
poorest urban quintile and rural average. In Nigeria and Indonesia, mortality in the poorest
urban quintile is similar to the rural average; in Ethiopia and Bangladesh it is higher; and in

Kenya and India it is slightly lower.



Figure 5. Rural average, urban poorest ,and urban wealthiest under-5 mortality
rates in selected countries

200 -
é 180 - P Rural average OUrban poorest (Q1) W Urban wealthiest (Q5)
E
2 160 -
(=]
8 140 -
-
S~
2 120 -
=]
P
T 100 -
8
S 80 -
9
® 60 -
i
[<]
5 ol 7
w0 /
g 20 - /
5 . . . . . /.
Nigeria (2008) Ethiopia (2011) India (2005) Bangladesh (2007) Kenya (2008) Indonesia (2007)
Country
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One of the main contributing factors to these disparities is that the people in the lowest
income quintiles in urban areas are likely to be living in urban slums, which confer an
increased risk of water-borne and vector borne diseases, such as malaria, diarrhoea;
respiratory tract infections, such as pneumonia; HIV/AIDS and other communicable diseases,
as well as malnutrition, injuries and mental ill health.'® While children living in urban slums
may have better health outcomes than their rural counterparts, in some circumstances,
compared with their wealthier urban peers, their health outcomes are worse. The most
important socio-economic determinants of health outcomes in slums appear to be maternal
education, household wealth, and access to health services.’® A recent review of health
outcomes in slums found that child mortality in slum areas of Nairobi is now higher than it
was 20 years ago, and 2.5 times higher than other areas of the city; similar trends have also

been noted in Bangladesh and Nigerian cities.!®

C) Disparities in immunization coverage by socio-economic status in urban areas

An important disparity in health outcomes seen between the wealthiest and poorest within
an urban area is lower levels of vaccination coverage and increased risk of vaccine
preventable diseases (VPDs) among urban poor communities. Data from DHS surveys are
presented in figure 6 for DTP3 vaccination coverage by richest and poorest wealth quintile in

urban areas.
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Figure 6. DPT3 coverage in selected countries ranked in order of difference between poorest (Q1) and wealthiest (Q5) urban wealth
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The absolute difference in vaccination coverage between the wealthiest and poorest urban
dwellers within each country varies markedly, from 5.1% in Bangladesh to 58.4% in Nigeria.
However, there is relatively little variation in coverage among the wealthiest urban quintile,
which is above 80% in all selected countries except for Chad; but a wide range in coverage

for the poorest urban quintile, ranging from 22% to 86%.

DHS questionnaires do not classify or adequately sample slum communities, so many studies
have been conducted to investigate differential coverage of immunization in specific slum
areas. Tables 3 and 4 show studies that have collected data on immunization coverage in
slums in India and in sub-Saharan African countries respectively, published since 2000.
Articles are ranked in order of countries with the highest reported levels of complete
immunization in the study population. Immunization status was broadly categorized either
as being complete (having had all recommended vaccinations for age), partial (having had
some, but not all vaccinations) or unvaccinated (having had no vaccines); or using a
dichotomous variable of complete or incomplete (including both partial and unvaccinated

populations). The second classification was more common in sub-Saharan African studies.

11



Table 3. Studies conducted in slum populations in India reporting immunization status of children since 2000.

