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Slum Health version 1.30 Paper 2

Summary (150 words)

The first paper in this series discussed slums as a phenomenon defined in space, where a
shared physical and social environment results in neighbourhood effects on health and
wellbeing. As a result, slums offer high returns on investment because beneficial effects are
also shared across many people in densely packed neighbourhoods as John Snow showed
in 1854 where he disabled the Broad Street water pump in the Soho slum of London. But
many interventions that seem sensible, even self-evident, have produced disappointing
results in practice. Here, we try to understand why interventions often fail and how this may
be avoided. We also examine slum health as a subject and find that it is under-developed.
Based on this finding we make recommendations for the conduct of national censuses
across the world and for the creation of infra-structure for studies aimed to improve health

and welfare in slums specifically.
(147 words)
Introduction

The lives of people who reside in slums are influenced by decision makers at different levels
from the WHO headquarters in Geneva to a clinic in Kinshasa. This causal pathway is
represented in Figure 2.1 which we have consolidated from other examples ¢ 2 and which
conforms broadly to the framework presented in paper one. The pathway starts at the left of
the diagram with upstream (macro-level) policies that affect all citizens irrespective of
whether or not they live in slums — fiscal or monetary policies, trade policies, freedom of the
press, independent judiciary and so on. These are crucially important policies but they are
not necessary conditions for improved health &4, Massive gains in health have been
recorded even in countries with poor national governance ® and it is worth reflecting that
infant mortality in slums is currently about 46 per thousand ©, whereas in Victorian England
the upper class infant mortality rate in 1899 was three times higher (136 per thousand) .
We shall not consider these macro-level policies but turn our attention first to meso-level
interventions, often at local authority level, that are directed at the people who live in slums
in particular rather than the country at large These concern issues such as security of tenure
and zoning land for development. These interventions often have consequences for health
even if this is not their primary purpose. We will then consider downstream interventions, at
the micro-level, addressing specific threats to health; for example, sanitation, housing and
health services recognising that interventions targeted at one outcome may have spill over
effects on others. The literature reviews that informed our analysis was described in paper

one.
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We demonstrated in paper one that the intimately shared physical and social environment in
slums is likely to generate strong neighbourhood effects. Here we evaluate policies in terms
of their ability to improve health and welfare of those who live in slums and discuss the up-
side of neighbourhood effects when we come to act. The densely packed slum
neighbourhoods not only provide economies of scale but may also provide increasing
economies to scale when interventions are promulgated. This idea is further explicated in
Box A.

Box A. Neighbourhood effects and the effectiveness of interventions: non-linear
returns to scale

As stated in paper one, the risk of disease in a locality is affected by both personal factors,
such as diet and genetic constitution, and factors in the local environment such as faecal
contamination, vectors of disease and pollution. The latter are causes of neighbourhood
effects. There are two major influences that determine how a neighbourhood level
intervention will play out in a community. First, there are differences within neighbourhoods
and between neighbourhoods in the extent to which the prevalence of a disease is affected
by exposure to a risk factor. Second, the dose response may vary and is often non-linear.
The latter is particularly likely in dynamic scenarios where one person’s risk affects another
person’s risk, either because the disease is infectious or because one person’s behaviour
influences another person’s risk. We have modelled the way that these two influences
interact in the left hand panel of the Figure below. A consequence of this is that interventions
designed to reduce the prevalence of a target disease will demonstrate differing levels of
effectiveness in different areas and within the same area over time, depending on the
conditions prevailing when the intervention is adopted or whether there is a sufficient ‘dose’
of the intervention. The shape of the response curve may yield scenarios of increasing
returns to investment, up to a tipping point, demonstrated in the right hand panel of the
Figure. Providing sanitation is likely to exhibit increasing returns as faecal contamination is
progressively reduced. Failure to realise the steep part of the curve by supplying sanitation
at insufficient scale or intensity may explain why many sanitation improvement projects have

yielded disappointing results as described later.

Figure. (Left) Relationship between exposure to a risk factor for a disease and
prevalence of the disease in three different neighbourhoods. (Right) Observed

effectiveness of an intervention aimed at reducing exposure.
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A, B and C represent three different slum neighbourhoods. In A, prevalence is relatively
inelastic, perhaps because another powerful risk factor is present. In C, there is a ceiling
effect as prevalence is already low. In B, the dose response is non-linear so that an

intervention may show increasing (and then decreasing) returns to scale.

(361 words)

Meso-level policies directed at slums

Restricting migration or benign neglect
Restricting free movement of citizens within a country is an illiberal policy redolent of the
Cultural Revolution and apartheid South Africa — the days of ‘pass laws’ have been properly

consigned to history.

The converse of authoritarian restrictions on movement is a “laissez faire’ policy of benign
neglect. Proponents of this hands-off policy adhere to ‘modernisation’ principles arguing that
slums are a temporary phenomenon, and that intervening to improve the lives of people in
slums is self-defeating because it will encourage more inward migration — the ‘Todaro effect’
®, This argument can be rejected because we have seen (paper one) that:

1. Modernisation is ‘distorted’ under the political and macro-economic conditions

prevailing in countries with large slums.
2. Migration is no longer the main factor associated with perpetration or growth in many

countries — 86% of people in South America already live in cities, for example ©.

