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Abstract Housing is a paradigmatic example of a so-
cial determinant of health, as it influences and is influ-
enced by structural determinants, such as social, macro-
economic, and public policies, politics, education, in-
come, and ethnicity/race, all intersecting to shaping the
health and well-being of populations. It can therefore be

argued that housing policy is critically linked to health
policy. However, the extent to which this linkage is
understood and addressed in public policies is limited
and highly diverse across and within countries. This
analysis seeks to describe the linkages between housing
policies and health and well-being using examples from
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three countries at different levels of the wealth spectrum:
Singapore, the UK, and Kenya.

We conducted a comparative policy analysis across
three country contexts (Singapore, the UK, and Kenya)
to document the extent to which housing policies ad-
dress health and well-being, highlighting commonalities
and differences among them. To guide our analysis, we
used the United Nations (UN) definition of adequate
housing as it offers a broad framework to analyze the
impact of housing on health and well-being.

The anatomy of housing policies has a strong corre-
lation to the provision of adequate housing across Sin-
gapore, the UK, and Kenya, especially for vulnerable
groups. The paper demonstrates that contextual factors
including population composition (i.e., aging versus
youthful), political ideologies, legal frameworks (i.e.,
welfare versus market-based provision of housing),
and presence (or absence) of adequate, quality, timely,
reliable, robust data systems for decision-making, which
are taken up by stakeholders/state, have strong implica-
tions of the type of housing policies developed and
implemented, in turn directly and indirectly impacting
the overall health and well-being of populations.

This analysis demonstrates the value of viewing
housing policies as public health policies that could
significantly impact the health and well-being of popu-
lations, especially vulnerable groups. Moreover, the
findings highlight the importance of the Health in All
Policies approach to facilitate integrated policy re-
sponses to address social determinants of health such
as housing. This is more critical than ever, given the
context of the global pandemic that has led to worsening
overall health and well-being.

Keywords Housing . Social determinats of health .

SDoH . Policy analysis

Introduction

The conditions in which people grow, live, work, and age
contribute to their health and well-being. These conditions
can either be political, social, or economic and are collec-
tively known as the social determinants of health (SDoH).
Well-being here refers to a state in which “an individual
realizes his or her own abilities, can cope with the normal
stresses of life, can work productively and fruitfully, and is
able to make a contribution to his or her community.” [1]

SDoH not only influence one’s health, but also contribute
to health inequities between and within countries. Exam-
ples of social determinants of health include as follows:
employment as it determines an individual’s work envi-
ronment and income levels and the ability to have a safe,
secure, healthyworkplace and to afford food, housing, and
healthcare costs respectively [2].

Housing is a paradigmatic example of a SDoH; it
influences and is influenced by structural determinants,
such as social, macroeconomic, and public policies,
education, income, and ethnicity/race [2]. The burden
of substandard housing often falls disproportionately on
already vulnerable populations. For example, in the
USA, people of color and immigrants face dispropor-
tionate challenges in accessing high-quality, affordable
housing due to racial and ethnic discrimination [3, 4]. In
Bangladesh, diverse groups of low-income communi-
ties struggle to find affordable urban housing, forcing
them to live in slums with poor services, located in
deplorable conditions and limited tenure security [5].
In most low-income countries, the problem has been
exacerbated by loss of income and as a result a rapid
rural-urban migration leading to the proliferation of
slums and informal settlements in many cities [6].

Housing as a determinant of health differs across and
within countries. For example, across low- and middle-
income countries (LMICs), over one billion people live
in informal settlements, and this number is set to double
in the next 15 years. These settlements are characterized
by short-supply or non-existent basic services such as
water, toilets, sewers, drainage, waste collection, and
secure and adequate housing [7–9]. Moreover, informal
settlements often lack legal recognition, planning, or
formal service provisions. This leads to lack of security
of tenure, hinders efforts towards governance and trans-
parency, improved housing conditions, and distorts land
prices undermining long-term planning, and reinforces
poverty and social exclusion [10, 11].

By contrast, in other parts of the world, the growing
aging population is driving the restructuring of housing
policies and markets to cater for this population. In
Japan where 28.1% of the population is above 65 years,
85% of this group own their houses. However, in some
cases, these houses are not suitably designed to promote
independent, safe living in later life including access to
amenities [12]. Therefore, those with low income dis-
proportionately lack appropriate housing opportunities
tomove closers to cities, which offers more convenience
like their higher-income counterparts [13].

Mwoka et al.S16



The COVID-19 pandemic has magnified the impor-
tance of adequate housing for health and well-being of
populations. With lockdowns, curfews, and mandatory
quarantines instituted in different extents across the world
at the beginning of the crisis, low-income and already
vulnerable populations have been disproportionately af-
fected [14–16]. Not only do some of these populations
already face homelessness, financial difficulties in paying
rent, and insecure tenure, they are also constrained by lack
of safe reliable water, sanitation, and adequate space nec-
essary to adhere to COVID-19 safety precautions [17].