City in India Year Population Sample Immunization Status (%) Notes Ref
of size
ST Complete Partial Unimmunized
Mumbai 2013 Children 12-23 months 352 88.7 11.9 Complete or incomplete (20)
Jamnagar 2013 Children 1-5 years 450 75.0 13.3 11.6 (21)
Mumbai 2016 Children 12-23 months 336 75.0 22.3 2.7 (22)
Rewa 2014 Children 12-23 months 210 72.4 21.9 5.7 (23)
South Delhi 2001 Children 12-23 months 166 69.3 15.7 15.1 (24)
Solapur 2012 Children <5 years 420 64.3 25.6 9.8 (25)
Delhi’ 2010 Rural-urban migrant children up to 2 years 746 60.2 34.9 49 Settled migrants (26)
Varanasi 2015 Children 12-23 months 384 57.0 43.0 Complete or incomplete (27)
Jagdalpur 2015 Children 12-23 months 225 55.1 30.7 14.2 (28)
Surat 2003 Children 9-59 months 3035 49.3 51.7 Measles only (29)
New Delhi 2012 Children 12-23 months 210 47.8 17.2 35.2 Hepatitis B only (30)
Hyderabad 2014 Children 12-23 months 510 44.1 32.0 23.9 (31)
Lucknow 2007 Children 12-23 months 510 44.1 32.0 23.9 (32)
Kanpur 2014 Children <5 years 390 41.4 44.8 13.8 (33)
Delhi' 2010 Rural-urban migrant children up to 2 years 746 39.7 54.8 5.5 Recent migrants (26)
Bhopal 2012 Children < 5 years 790 35.2 48.2 n/a 16.4% status unknown (34)
Bijapur 2013 Children 12-23 months 155 34.8 62.6 2.6 (35)
Meerut 2010 Children 12-23 months 216 31.0 17.1 51.9 (36)
Surat 2009 Children 12-23 months 300 25.1 51.7 23.1 (37)
Delhi 2002 Children <5 years 500 25.0 44.4 30.6 (38)
Chandigarh? 2015 Children 12-23 months 310 23.0 73.0 3.0 Non-migrants (39)
Agra 2010 Children 10-23 months 1728 14.0 45.0 41.0 (40)
Chandigarh* 2015 Children 12-23 months 310 3.0 91.0 6.0 Migrants (39)

T and ¥ denote results from the same study disaggregated by migration status.
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Table 4: Studies conducted in slum populations in sub-Saharan Africa reporting immunization status of children since 2000.

Country City Year Population Sample Immunization Status (%) Notes Ref
size Complete Partial Unimmunized

Ouagadougo (41)
Burkina Faso® 2015 | Children 12-59 months 3103 93.3 6.7

u
Kenya Kaptembwo 2013 | Children 12-23 months 380 76.6 23.4 (42)
Kenya Nairobi 2015 | Children 12-23 months 382 70.0 30.0 (43)
CAR Bangui 2014 | Children <11 months 400 67.0 33.0 (44)
Kenya Nairobi 2011 | Children 12-23 months 1848 58.0 42.0 (45)
Kenya® Nairobi 2015 | Children 12-59 months 1369 55.0 45.0 (41)
Ethiopia Jijiga 2014 | Children 12-23 months 582 47.6 32.7 19.7 Low-income urban (not slum specifically) | (46)
Nigeria Ibadan 2013 | Children 12-23 months 588 38.8 45.6 15.7 Low-income urban (not slum specifically) | (47)
Nigeria¥ 2012 | Children >12 months 604 24.3 75.7 Rural

Multiple
Nigeria¥ N 2012 | Children >12 months 593 15.2 84.8 Urban (48)
Nigeria¥ cities 2012 | Children >12 months 1303 8.5 91.5 Rural-Urban migrant

€ and ¥ denote results from the same study disaggregated by urban, rural or migration status.
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The most striking feature of this evidence is the wide range of coverage reported in different
slum contexts. In India, complete coverage reported ranged from 3.0% in rural-urban
migrant children in a slum in Chandigarh to 88.7% in Cheetah Camp in Mumbai, while the
highest levels of unimmunized children were found in Meerut (51%) and Agra (41%).
Similarly, across 8 studies conducted in 5 sub-Saharan countries complete immunization
coverage ranged from 8.5% in a representative sample of rural-urban migrant children in

Nigeria to 93.3% in the slums of Ouagadougou, Burkina Faso.

As a result of lower vaccination coverage, VPDs contribute to worse health outcomes in low-
income urban populations, particularly in slum areas. Increased morbidity and mortality has
been observed for a variety of diseases, including measles,**:>® mumps,! diphtheria,*?
influenza,>® and typhoid®>7 in countries including: South Africa,* India,>0->15>57
Bangladesh>*°® and Kenya.>* Outbreaks of VPDs are more common in urban slums owing to
high population density and continuous influx of a new pool of infective agents with
immigrating population and have a larger number of cases and potential for greater

morbidity and mortality.*9>%%7

D) Rural-urban migration

One of the factors contributing to disparities in health outcomes and immunization coverage
in urban poor communities is rural-urban migration, which is known to have a negative
impact on immunization coverage in migrant children. Children in migrant communities in
China, India, and Nigeria have been found less likely to be fully immunized than urban non-
migrants; and more recent migrants have lower coverage than settled migrants (generally
classified as being resident for 12 months or more)®® partly explained by the legal status of
migrants, which can impact on uptake of services and health outcomes. An example of this is
the hukou system of registration for public services in China, which determines entitlement
to healthcare. Migrant workers are most often registered in their rural home district and not
in their urban location and thus are known to under-use health services in general and
immunization services specifically, resulting in lower childhood immunization coverage than