Resettlement / Relocation Programmes
During the reign of Napoleon Ill, Baron Haussman rebuilt central Paris, destroying the
medieval city to create the landscape we see today. Haussman'’s intervention was not

evaluated scientifically but the results of resettlement programs in LMICs are often
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disappointing 9. Sometimes this is because they amount to a covert form of expropriation
when rents on new buildings are too high for displaced residents to afford. Even when
residents are resettled in alternative accommodation, they are liable to find themselves on
the periphery of sprawling cities, where land is affordable. Many instances have been
described where settlers return to their original, ‘inferior’, dwelling to avoid debilitating
commutes to work. Absent development of infrastructure (transport, water, electricity and
sewerage) the cheaper policy of in situ slum upgrading is generally preferable to relocation
(1) Interestingly, a lottery system enabling people to move to better-off neighbourhoods that
worked well in USA @2 (Box A, paper one) was not successful when tried in India largely

because many residents returned to their original location %),

Security of tenure

It is in the nature of most slums that they tend to be informal settlements where residents do
not have titles or secure tenure. According to economic theory, people are unlikely to invest
in their properties unless they feel secure against summary eviction *¥; a theory confirmed
empirically with respect to farm land . In slums specifically, two studies ®% ") exploited
natural experiments in which title was assigned to households in intervention but not control
slums without regard to any particular feature of the slums in question. The first study in
Peru provided further support for economic theory, confirming a sharp increase in
investment in home infrastructure, including sanitation, in the intervention slums. The second
study in Uruguay, focused on health, again finding statistically significant improvements (an
18 percentage point reduction in reported illness) @7, Title is maximally effective when
financial systems that allow residents to release collateral value are in place ®. On the
other hand, awarding title may be a longwinded and expensive legal process. In such cases
systems of tenure or registration that instil confidence that homes will not be bulldozed may
be enough to encourage residents to invest in developments that will improve the

determinants of health 19,

City Governance

In many cities, slums are a manifestation of failures in planning, governance and legislation,
so good local authority policies as promulgated by the ‘Health Cities movement’ are
conducive to slum health as discussed in a Lancet Commission on urban health @9, Local
government can help ensure that land markets work efficiently, and that the playing field is
not tilted in favour of powerful elites wishing to build expensive houses for the middle-class
and that building restrictions do not price the poorest people out of the market ?. Pro-active
zoning of land for low-cost housing provided with basic utilities can help reduce the size of

slums. While such planning processes may be corrupt or incompetent, leading to ghost cities

5
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(22.23) they can also be successful as is seen in Porto Alegre and Belo Horizonte in Brazil ?*

26).

Part and parcel of good local governance is formalising slum areas so as to provide rights
and entitlements for those who live in slums. @7, For instance a recent study comparing
contiguous slum areas in India, one ‘notified’ and one not, showed markedly better outcomes
in education and health in the notified area, for example an infant mortality rate 58 versus 25
per 1000 live births @®. Yet only half of Indian slums are notified and in China, migrants to
cities are frequently denied access to basic services due to their rural registration numbers
(Hukou)

Community Engagement

There is an expanding literature confirming the effectiveness of interventions to promote
local engagement, action and innovation ?° 39 and the more the community drives the
intervention the greater the effect Y. A systematic review of women'’s groups to improve
perinatal outcomes included seven randomised controlled trials (RCTs). While the results
were positive overall, the effect was highly dependent on participation rates which were low
in the three studies with null results, one of which was conducted in a Mumbai slum ©2. In
the other four studies, in which at least 30% of pregnant women participated, a 49%
reduction in maternal mortality and 33% reduction in neonatal mortality was shown. There
are a number of examples of successful grass-roots networks in slums ©:3326) The
programme in Porto Alegre mentioned above incorporated participatory budgeting where
communities were involved in setting priorities ?* 37, Such groups have provided successful
escort for pregnant women when they go into labour in Nairobi slums ©®, enhanced
protection and rights for sex workers in Zimbabwe ©% and improved self-organisation of
waste pickers in slums who have gone on to bid successfully for municipal contracts “9. City
and national slum dwellers federations have been active in conducting slum surveys using

these to provoke and plan action with local authorities “9,

(983 words)

Specific (micro-level) interventions in slums

Here we consider specific interventions of two types; physical / engineering approaches to
slum upgrading and health interventions. We do not include cash transfers / microfinance.
Three of the reviews (one a Cochrane review “?) located in our search (search two, Box C,

paper one) evaluated this topic (Table 2.1) but none provided results for slums specifically.
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Physical and engineering approaches in slum upgrading

The evidence we have adduced for physical interventions draws on two Cochrane Reviews.
One deals with housing conditions but most of the included studies are from high income
countries, with only three rather poor quality studies from slums (all involving re-housing) 3.
The other covers water and sanitation, solid waste management, housing, road paving and
drainage @. Three other reviews also covered physical interventions but contributed little for

reasons given in Table 2.1.

A description of studies that we have ascertained is provided in Web Appendix 2.1; here we
summarise them briefly. Given the results in paper one it would be surprising if physical /
infrastructure interventions did not improve health. The great majority of evidence on
improved water supply and sanitation suggests that is it indeed effective, but the effect sizes
are smaller than one might have expected. For instance, four studies from a systematic
review of interventions to improve water quality at source reported rate ratios of 0.87 (95%
Cl, 0.74, 1.02) @4, Effectiveness was somewhat greater when eight point-of-use water
guality improvement interventions were evaluated in the meta-analysis with a rate ratio of
0.52 (0.47, 0.82). A separate literature suggests that these modest average effects might be
due to poor maintenance of facilities and inadequate installations. For instance it has been
demonstrated that piped water distribution systems are often contaminated and that pit
latrines, classified by the UN as ‘improved sanitation’, do little to reduce environmental

contamination in congested slum neighbourhoods “%.

An interesting RCT over three countries in South America showed that raised floors reduce
the incidence of diarrhoea when the ground is heavily contaminated from 15% to 12.4% (p <
0.05) and the improved homes also generated an improved sense of wellbeing “®. Improved
street lighting and paving have been strongly recommended by UN-Habitat on the basis of
observational studies but the single RCT in the Cochrane Review did not confirm improved
security or health, perhaps because the effect was too small to be detected “”. Removing
solid waste is doubtless a good idea given its effects on quality of life but the scant literature
on health effects documented in paper one is mirrored by little evidence on how best to

dispose of garbage or on the expected health benefits of doing so.

Health service provision
The problems that people in slums, especially informal workers, have in accessing services

described in paper one are compounded by severe limitations at the supply side, which
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includes reluctance of clinicians to work in slums. The service is typically fragmented
between private services, non-governmental organisations, pharmacists and traditional
healers. A recent survey in a slum in Dhaka found that just 14% of people sought care from

modern public health services “®.