People experiencing homelessness are particularly
vulnerable to COVID-19 due to lack of regular access
to basic facilities such as healthcare, and sanitation and
existing comorbidities such as chronic mental and phys-
ical conditions [18–20]. In England, outbreaks of
COVID-19 in homeless settings are likely to lead to
high numbers of new cases among people experiencing
homelessness, even if incidence remains low in the
general population; further emphasizing the urgency of
addressing access to quality and affordable housing now
and beyond COVID-19 [21].

Data are essential to inform decision-making around
housing. Currently the availability, quality, accessibility,
and utilization of data vary across andwithin countries. In
many cities around the world, housing policies have
either neglected or often inadequately addressed the
needs of homeless and other vulnerable populations such
as those living in informal settlements, making it difficult
for them to rapidly respond to policy changes to address
the impact of COVID-19 [22]. The emergence of “big
data” presents an opportunity to tap into diverse types of
data to fill existing data gaps, advance our understanding
of housing as a SDoH, and improve decision-making
needed to inform and influence decision-making, includ-
ing programs and policies around housing and create a
space to demand/enable change and more commitment
from the state and stakeholders. Big data approaches
provide a mechanism to quickly analyze situations, diag-
nose and understand underlying problems, predict likely
scenarios, and even prescribe the most beneficial poten-
tial action. They therefore provide an opportune approach
to support data-based decision-making for policy and
social change. Lack of data across African cities has been
identified as both a hindrance to answering questions
critical to the health needs of the urban poor, and to the
urban health programming done by implementing agen-
cies and local governments [23, 24]. However, increasing
investments in data collection and analyses at local levels

have provided windows into understanding SDoH across
several African cities that can be adapted and adopted to
inform policy and action across the region [25]. For
example, the Urban Africa: Risk, Knowledge (Urban
ARK) program demonstrates the value of using multiple
approaches to gather empirical data that is of practical
relevance to local, national, and global decision-makers.
{Other related} Sources of data include demographic
health surveys, health facility data, policy and institution-
al analysis, community data and mapping, remote sens-
ing, and geospatial data [26]. There remain, however,
relatively few such examples worldwide.

In this paper, we build on empirical data to demon-
strate the linkages between housing policies and their
impact on health and well-being using examples from
three counties at different levels of the development
spectrum politically, economically, and socially: Singa-
pore, the UK, and Kenya. This allows us to have a rich
comparison and identify contextual factors that influ-
ence housing as a SDoH across different environments.

Methodology

We conducted a comparative policy analysis across three
country contexts to document the extent to which housing
policies address health and well-being, highlighting com-
monalities and differences among them. Furthermore, we
examined how housing programs in these countries are
consistent with promoting health and well-being out-
comes and health equity. Building on the selected coun-
tries, we aimed to demonstrate how some of them are
applying big data approaches to understanding the impli-
cations of housing on health outcomes and to improve
decision-making on housing.

Policy Analysis Approaches

An internet search of operational housing policy and
policy-related documents, statements, and research was
conducted. Key search terms included “housing,”
“housing policy,” “affordable housing,” “adequate
housing,” “healthy housing,” “housing programs,”
“housing projects,” “public housing,” “housing regula-
tions,” “Social determinant,” “Determinant of health,”
“housing standards,” “legal framework,” “Act,” “laws,”
“Institutions,” “responsibilities,” “Kenya,” “United
Kingdom,” “Singapore,” “Cities,” “London,” and
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“Nairobi.” Only articles in English were included. The
key search terms were also combined to maximize re-
sults generated. Below are the inclusion criteria applied.

1. All government documents or communicated for-
mal positions at the national, subnational, or local
level accessible on the internet were included in the
review.

2. Documents posted by key housing stakeholders that
provided insights into national and city policy for-
mulation processes in the absence of government
documents were also included in the review.

3. Experts within and outside the 3-D Commission
were also contacted and requested to contribute
relevant documents.

This policy analysis aims to highlight the extent to which
the concept of housing as a social determinant of health
(public health issue) has been framed in existing housing
policies. Furthermore, the analysis highlights the extent to
which housing policies cover the provision of adequate
housing according to UN definition of adequate housing.

To guide our analysis, we used the UN definition of
adequate housing as it offers a broad framework to
analyze the impact of housing on health and well-being.
Below is an extraction tool template for the policy
analysis (Table 1). Only official national housing poli-
cies were reviewed.

Results

Singapore

Housing Situation

About 78% of Singaporeans today live in public hous-
ing estates and 90.4% of citizens are homeowners [28].
The pillar of the housing sector is the Housing and
Development Board (HDB), which was set up as a
statutory board in 1960, to provide decent homes
equipped with modern amenities for all those who need-
ed them [29]. Public housing policies are considered as
instruments to improve housing conditions and human
capital development [30].