among their urban or rural counterparts.®®
Slum communities are often the entry point for recent rural-urban migrants, who are more

likely to have worse health outcomes than settled slum residents. For example, a study

comparing the morbidity among children who migrated with their parents from a rural to an
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urban area in Nairobi found significantly greater morbidity among the new urban arrivals
than would be expected if they had remained in their rural environment.®® Immunization
coverage is also lower in the new-arrival population than in both the rural community that
the migrants left and the urban community which they have joined.*® The difference in
immunization uptake can be stark, as evidenced in tables 3 and 4 that disaggregate a range

of study populations by migration status.

However, a number of these studies highlight that the difference is partly explained by the
socio-economic status of the migrant population, suggesting that factors such as wealth,
income, and education play an important role, as well as migratory disruption.?6:3%48 This

effect has also been noted in rural-urban migrant communities in China.®?

2. Methods

We performed a review of literature to identify what factors contribute to the differences in
coverage in immunization services seen among urban communities, especially between
poorer and wealthier groups, and identify evidence for effective interventions to increase
vaccination uptake and utilization. We searched the Medline, Embase, Global Health, Web
of Science and CINAHL databases, with a broad range of search terms from the following
categories: vaccine, immunization; urban, peri-urban, slum; and low and middle income
countries, restricting our search to articles published since 2000. We included any
observational, interventional or ecological study conducted in an urban poor or slum
community in a low or middle income country, reporting on factors associated with

immunization coverage levels or on interventions to increase immunization coverage.

In total, 49 studies reporting on factors associated with immunization coverage were
identified and 21 studies reporting on interventions to increase vaccination uptake in urban

slum communities. A summary of this evidence is presented below.

3. Factors associated with immunization uptake in urban slums
The evidence relating to what factors are associated with immunization coverage among
children living in urban slums is presented below, categorized into 3 groups: socio-economic

characteristics; information, beliefs and behavior; and health services.
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1) Socio-economic characteristics

The evidence for the effect of different socio-economic (SE) characteristics of

slum-dwelling urban population is mixed, with studies conflicting on whether certain factors
are associated with immunization uptake and, if they are, the strength of the association.
The largest evidence base in the literature is from India, where SE factors have been studied
extensively in a variety of slum areas. One study used data from the Indian National Family
Health Survey and compared SE factors and outcomes of 1,877 children in less developed
Empowered Action Group states with their more developed northern counterparts;®? of 9
characteristics studied, contributing factors to SE inequality were having an illiterate mother

(31%), poverty (26%), an illiterate father (12%), and being a 3™ born child or greater (11%).

However, studies conducted in individual slums paint a more heterogeneous picture, with a
few studies associating mothers’ education with lower immunization coverage?*>4° and
others not associating mother’s education with low immunization coverage.?*2® Similarly,
female children had lower coverage in some studies,?>?*% but no gender difference was
found in others.2%?>3° Qutside India, a study in a slum in Karachi, Pakistan, found an
association between immunization coverage with SE status, with lower coverage in lower SE
groups.®® However, the study reported a significant effect of being from a marginalized
ethnic group, particularly if this is associated with illegal or insecure residential status in a

slum.

The findings in sub-Saharan African countries are similar, with different factors emerging as
important in different slum areas. For example, across three different slum populations in
Kenya, factors associated with immunization uptake included maternal education,
employment and age, child’s birth order, number of children in the family, place of birth
(home or health facility) and household assets and expenditure.*>***> In another study,
ethnic group was a significant predictor of measles vaccine uptake.®* However, a paired
study conducted in slums in Nairobi, Kenya, and Ouagadougou, Burkina Faso, found that
while the SE factors in each slum were similar, children in Nairobi were 11.5 times more

likely to be unvaccinated, suggesting a powerful environmental effect in this case.*!
The findings above are partly as a result of the nature of available studies, which is primarily

associated with SE factors and coverage data from routine sources or cross-sectional

surveys, and so the outcome is dependent on the data variables collected. However, there is
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a probability of variation in the effect of SE factors in different slum areas, depending on

specific cultural and demographic conditions.