Two systematic reviews examined methods to improve access to preventive, diagnostic and
curative services. One of these reviewed the prevention and control of HIV/AIDS, TB and
vector-borne diseases in slums and reported that similar infectious disease control
interventions work in these settings as elsewhere 9 [Lola — | can’t see where this is — table
what?]. Likewise, a systematic review of Anti-Retroviral-Therapy (ART) programme
evaluations conducted in slums of Kenya, South Africa and Haiti found that adherence rates
of 91% at one year could be achieved by various combinations of home visits, peer support

groups, education sessions and a buddy system ©9,

The literature captured in these systematic reviews [Lola check please] is limited in scope to
infectious disease, does not consider cost-effectiveness and does not consider generic
service design issues, such as deployment of Community Health Workers, satellite clinics or
use of technology across communities. A recent paper contributing to the Lancet
Commission Universal Healthcare: Markets, Profit and the Public Good showed that
providing a network of accessible free clinics crowded out low quality, under-qualified
providers ®Y now work on optimising service configurations in slums is urgently required. It is
also important to ensure interventions are aligned with population healthcare needs;
spending by NGOs is often misaligned with local population preferences ©?. However, there

is again a paucity of evidence in this regard.

Health protection

Childhood immunisation is one of the most effective health interventions and may be the
single most cost-effective intervention for health in Sub-Saharan Africa at an estimated 1.10-
5.52 US dollars per disability adjusted life year 2. A review of child health in the slums
reported that immunisation rate, knowledge of oral rehydration therapy and access to
sanitation had a stronger influence on child mortality than gross national income per capita
4. However, children residing in slums are less likely to be vaccinated than other urban
infants ®® and we found no studies of interventions to improve uptake. New vaccines are
often trialled in slum populations 6% and an injustice is perpetrated if slum communities are

then unable to reap the benefits of such research.
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People in low and middle income countries tend to have poor access to screening
programmes. A study of World Health Survey data in 15 low-income countries found that just
4.1% of women ages 18—69 years had received cervical cancer screening in the past three
years, and only 2.2% of women ages 40-69 years had received breast cancer screening in
the past 5 years. Screening rates were inversely correlated with poverty ©® but we did not
find literature on improving access to screening for people who live in slums. We did find
literature examining prevention and treatment of parasitic disease in slum children, including
head lice and worms; five RCTs showed reduced colonisation by the parasites and/or better
growth parameters in intervention children ¢, We also identified an RCT investigating the
effect of regular antibiotic prophylaxis in female sex workers in a slum in Nairobi showing a

decline in the incidence of STls [Bill likes us to say from what to what Lola?] but not HIV-1
(66)

Health Improvement

The majority of RCTs in slums have addressed vaccination (as mentioned above) and
nutritional interventions (Web Appendix 1.1.4, paper one). RCTs have examined
supplementation with zinc, probiotics, prebiotics, glutamine, oral calcium, iron, vitamin A and
combinations of these elements in children and in pregnant women. A variety of outcomes
have been assessed including anaemia, acute diarrhoea, persistent diarrhoea, fetal femur
length, weight gain, cognitive outcomes and respiratory tract infections with mostly positive
results but occasional harms due to one element (e.g. zinc) interfering with the function of
another (such as iron). One would not expect different results in slums compared to other
deprived populations provided that compliance was the same. Recently two slum-based
RCTs, one in India and one in Bangladesh, showed that snacks providing key nutrients

improved nutrient profiles in local populations ©7: 68,

A systematic review (Table 2.1) examining behaviour change interventions to reduce the
health effects that arise from pollution caused by burning solid fuel inside the house
identified 55 interventions from 20 countries including slum-specific programmes in
Bangladesh and Uganda. When averaged across all studies, an 88% fall in indoor
particulate levels was observed (from 13.2 to 1.6 parts per million) with a 21% reduction in

acute respiratory disease (absolute risk not given) along with overall saving in fuel costs ©9.

A systematic review (Table 2.1) examining paediatric burn prevention programmes identified
30 studies from developed and developing nations 9. Strategies of most relevance to a
slum setting involve adaptation to dwellings to reduce hazards. This idea is supported by a

further RCT (not included in the review) demonstrating that provision of safety devices
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(backed up by education) reduced the number of household hazards associated with

electrical and paraffin appliance injuries and poisonings in a South African slum 9,

We found a large number of further individual RCTs of health promotion interventions
conducted in slums (Table 2.2). The majority of trials yielded positive results concerning
promotion of hand-washing in Pakistan ®* 72 weight management interventions for women
and for children in Brazil * 7, health education to reduce stunting in Peru "® and peer
training plus home-based counselling to improve exclusive breast-feeding in Kenya 4. An
RCT examining vocational training for youth in the slums of Kampala, Uganda found that
those who received training were more likely to be in employment, had better quality of life,
and reduced risk of delinquent behaviour four months later ®. Unsuccessful interventions
included using community health workers to support postnatal women " and an

intervention for the wives of heavy drinkers in a slum in Bangalore (®,

The essence of the above findings is that health improvement interventions that work
elsewhere will work in slums if they are taken up and therefore the priority is to find cost-
effective ways to overcome the barriers to access and uptake documented in paper one and

hence improve access to preventative services.

(1,505 words)

10



Slum Health version 1.30 Paper 2

Recommendations for Policy and Research

Identifying and studying slums as spatial entities

Slum enumeration areas should be identified in all census listings and sampling frames, and
made available for use in national surveys and relevant epidemiological studies and
evaluations of policy interventions. The justification is that urban averages are meaningless.
If slums have worse outcomes than non-slum urban areas and the slum population, as a
proportion of urban population, has been changing, then urban trend indicators may
represent nothing more than differences in the respective growth rates of slum vs. non-slum
urban populations. All measures of place of residence should move from a binary urban-rural
construct to one that splits urban into slum and non-slum. We spell out how this could be
achieved in Box B. Pending the measures recommended it is up to individual researchers to
identify slums and relate these spaces to disease prevalence. As an illustration we have
estimated the risk of diarrhoea and stunting in children using data from the Demographic
Health Survey across three urban areas in Nairobi, Port-au-Prince and Lagos and related
that to well-known slums in Figure 2.2. There is clear variation across urban areas with high-

risk in slums.

Box B. Suggested process to identify slums and include them in censuses so that
studies/surveys based on a census can distinguish between slum and non-slum
locations.

In order to achieve this :1) enumeration areas should be designated (tagged) to one of three
categories (slum, non-slum and rural) in such a way that no single urban enumeration area
straddles slum and non-slum areas; 2) while nations classify slums according to their own
context, their methods should be transparent and consider the five household level criteria in
the UN Habitat definition; 3) census takers should link households to enumeration area and,;
4) Quality assurance should check that all clusters are enumerated and then that all
dwellings are recorded within each cluster. This will ensure all national surveys and data
systems can effectively sample and report indicators using three residential domains; rural,
urban slum and urban non-slum. Some countries, notably Kenya and Bangladesh, already
follow a process to identify slum areas and identify / sample households within slums. This is

why these countries were selected for the study in Table 1.2, paper one.
It would be impossible to negotiate a common definition across all countries, and in any case

this is not necessary in order to determine the spatial /neighbourhood effects in slums just as

different countries define urban differently.

11
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Figure 2.2: Maps showing risk of diarrhoea in children aged under five and childhood

stunting in across Nairobi, Port-au-Prince, Haiti, and Lagos with major slum areas

indicated by circled letters
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Legend to figure: Red indicates higher risk and green lower risk. Blue lines outline areas with
a greater than 80% probability of increased risk of the disease relative to other areas in the
city. Disease risk is estimated by applying a spatial filter across a regular lattice grid over
each urban area using data from the Demographic and Health Surveys (DHS) and then

estimating a binomial model to predict disease risk at each grid point. Contact the authors for

further information.
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Deeper understanding of disease and neighbourhood effects in slums

While there are excellent reasons to predict neighbourhood effects in slums for reasons
spelled out in paper one, the nature of these effects and the form of dynamic transmission
between people remains unknown. Without this knowledge interventions may be poorly
designed. For example, sanitation interventions might yield disappointing results simply
because the dynamic nature of disease transmission has not been understood. Likewise,
better understanding of the origin and transmission of a violent culture that leads to so many
young adult deaths and that varies considerably from slum to slum ( as we saw in paper

one) is an essential precursor to design of effective preventative interventions.

Priority actions in slums

Policy priorities should drive priorities for evaluative research. Children are the most
vulnerable group living in slums as pointed out in paper one. They also offer great potential
returns in investment, through numbers of lives saved, life years to be gained and health and
wealth in later life. These gains can be realized by tackling the ‘big four’ determinants of child
health in slums:

e Vaccination

e Breast feeding

e Malnutrition

¢ Clean water and sanitation

The first three items lie in the purview of health services and the evidence shows that slum
populations are denied these relatively straightforward measures which should be a priority
for implementation along with evaluation to identify the most effective and efficient methods
of delivery. Improving water and sanitation, on the other hand, requires engineering solutions
and presents a paradox — improvements in water supply and sanitation have yielded modest
health benefits in modern slums by comparison with the massive effects credited to the
major works carried out in European and North American cities during the ‘sanitary
awakening’ in the 19" century . We speculate that there is a very straightforward reason
for this which turns on the issue of increasing returns to scale described in the introduction;
most interventions have simply not been up to the job. Piped water installations have been
prone to contamination and sanitation has removed insufficient waste to reduce faecal
contamination of the environment to the ‘tipping point’ where rapidly increasing returns to
scale might be achieved (Box A). Agencies of the UN may even have exacerbated the
problem by setting standards for water and sanitation that are unsuitable for densely

crowded slum conditions “®). We therefore recommend that the UN should withdraw this

14
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effete standard for slum contexts and that further more comprehensive installations should
be installed as a matter of urgency within the framework of robust large scale comparative
studies to work out which types of installation are suitable for which type of slum
environment. It goes without saying that interventions should be designed in partnership with
local people, representatives of slum dwellers and organizations that have for long

campaigned for better sanitation.

The art of the possible in slum improvement

Multi-component interventions tackling housing, loans and water and sewerage have proven
successful @, It has become fashionable for scholars to argue that the whole ‘slum nexus’
should be tackled in a co-ordinated way ®!82, At the limit such an approach amounts to a
programme to convert slum to non-slum. While this is an entirely laudable aim, we are
concerned that the ideal should not become the enemy of the good. Cost-effective
strategies, such as vaccination and installing sanitation systems should not mark time if the
moment is not propitious for a holistic strategy. We side with Robert Buckley who powerfully
resists the argument that NGOs and local authorities should sort out land rights / tenure
before improving sanitation in slums ®3, We also caution that reliance on ‘community assets’
should not be taken too far — the greatest potential health and wellbeing gains are among
people who are most deeply trapped in poverty and hence most in need of a helping hand —

an idea that has been confirmed empirically with respect to rural poverty ¢4 8,

A call for multicentre studies with contemporaneous controls

The literature on policy interventions and on physical upgrading of slums is based largely on
case studies. We do not wish to disparage such studies, but we advocate balancing the
literature with a greater proportion of studies with contemporaneous controls ©%8) We have
seen, for example, that there were only fourteen such intervention studies in the large field of
physical environment and infrastructure of slums, and that only five of these were of ‘high
guality’ and only two were experimental studies. The literature in paper one identified a great
shortage of slum based studies of health interventions compared to studies in broad urban
or rural settings. Given that approaching one billion people live in slums, it is only possible to
conclude that this constituency is as under-served by controlled research studies as it is in
other ways. While not reifying experimental methods, Field and Kramer cite empirical
evidence that supports theoretical arguments for use of experimental methods in a slum

context (88) (89,90)

Consider multiple outcomes and populations

15
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The effects of policy and service are often broad — they ‘spill over’ to affect outcomes
different to the original target. For instance, improving water and sanitation has beneficial
effects on education, wellbeing and productivity in addition to those on health (Web
Appendix 2.1). A corollary is the importance of capturing both dimensions of health (for
example in Disability Adjusted Life Years) but also dimensions of subjective wellbeing
(happiness and life satisfaction). Generic interventions can have different effects in the short
and long-term, so follow-up is important. Special attention should be paid to groups who are
marginalised or especially vulnerable ©®? and cost-effectiveness analyses should seek to
examine dimensions of equity, particularly catastrophic out of pocket expenses and
proportions of people pushed below the poverty line (two dollars per day at purchasing
power parity 2. Gender issues are important - interventions to improve access play out

differently for men and women.