I1) Information, beliefs and behavior

The majority of the studies that collected information on demographic and SE characteristics
in urban slums also asked parents (mainly mothers) why their children were not fully
vaccinated. A synthesis of the most frequently cited factors in 16 studies undertaken in a
variety of Indian slums found a wide range of factors offered by parents. The most common
were: parents being unaware of the need for vaccines (14 studies); either the child’s mother
or both parents being too busy to take their child to be vaccinated (7 studies); parents
traveled to home village or place of origin (5 studies); and parents or caretakers unaware of
the location or timing of the vaccine clinic (5 studies).2022727:29-32,38-40,62,65 Additionally, several
factors, ranging from having no faith in vaccinations to loss of earnings, were also raised

with different factors being important in different slums.

Unfortunately, there are fewer studies available from other countries to make similarly
detailed comparisons. In a study conducted in Islamabad, Pakistan, maternal knowledge of
immunization was an important factor in predicting immunization coverage;®® a study in
Ibadan, Nigeria, found fear of side-effects, mothers not aware of services, and parents being
too busy to attend clinic to be significant;*” and the 3 main reasons for under-vaccination
identified in a study from Bangui, Central African Republic, were the mother being too busy,

negative attitude of health workers, and lack of access to information on vaccination.*

Only one qualitative study, conducted using qualitative analysis of focus group interviews,
to investigate access and uptake of health services among urban slum populations in DRC
was identified.®” Overall the study reports that out-of-pocket expenditure was the main
barrier to use of services. Respondents also reported treating free commodities, including
vaccines and bed nets, with suspicion. Services were often seen to be beneficial, but were
not acceptable due to lack of information and distrust in the government. Participants cited
rumors and uncertainty about whether some interventions could be harmful and highlighted
lack of health worker knowledge and poor communication in relation to vaccines. This paints
a more complex and nuanced picture of health beliefs alongside the need for good
information and communication generated by qualitative studies than is captured through

cross-sectional studies alone
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Similarly with the SE factors, it’s likely that there is a combination of research study design
and local variation in health beliefs, culture, and environment that contributes to the
variation in factors identified in the studies described above. However, the evidence
suggests that improving demand-side interventions, such as improving communication,

awareness, and knowledge, could increase immunization coverage.

11l) Health services

In informal, illegal or swiftly emerging settlements, the provision of health services has been
shown to be different when compared to the rest of an urban area, which may also have an
effect on immunization coverage and lead to inequities in coverage, particularly among the
urban poor in slums.®® Access to health services is also an important factor in improving
immunization coverage in slum areas. A detailed study that used mapping techniques to
evaluate health service access in a slum community in Agra, India, found that the presence
of a health center within 2km of the slum doubled the chances of a child being completely
vaccinated.*® A study conducted in Lusaka, Zambia, using Geographic Information System
methods also showed that further distance from service points were associated with a
significant reduction in uptake of DTP3 and measles vaccine, but that the effect of this could
be reduced by the provision of outreach services into underserved areas.®® In addition,
health services in slum areas may be provided through different organizations than in other
parts of an urban area. For example, a study conducted in Bangladesh highlights that the
informal private sector provision of health services by non-medically qualified staff is more
common than public provision in slum areas, although this may be supplemented by services

provided by NGOs and satellite clinics from public institutions.”

Slum-dwelling populations are less likely to access health services, even when they are
provided, because of fear of costs, risk of losing income, or not knowing where and when
services can be accessed.”* When people do access healthcare, the quality of the services
provided also plays a role: higher patient satisfaction and provision of accurate information

leads to increased attendance for repeat vaccine doses, thus increasing coverage.”?

When people do access health services, missed vaccination opportunities, which is when
health workers interact with a child who is under-immunized and could have been offered a
vaccination but for some reason do not, might occur. It is not clear whether there are

differences by slum areas, but a study conducted in 6 health facilities in a Nairobi slum found
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that coverage of 1%, 2", and 3™ doses of oral polio vaccine would have increased by 16%,
18%, and 11% respectively if all missed opportunities for vaccination had been taken.
Additionally, increases of 11% for 1*t and 2" doses of DTP, 7% for 3™ dose of DTP, and 19%
for measles would have been noted if missed opportunities were addressed, underscoring

the significance of addressing missed vaccination opportunities.”