Slum health as an academic discipline

This series has been predicated on the idea that there is merit in abstracting the idea of slum
health and welfare from that of poverty in general or urban health in particular. Given the
salience of space, and given the massive scale of modern slums, we think there is a need
for a subject dedicated to improving conditions in slums. The corollary of our conclusion that
research into slum health and welfare is at an early stage, compared to public health and
development economics, is that steps should be put into place to develop the academic
discipline. We identify four groups of people who can promote this cause — those who control
the purse strings, those who control the intervention, those whose lives are at stake and
those who have experience and expertise in the design, conduct and reporting of academic
studies. Organisations that promulgate interventions across jurisdictions, such as the World
Bank, agencies of the United Nations and major donors, are in a good position to both exert
the necessary leadership and provide practical support. Our final recommendation therefore,
is for an international conference, perhaps as part of an urban development conference, to

kick-start a community of practice across the above four groups.

(1,386 words)

Conclusion

While it is no longer true to say that people who live in slums are invisible, they are
insufficiently visible and as a result continue to be marginalised. Many slums are not
gazetted, it is difficult to locate people in national surveys based on censuses, research
effort in slums is incommensurate with the size of the issue (particularly with respect to

multicentre controlled studies), people who live in slums remain politically weak and subject
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to expropriation, and conditions in slums are improving only slowly. The profile of slum
health and welfare needs to be raised and the time to do so is propitious given the
forthcoming United Nations Habitat Il conference, the third of its type in 40 years, and the
first United Nations global summit after the adoption of the 2030 Agenda for Sustainable
Development and the Sustainable Development Goals. The time is ripe to revisit the
Urban Agenda with an emphasis on slums. This will help in securing commitments to
ensure that policies are backed up with adequate finance. Above all, we advocate the
academic development of slum health in the form of a partnership between policy
makers, academics and representatives of those who live in slums, so that knowledge

can grow in tandem with efforts to improve health and wellbeing.

The putative neighbourhood effect in slums is a problem and an opportunity. It is a
problem because it is likely to amplify health hazards and an opportunity because a
single intervention can simultaneously improve many lives in densely packed
communities. It is time for a concerted effort to generate political momentum and bear
down heavily on the known threats to health and wellbeing in slums. Since young
children are especially vulnerable and since the effects of chronic illnesses are indelible
affecting their life chances, maternal and child health seems a good place to start and
we have identified water/sanitation and nutrition as suitable focuses for worldwide

concerted action.

(321 words)

Key messages

1. The neighbourhood effects in slums are likely to offer economies of scale and increasing
returns for social and physical investments.

2. While relocation and resettlement can be necessary for reasons of safety, slum
upgrading in situ is usually preferable.

3. Sanitation, which started the public health revolution in Europe and America during the
19th century, remains a cardinal neighbourhood challenge in slums.

4. Health services should be designed specifically to overcome barriers to utilisation, such
as distance and cost, for people who live in slums.

5. Proactive elements of health services should aim to ensure health protection, e.g. by
immunisation and surveillance of childhood malnutrition.

6. People who live in slums and their organisations should be involved in the prioritisation,

design, implementation and evaluation of interventions in slums.
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7. Slum enumeration areas should be identified in all census listings and sampling frames
to enable clearer understanding of the neighbourhood effects of slums.

8. Enabled by this spatial construct, much more research is needed on slum health and
how to improve it and a greater proportion of this research should be based on
multicentre studies with contemporaneous controls.

9. Further to this, we advocate the development of capacity for research into slum health
and the emergence of this as an academic discipline.
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Representation of causal pathways impacting on lives of slum dwellers.
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Table 2.1 Systematic Reviews of interventions in slums targeted at health (among other things)

Slum Health version 1.30 Paper 2

Population and

Search Strategy

Slum Relevance

Study ID | Geography Intervention Outcomes examined
Adato Poor families, Cash transfers Education, health and Search strategy not published. Slums not explicitly mentioned.
2009 ¥ | global. (conditional and nutrition Review of 300+ documents and | At least two of the studies
unconditional) 20 deemed high quality were reviewed in depth were
examined in depth. specifically urban and therefore
likely to include slum populations
(as the interventions are
restricted to families in poverty)
and a further two included both
urban and rural populations.
Others may also have included
slum populations. Some results
were presented broken down by
urban/rural (which often found
positive effects were smaller in
urban than rural populations).
Ali 2010 | People living in Physical: Safe water Cholera and diarrhoea Search strategy not published. All
(04) slums, global. provision
David People living in Health: Public health Control of HIV, TB and Search strategy not published. All
2007 “9 | slums, global. interventions vector-borne diseases Academic and popular search
engines used. “An exhaustive
review was not possible due to
time constraints”
Ernst Children living in | Physical: Tenure, slum | Child health Search strategy not published. All
2013 &9 | slums, global. upgrading, access to Review one part of multi-method
services study.
Goodwin | People living in Health: Behaviour Cleaner cooking Search strategy not published. Slums not explicitly mentioned.
2015 9 | “resource-poor change techniques 24 databases searched. 55 At least two of the 55 studies

settings”, global.

studies identified, 7 examined in
depth and quality assessed.