IV) Migration status

Recent migrants appear to have lower immunization coverage than migrants who have been
settled in an urban-slum area for more than 12 months,?® suggesting that migrating to a new
locale has the most significant effect on immunization coverage, which then resolves to be
similar to the slum-area average over time as a result of adaptation to the new environment.
A study comparing rural, urban and rural-urban migrant mothers in Nigeria found that
children of urban non-migrant mothers had 67% higher chance of being fully immunized
than children whose mothers had migrated.*® This difference was attributed to the
disrupting force of migration, including loss of social networks and changes to economic
circumstances, which are unique to migrant populations in slums. However, after applying a
statistical model, other characteristics, including children being of higher birth order; being a
mother aged <18 years; and having a lower SE status, also played a role in determining
immunization status of migrants, independent of migration status. Thus there are elements
of similarity of the risks of low immunization coverage as faced by all urban poor

communities, but these are exacerbated by the disruptive force of migration itself.

The reasons for low coverage in rural-urban migrants also appear to be different from non-
migrants living in slum communities. A study comparing reasons for under-immunization
given by migrant and non-migratory parents of children in an Indian slum cited the following
reasons for migrant populations: mother or both parents being too busy; parent returned to
home village; parent unaware of place or time of immunization; and lack of awareness for
the need for immunization as the main reasons for under-immunization among a majority of
migrant parents.? This suggests that health services or other interventions need to be
tailored to meet the needs of migrant communities, if uptake and utilization of

immunization services is to be improved in this vulnerable population.

4. Interventions to improve immunization coverage in slums
Twenty-one studies were identified that looked at interventions to increase immunizations

uptake specifically in a slum area, or have included interventions delivered in an urban
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population including a low-income or slum community. A summary of these interventions
are presented below, divided into four categories: complex interventions; outreach

programs; reminder/recall systems; education; and studies considering incentives.

1) Complex interventions

Interventions involving multiple components designed to meet the specific needs of a slum-
dwelling community have evidence of effectiveness in some contexts, especially if they have
been designed and delivered with community involvement. Two related studies report on an
intervention conducted in urban slums in Dhaka, Bangladesh. The first is a non-controlled
before-and-after evaluation of the intervention, which included four components: extended
immunization services hours to cater for working parents in slum areas; training for service
providers to increase knowledge of vaccines; a screening tool to identify opportunities for
vaccination at clinics; and a support group made up of local community members to increase
participation.”* Analysis of data involving 529 children before and 526 after the intervention
showed that during the 12-month intervention period coverage for all vaccinations
increased, with complete immunization rising from 43% to 99%. The second paper
calculated the cost of the program at $20.95 per additional fully immunized child.” While
this cost is not insignificant, this does provide a potentially effective model to consider when

designing programs to meet the needs of urban slum-dwellers.

A similar program in Patna, India, that involved enhanced service delivery, including
outreach services, additional nursing staff, task shifting, GPS monitoring of vaccine
distribution, community link workers and community mobilization, increased monitoring,
supervision and communication components, in low-income urban areas was evaluated
using before- and after-analysis of routinely collected data.”® The results showed substantial
increases in immunization uptake and utilization e.g., DTP3 increased from 21% to 49%,
measles from 23% to 51%. However, the low baselines meant that high proportions of
children who were under-immunized children were still vulnerable to preventable diseases.
A similar study conducted in Indian slums evaluated the implementation of the Urban Health
Program (UHP), which included interventions designed to increase awareness and demand
of health services, while increasing supply and accessibility across providers and improving
links between providers and slum communities.”” Interventions included the formation of
women’s groups, outreach health camps, and political engagement, resulting in increase in

complete immunization among infant from 32% to 72%.
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11) Outreach programs

The outreach programs identified in the literature focused specifically on reducing physical
distance between communities and health services, and not on interventions to reduce the
social distance that some slum residents felt when accessing health services, especially

those newly arrived migrants.

Two related studies reported on the Growth Monitoring Program Plus (GMP+), which
involved providing monthly health outreach services embedded with immunization services,
implemented in peri-urban areas of Lusaka, Zambia.®*’® Comparing sites that started the
intervention early with those that started implementing it later, immunization coverage was
shown to considerably increase by intervention from 52.6% to 68.8% in the early area and
from 43.1% to 56.7% in the later area, which was statistically significant even after
controlling for socio-economic characteristics. Using geographic proximity, the authors
report that prior to the intervention lower coverage was found with further distance from
health facilities, but when the distance was reduced using outreach services, coverage

increased.