identified were explicitly in slum
populations. At least two further
studies in national populations

and highly likely to include slum
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households.
Kulabako | People living in Physical: Water supply, | General health and Search strategy not published. All
2010 ®® | slums, Kampala, | sanitation, solid waste | wellbeing outcomes Review one part of a multi-
Uganda. management, method study.
stormwater
management
Kumar Neonates living Health: Care of Prevention of Search strategy not published. One study was explicitly stated
2009 ©®® | in “low resource | neonates to reduce hypothermia Five databases searched. to have been located in an
settings”, global. | heat loss Indian slum. Other populations
may have included slum
residents.
Lagarde | People living in Conditional cash Health outcomes and use | Search strategy published. 25 Slums not explicitly mentioned.
2009 “¥2 | LMICs. transfers of health services databases searched. Quality Five included studies were
assessment of included studies. | exclusively rural. One national
10 papers identified reporting on | programme evaluated in rural
6 studies. and urban households. Eligible
households earned less than
half the minimum wage therefore
likely to include slum households
however no urban/rural
breakdown given.
Okurut People living in Health: Community Sustainable sanitation Search strategy published. One | All
2015 (97) | slums, global. mobilisation, behaviour | upgrading database searched. 12 studies
change identified and quality assessed.
Parbhoo | Children, global. | Health: Burn prevention | Prevention of burns Search strategy published. Eight | Slums explicitly mentioned.
2010 @ programmes databases searched. 30 papers | Although no included study was

identified and included in the
review. No quality assessment.

set in a slum, many studies
examined slum-related
characteristics for example over-
crowding, low socio-economic
status, and found these were
correlated with prevalence of
burns and appropriate points of
intervention were also
particularly prevalent in slums
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(eg: stoves on the floor).

Pettifor Global. Conditional cash HIV prevention and Search strategy published. Two | Slums not explicitly mentioned.
2012 ©® transfers school attendance databases searched and other Five studies were highly likely to
methods used to identify have included slum populations
literature. 16 studies identified. although they are not explicitly
15 RCTs, 1 observational with mentioned eg: one which
appropriate methodology. evaluated the Government of
Kenya's Cash Transfer for
Orphans and Vulnerable
Children in 7 districts including
Nairobi and Kisumu. To satisfy
the poverty criteria households
must display 8/13 characteristics
related to welfare such as main
material of walls and floor,
access to potable water, type of
lighting fuel, and ownership of
small assets.
Ramin People with Health: Programme Treatment outcomes Search strategy not published. All
2013 (50) | HIV/AIDS living | retention Three databases searched. 7
in slums, global. cohort studies identified.
Thomson | Global. Physical: Housing Health and A Cochrane review with quality Identified 3 studies reporting on
2013 »¥ upgrading (focus on social/economic assessment of included studies. | LMICs post 1990 and a further
warmth, rehousing, outcomes three examining rehousing from
provision of basic slums pre 1970 in HICs. These 6
housing) studies were generally of poor
quality.
Turley People living in Physical: Slum Health and A Cochrane review of literature All
2013 @ slums, global. upgrading by means of | social/economic with quality assessment of
physical and outcomes included studies. 14
engineering interventions, most multi-
interventions component. 5 high quality

studies of which 2 RCTs.
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Table 2.2 Randomised Controlled Trials of Health Promotion Interventions in Slum Settings: Details of the interventions and their

results [ Lola, do you think we could cross reference between this table and the text — it is a bit disembodied and does not tell a story]

Reference | Setting Intervention Outcome
Langford Kathmandu, Community health workers delivered hand hygiene 41% fewer days of diarrhoea in the intervention children
et al, 2011 | Nepal messages on a daily basis for 2 weeks in the homes | relative to the control (9.7 vs. 16.3 days on average
in Ernst of mothers of 3-12 month-old infants, followed by a 6 | during the 6 month study period for intervention and
2013 &9 month maintenance period during which messages control groups, respectively; p = 0.023). No significant
were reinforced effect on markers of immune stimulation or growth
variables.
Bowen et | Karachi, Handwashing promotion during the first 30 months of | Intervention children attained greater global
al, 2012 Pakistan life. development quotients than control children at age 5-7
(72) years. No significant effect on growth.
Alves et al | Caranguejo. Weight management intervention for obese, Intention-to-treat analysis found significant reduction in
2009 ™ Brazil previously sedentary women. Supervised group weight (-1.7kg) and BMI (-0.6 kg/m?) in intervention
aerobic exercise for 3 x 50 minutes per week for 6 women compared with controls.
months.
Alves et al | Recife, Brazil Weight management intervention for overweight Intention-to-treat analysis found significantly smaller
2008 ™ children. Supervised group aerobic exercise for 3 x increase in weight (-1.4kg) and a significant difference in
50 minutes per week for 6 months. BMI (-0.5 kg/m?) in intervention compared with control
children.
Penny et Trujillo, Peru Three key messages on nutrition were disseminated | Stunting was reduced by more than two thirds in the
al 2005 ) among all staff in intervention health care facilities intervention group compared to control (8/171 in
that had contact with caregivers of young children. intervention group; 26/165 in the control group).
Demonstrations for caregivers on how to prepare (stats Lola?)
nutritious food and group sessions for caregivers of
children of similar ages were provided by the health
facilities.
Ochola et | Nairobi, Kenya | Seven counselling sessions at home (one prenatally, | Exclusive breast-feeding at 6 months was 23.6% in
al, 2013, six postnatally) by trained peers compared with one intervention group compared to 9.2% in the facility-
In Ernst counselling session prenatally at a facility, or a based control and 5.6% in the control. (stats Lola?)
2013 &4 control group who received no counselling.
Rotheram- | Kampala, Vocational training for youth aged 13-24 years Individuals in the intervention group were more likely to
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Borus et Uganda participating in an HIV prevention programme. be in employment, had better quality of life, and reduced
al, 2012 Training consisted of apprenticeships with local risk of delinquent behaviour than the control group four
(76) businesses, whose staff had also received training. months later. There was no significant difference in risky
sexual behaviour at 4 months.
I — . . I .
, Johannesburg | Fod-home Visisby atame_d commumity-hea ‘ . . . . o
and S,ape WO ee’ls ‘“’.I o6 Hered eel_ u_ea_tlel’ oA-H e-preventiol of “'E.I' ele_ ctica anel_ para appllanee_njul esa d. .