A study on an outreach services provided in Aligarh City, India, as part of a campaign
reported success in immunizing over 2,500 children in a low-income district and improving
overall full immunization coverage, demonstrating both feasibility and acceptability,

although the authors note low coverage in the community overall.”®

Ill) Reminder/recall systems

Reminder/recall systems have good evidence for effectiveness in high-income countries and
are considered as a core component of any vaccination program.®° However, particular
challenges face the provision of reminder/recall systems in urban areas of LMICs, especially
in slums, e.g., informal road systems, lack of addresses, no postal system and limited access
to electronic communications. Nonetheless, a number of studies have shown varying levels
of success in the use of text message (SMS) or other reminder systems in low-income, urban
environments. In Bangladesh, the use of SMS reminder system among urban street dwellers
and a rural ‘hard-to-reach’ population was studied.?! The results showed an increase in

immunization coverage in both populations after controlling for maternal education, phone
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ownership, and sex of child, with an adjusted odds ratio of complete vaccination of 3.0 (95%

confidence interval [Cl]: 1.4-6.4) among the street-dwelling urban children.

A proof of concept study in an urban poor community in Guatemala City showed that the
use of an SMS system to remind mothers of infants to receive pentavalent vaccine
demonstrated that it was feasible and acceptable, but showed no difference in vaccine
uptake and utilization in the intervention group.®? In Pakistan, an SMS system was
successfully used to monitor provision of polio immunization by asking urban community
members to report whether their children had been vaccinated, helping to monitor

coverage during door-to-door polio campaigns.®

IV) Incentives

Two studies were identified that considered the effect of incentives on encouraging
vaccination uptake. A study of the Bolsa Familia program of conditional cash transfers in
Salvador City slums, Brazil, found that families in receipt of payments had higher use of
health clinics and increased odds of vaccination uptake (odds ratio (OR) 2.8; 95% Cl: 1.4—
5.2).8% A study conducted in Pakistan involving nearly 4,000 children investigated the effect
of providing a coupon redeemable for food or medicine (worth US$2) to incentivize
attendance amongst low-income mothers in Karachi to return for follow-up immunization
appointments.®® The results showed increase (OR 2.2, 95% Cl: 1.95-2.48) in timely
completion of the DTP immunization series among study group compared with their

controls.

V) Education

Only one study was identified that considered the effect of an intervention focusing on
education or information provision to parents living in low-income urban areas. This was a
randomized controlled trial conducted in Karachi, Pakistan, and involved community health
workers delivering pictorial messages in a low-income population to support and encourage
vaccination.®® The intervention resulted in a 39% increase (OR 1.39, 95% Cl: 1.06—1.81) of
DTP3/Hepatitis B completion in the intervention group although a considerable number
(27% of the sampled population) of women invited, who may have been less likely to have
their children vaccinated, declined to take part in the study. Maternal education levels were
higher in the intervention group, which may also be a source of bias; however, this finding is

encouraging because this type of intervention might be cost effective to implement.
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5. Conclusions

As urbanization trends accelerate over the next three decades, the population of urban slum
dwellers is expected to increase in Africa and Asia. Health outcomes differ between urban
rich and urban poor communities, and these disparities are driven by demographic,
geographic, and socio-economic factors. The coverage of health interventions, including
vaccination, are usually lower among urban poor communities, increasing their vulnerability
to vaccine preventable diseases. Recent migrants to cities (resident for < 12 months),
particularly those who arrive into slum areas, are even more vulnerable compared with
settled slum dwellers. Factors that underpin this increased vulnerability include a lack of
social networks, no knowledge of where and what social services exist, and limited or absent
assimilation into their new environment. Current EPI systems and delivery strategies in
urban areas do not appear to effectively meet the circumstances of the urban poor,

particularly those living in slum conditions.

Because slums are heterogeneous, multi-component interventions designed to meet the
specific needs of a local slum communities have evidence for effectiveness in a number of
different slum contexts. Outreach services may also be useful to reduce geographic distance
to health services. More research is required to evaluate the effectiveness of
reminder/recall systems, financial incentives and educational interventions, as well as
monitoring and evaluation of existing services to ensure they meet the needs of rapidly
expanding urban communities. No interventions were identified to provide services for
migrant populations in low and middle income countries, who are a particularly vulnerable
group. Policy makers and immunization stakeholders should develop strategies to address
the challenge of deprivation afflicting the urban poor and strive to reduce the marked
disparities in immunization and wider health outcomes when compared to the wealthier
urban dwellers. More research, including qualitative studies, will be needed to describe slum
populations and to inform policy formulation, strategy development, and intervention
planning. A reallocation of resources and a change in focus of current immunization
strategies will be needed in order to meet the needs of children living in low-income urban

areas.