: o RS, POISORRgS ai d. jeries-aiongside-the POISORIRGS HH-aiH Hormal settlementin-South- ‘I'. ca-—ho
Cottler et Bangalore, HIV prevention intervention for the wives of heavy None of the major intervention outcomes were
al, 2010 India drinkers. significant.
(78)
In Coast et | South Africa Community Health Workers No reduction in postnatal depression
al 2012

7

[Lola — need to state why stats given for some papers but not for others. If we don’t, Bill will ask for it]
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Web Appendix 2.1: Overview of slum upgrading (by means of physical

infrastructure investments and health service / health improvement literature)

Physical Interventions

Provision of Safe Water and Sanitation

Improved water and sanitation is arguably the most pressing priority for slum upgrading (see
recommendations).

Size of the problem: In paper one we discussed the following:

1) Water supply and sanitation remain woefully inadequate in slums, including those
that have met low United Nations targets for improvement.

2) Poor water and sanitation leads to recurrent diarrhoea, one of the two great killers of
children worldwide and arguably the greatest cause of loss of life in slums.

3) Diarrhoea and malnutrition create a vicious cycle leading to stunting which, in turn,
has detrimental effects on a person’s intellectual development and hence life
chances.

4) Improving water and sanitation is the first priority of slum dwellers and productivity

losses in time to access facilities are enormous ©9.

Implementation: The engineering details of water supply are matters for experts, but here we
note that an adequate system of sanitation requires toilet facilities linked to a drainage
system that empties into some sort of treatment plant. A recent systematic review has
documented the sub-optimal performance of pit latrines generally “ but they are particularly
unsuited for slums where space is limited and the risk of contaminating ground water and
soil is considerable. Composting toilets do not seem to have reached the stage of
development where they should be the default option and there are problems with the space
they take up when whole families live in one room and in the ease with which the composted
wastes can be collected. Sanitation is not only a technical problem; communities should be
engaged at every level in the design and implementation of this intervention which need to
be tailored to local circumstances 1%, We acknowledge the importance of hand hygiene
education but such a measure can only gain purchase if clean water is plentiful. In summary
there are many ways of financing interventions (public provision, household savings, donors
and cost recovery) and while these and other implementation variables must be tailored to
local circumstances, there is still plenty of room for experimentation and evaluation across

intervention methods and contexts @4,
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Effectiveness: Improvements in water supply and sanitation formed the basis for the massive
improvements in public health in high income countries — see for example Cutler and Miller
(101 A study based on 172 Demographic Health Survey studies across 70 countries showed
that improvements in water supply and sanitation respectively reduced the odds of childhood
diarrhoea by 7% and 13% %2 respectively. Case studies have shown improvements in
health following sanitation interventions. In Brazil a citywide programme was associated with
a 21% reduction in diarrhoeal episodes and the social class gradient in diarrhoea was also
reduced %, Similar results followed a World Bank funded toilet block programme in
Mumbai %), Water and sanitation improvements were evaluated in a number of studies in
the systematic reviews identified in our search (Table 2.1). The review by Turley and
colleagues included eleven studies where water and sanitation improvement was carried out
@, In all but one of these studies the improvement in water and sanitation was part of a
package of measures but the results overall were positive. The remaining study involved
improvement in water supply only, and a positive trend was noted (not quite reaching the 5%

significance level).

Return on investment: Estimates of cost effectiveness are wide turning on in part which of
the outcomes cited above are included in the model and are likely to be very sensitive to
discount rates (given long-term effects and death at an early age). A list of cost effectiveness
/ return on investment studies is given in Table A4. None of the studies deals specifically
with slums where returns on investment are likely to be better than average because
diarrhoea is such a terrible scourge in these settings and because a single investment can
reach so many people — a positive neighbourhood effect. According to WHO thresholds the
estimates are in the range of cost effective to highly cost effective. The World Bank states
that “sanitation is the single most cost effective major public health intervention to reduce
child mortality” %), This is arguable (vaccination may be even more cost effective) but the
cost benefit ratio is likely to be more favourable in slums than elsewhere because faecal

contamination and contaminated water affect densely inhabited neighbourhoods.

Table A4: Economic assessment of water and sanitation interventions in LMICs

Author Factors Discount Finding Comment

considered rate (sensitivity

analysis)

Varley et al | Short term 3% + Cost per DALY | Covers ‘hardware’
1998 (109 morbidity differential | 20(140,2) (engineering installation and

(ST™) weightings software e.g. health

Death by age education)

Impoverished set of factors

Hutton et al | STM, Death, Not stated Return $5 to Long term morbidity not
2007 ©9 Education and $46 on $1 considered. Main benefit
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productivity investment was time saving to access
loss, Time facilities — this particular gain
saving will be lower in slums
World Bank Return $9 on
report 2006 $1 investment
(105)
Clasen et al | STM, Death 3% Cost per DALY | Only water, not sanitation.
2007 @0n 1) Improving | Results for two WHO sub-
water at regions assumes 50%
source intervention coverage. Point
$123(14- of use interventions most
322) cost effective when
2) Point of resources limited. Time
use saving to access water not
$53(41- considered nor long term
447) morbidity nor losses to
education

Point of use water: We also noted in paper one that water is often contaminated during
distribution. This is particularly so if the water supply is intermittent 1°®_ Point of use water
safety interventions to overcome this problem include chlorination, ceramic or biosand filters,
or solar disinfection. One of the systematic reviews we identified examined point of use
water safety interventions in urban, peri-urban and refugee camp settings. This review found
that these have a significant effect- reducing the incidence of cholera and diarrhoeal
diseases with a pooled relative risk of diarrhoeal disease of 0.74 (0.65-0.85) ©4. Similar,
albeit rather heterogenic, results were obtained in an updated Cochrane Review across all
LMIC settings, not specifically slums @4 where the effect size was larger (rate ratio 0.62:
0.47-0.82) for point of use interventions than for at source interventions (0.87: 0.74-1.02). In
poor settings point of use water treatment may be more cost effective than improving supply
(Table 2.3).

Solid Waste Management

Accumulation of garbage is not just offensive, but provides a habitat in which the vectors of
disease can flourish, and is also a source of toxic chemicals, such as lead.?? Waste that is
disposed of improperly can block storm water and grey water drains, leading to further
unsanitary conditions. One identified systematic review examined studies of infrastructure
development and interventions to improve solid waste management in the slums of
Kampala, Uganda. This review was supplemented with primary research carried out with
slum residents, the local authority, and national agencies responsible for water, sewerage
and environmental management. The review concluded that the necessary actions required

to improve this situation were: 1.To increase education so that people who live in slums
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practice safe disposal of their waste; 2.To increase training and technical capacity of the
local government agency responsible for waste disposal and finally 3. To increase
community based solid waste management to provide opportunities for income generation

through recovering reusable or repurposable resources ©°,

Home improvements

There are theoretical reasons to think that health may improve if houses are improved.
Infants have a habit of consuming dirt when they encounter it. The excessively
decontaminated environment in the typical high income home predisposes to atopic
conditions, such as hay fever and asthma, but faecal contamination in slums predisposes to
diarrhoea and chronic enteropathy as described in paper one. Since the floors of dwelling
are typically just an extension of the surrounding surface in slums, it is plausible that a raised
easily cleanable floor will reduce gastroenteritis. Likewise, improvement in ventilation may
reduce particle induced asthma associated with indoor cooking as described in paper one.
As it turns out the health effects of upgrading dwellings themselves (without providing
lavatories, cooking facilities, connections to a water system or gas/electricity) have been
evaluated in three types of studies —cross-sectional observational studies, a ‘natural
experiment’ and a randomised controlled trial of households in three South American
countries. A systematic review of cross-sectional studies showed strong associations
between poor housing and indicators of poor health 1%, The natural experiment @19 was
picked up in the Cochrane review of slum interventions @. After adjustment for confounders
the incidence of diarrhoea was reduced in children under six years old (RR 0.87 [0.76-1.00])
by the intervention that consisted of a cement floor. Quality of life was also significantly
higher in the intervention group. The randomised controlled trial is of considerable interest. It
was opportunistic in the sense that the agency responsible for the intervention, a NGO
offering inexpensive ‘flat-pack’ homes to people who live in slums, selected intervention
houses in predefined areas by means of a lottery. The houses cost less than $1000 and
included a raised floor. The intervention resulted in an improved sense of wellbeing and
improved infant health (diarrhoea and respiratory disease), especially where health was poor

at baseline 8. This seems like a point that would be better made in the main text

Transportation and roads

Generally, opening up routes of transport is socially and economically helpful, and streets
can be seen as “the natural conduits that connect slums with the city” @'V, The UN-HABITAT
have produced a strategy based on opening or upgrading streets to define spatial structures,
improve slums and integrate them into the cities. Streets attract commercial properties 12,

promote orderly development 1V, improve the sense of public safety ¥, improve

28



Slum Health version 1.30 Paper 2

sanitation, and can provide residents with a sense of identification 'V, improve their quality
of life ' and bring them closer to securing more rights 'Y | Their improvements can set
the basis for continuous transformation of the slum and local economy. International work
has shown that such a street-led approach can be successful 4119 |n contrast, however,
an RCT by Gonzalez-Navarro & Quintana-Domeque (2010) found that road paving had no
significant effects on health, quality of life, income, employment, education, or crime “7.
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Rump file
There is a huge agenda for slum health — much too large to fully describe here and we do
not have a monopoly of ideas. In Table 2.2 we list some urgent priorities that have stood out

for us in our individual work programmes and in the writing of this series.

Table 2.2: Some research priorities for slum health

1. | Regularly updated systematic reviews. Only three Cochrane / Campbell reviews are
based in slums — Table 2.1. We advocate a much more expansive set of ongoing

reviews covering the topics in this paper.

2. | Generating league table of value of investment priorities for slums according to their

condition at baseline.

3. | A study of the health of garbage miners. More formal studies of pollution levels in

slums.

4. | Cash transfer interventions. Preferably compared with an alternative. For instance
cash transfer versus nutritional supplements for families with children aged 6 to 24

months.

5. | Accommodation for breastfeeding at work

First best priority — a call to arms

There is one particular strategy that we think should be privileged above others —
improvement in water supply and sanitation. There are a number of reasons for this. First, in
paper one we showed that sanitation and water is woefully inadequate in slum areas, is
perceived as a big problem, causes massive loss of productivity and is a cause of acute and

chronic morbidity and loss of life years.

Second, in this paper, we showed that:
1) Interventions to provide water and sanitation are effective (albeit not as effective as
they might be if more comprehensive and diligently implemented and maintained).
2) They are cost effective even at modest levels of effectiveness, yielding high returns

on investment, perhaps second only to vaccination.
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We would therefore designate water supply and sanitation as the prime candidate for
attention internationally and locally — it should be development goal number one for slum
improvement unless it has to be prioritised against vaccination. Organisations of the United
Nations should spearhead the endeavour working with national and international agencies
representing people who live in slums and with international organisations dedicated to
water and sanitation in LMICs. The latter are the modern equivalent of the 19" century
sanitary reformers such as Edwin Chadwick who created a broad political consensus and
social movement that brought water and sanitation within reach of the poorest people in
slums. This resulted in massive improvements in health and hence prosperity among
growing urban populations of current high income countries ®. This should now be
replicated internationally. We refer those who disagree, or think we have gone beyond what
can be proven in a formal sense, to our recommendation covering harmonised comparative
health economic assessments below.
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