The increasing populations of people living in urban areas, particularly urban slums, is
introducing new challenges for health programs, especially in effectively addressing the

health disparities between the urban poor and wealthy. This is being reflected in changing
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patterns of vaccine preventable disease outbreaks, which are becoming more common and
severe in urban areas, and are exacerbated by existing vulnerability of slum dwellers
characterized by low immunization coverage, poor sanitation, or crowded living conditions.
The attainment of global and national goals of immunization in future will require specific

attention on slum environments in urban settings.
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APPENDIX 1: Additional Data

Table A: Urban and Slum populations in global regions in 2014. Adapted from UN Habitat,

2016 (1).
Region Total urban Proportion Proportion Total urban
population urban urban slum
(‘000s) population population population
(%) living in slums (‘000s)
(%)
Developing regions 2,968,517 48.4 29.7 881,080
Latin America & 495,857 79.5 21.1 104,847
Caribbean
Western Asia 151,084 69.6 24.9 37,550
Eastern Asia 960,235 58.9 26.2 251,593
Northern Africa 151,084 51.4 11.9 11,418
South-Eastern Asia 294,409 47.0 28.4 83,528
Sub-Saharan Africa 359,009 37.4 55.9 200,667
Southern Asia 609,139 344 31.3 190,875
Oceania 2,448 23.0 24.1 591

and 2010-2015. Adapted from UN Habitat, 2016 (1).

Table B: Mean annual rate of change in urban populations by region, showing 1995-2015

Region 2000-2005 2005-2010 2010-2015
(%) (%) (%)
World 2.27 2.20 2.05
HIC 1.00 1.00 0.76
MIC 2.77 2.61 2.42
LIC 3.70 3.70 3.77
Africa 3.42 3.55 3.55
Asia 2.79 2.79 2.50
Latin America & Caribbean 1.76 1.55 1.45
Europe 0.34 0.34 0.33
North America 1.15 1.15 1.04
Oceania 1.49 1.78 1.44
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APPENDIX 2: Countries and Regions
The countries and regions used in this report are based on the UN classification, as described

in the World Cities Report 2016, published by UN Habitat (1):

e Sub-Saharan Africa
o Eastern Africa

=  Burundi

= Comoros

= Djibouti

= FEritrea

= Ethiopia

=  Kenya

= Madagascar
=  Malawi

=  Mauritius

= Mayotte

= Mozambique
=  Reunion

= Rwanda

= Seychelles

= Somalia

=  South Sudan
= Uganda

= United Republic of Tanzania
= Zambia

=  Zimbabwe
o Middle Africa
= Angola
= Cameroon
=  Central African Republic
= Chad
= Congo
= Democratic Republic of the Congo
= Equatorial Guinea
=  Gabon
= Sao Tome & Principe
o Southern Africa
= Botswana
= Lesotho
= Namibia
=  South Africa
= Swaziland
o Western Africa
= Benin
=  Burkina Faso
= Cabo Verde
=  Cote d’lvoire
=  Gambia
= Ghana

31



= Guinea
=  Guinea-Bissau

= Liberia
= Mali
=  Mauritania
= Niger
= Nigeria
= Saint Helena
= Senegal
= Sierra Leone
= Togo
® Asia

o Eastern Asia
= China
= Hong Kong
= Macao
= DPR Korea
= Japan

= Mongolia

= Republic of Korea
o Central Asia

=  Kazakhstan

= Kyrgyzstan

= Tajikistan

=  Turkmenistan

= Uzbekistan
o Southern Asia

=  Afghanistan

= Bangladesh

= Bhutan

* |ndia

" Jran

=  Maldives
= Nepal

=  Pakistan
= Sri-Lanka

o South-Eastern Asia
=  Brunei Darussalam
= Cambodia
* Indonesia
= Lao People’s Democratic Republic

= Malaysia
=  Myanmar
=  Philippines
= Singapore
= Thailand
=  Timor-Leste
= Vietnam

o Western Asia
=  Armenia

= Azerbaijan
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Bahrain

Cyprus

Georgia

Iraq

Israel

Jordan

Kuwait

Lebanon

State of Palestine
Oman

Qatar

Saudi Arabia

Syrian Arab Republic
Turkey

United Arab Emirates
Yemen
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