Housing Policies and Implications on Health
of Singaporeans

Housing Policies The government of Singapore devel-
oped its housing policies based on three pillars: the
establishment of the HDB in 1960, the enactment of
the Land Acquisition Act in 1966, and the expansion of
the role of the Central Provident Fund (CPF) to become

Table 1 UN definition of adequate housing (UN, 1991) [27]

Term Definition

Legal security of tenure Guarantees legal protection
against forced evictions,
harassment, and other threats;

Availability of services,
materials, facilities, and
infrastructure

Including safe drinking water,
adequate sanitation, energy
for cooking, heating, lighting,
food storage, or refuse
disposal;

Affordability Unaffordability is currently
measured as the net monthly
expenditure on housing cost
that exceeds 30% of the total
monthly income of the
household

Habitability Guarantees physical safety or
provide adequate space, as
well as protection against the
cold, damp, heat, rain, wind,
other threats to health, and
structural hazards

Accessibility Meet specific needs of
disadvantaged and
marginalized groups are not
taken into account (such as the
poor, people facing
discrimination, persons with
disabilities, victims of natural
disaster)

Location Housing is not cut off from
employment opportunities,
healthcare services, schools,
childcare centers, and other
social facilities, or if located in
dangerous or polluted sites or
in immediate proximity to
pollution sources; and

Cultural adequacy Respects and take into account
the expression of cultural
identity and ways of life
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a housing finance institution in 1968. The HDB trans-
formed the housing supply side, increasing housing
units and housing ownership. Moreover, it was able to
price its units below market prices mainly because HDB
flats were built on state-owned land, much of which had
been acquired from private landowners at below market
prices [31]. This was made possible by the Land Acqui-
sition Act, enacted in 1966 [32], which permitted the
state to acquire land for any public purpose or for any
work which was of public benefit, of public utility, or of
the public interest; or for any residential, commercial, or
industrial purposes. Finally, the integrated HDB–CPF
framework contributed to the growth of housing loans
and the development of the mortgage sector leading to
rise in homeownership rates [29].

Other relevant housing policies include the Ethnic
Integration Policy from 1989 and the Building Control
Codes, Acts and Regulations [33, 34]. On the one hand,
through the Ethnic Integration Policy, the government
utilized its public housing program as an instrument for
social integration and nation-building after the country’s
independence in 1959 [32]. For instance, the policy
implemented ethnic quotas within HBD flats and re-
stricted the sell to particular ethnic groups where the
quota had been reached [32]. On the other hand, the
Building Control Codes, Acts and Regulations [34]
promote the adoption of the “Green Mark” criteria,
which are aimed at havingmore environmentally friend-
ly buildings, e.g., in terms of using renewable energy,
being water efficient, reducing waste reduction, and
making public transport accessible [34].

Affordability Housing affordability is linked to health
[35]. In Singapore, studies comparing the Health-related
quality of life (HRQoL) between rental and owner-
occupied neighborhoods demonstrate that staying in a
rental neighborhood, where people typically have a lower
socio-economic status, was associated with more mental
health problems [35]. Moreover, a study demonstrated
that people staying in public rental housing were more
likely to bemale, require financial assistance, have chron-
ic obstructive pulmonary disease, use anti-depressants
and anti-psychotic medications, and have more
readmissions and emergency department attendance
[36]. Quality of housing also has a crucial role in deter-
mining one’s housing experiences and thus their quality
of life as we will see in the next section [35].

Habitability, Location, and Availability of Services, Ma-
terials, Facilities, and Infrastructure In Singapore, de-
spite the homogeneity of the neighborhood’s built envi-
ronment, staying in a public rental flat has been corre-
lated with poorer measures of physical and mental
health, even after controlling for individual socio-
economic status [37]. Building designs should be
established that promote physical, emotional, and men-
tal well-being, especially considering the rapidly aging
population. The Singaporean government has
established programs such as the Enhancement for Ac-
tive Seniors, which is a highly subsidized program
making homes more elderly friendly, and improving
the mobility and comfort for elderly residents [38]. In
terms of location, a study by Chan et al. [39] shows that
the juxtaposition of low socio-economic status (SES)
apartment blocks within communities of higher SES
may have negative impact on the mental health status
of residents of public rental housings associated with
wide disparities in income that may result in diminished
trust in the community [39].

Cultural Adequacy The Singaporean government, in
collaboration with academic institutions and community
organizations, has utilized participatory approaches to
design and implement vibrant community spaces that
promote social interaction, healthier lifestyles, and
bonding for residents of all age [40]. Part of these
designs includes linkways that provide sheltered and
convenient access, linking blocks to other parts of the
estates such as transport, neighborhood shops, other
precincts, and town centers. Playgrounds that cater to
play and the exercise needs of the elderly, adults, and
children, and void decks some of which contain social
and community facilities such as childcare centers and
elderly day care centers have been created to meet the
daily needs of residents [40].

Governance The HDB has collaborated with several
governmental agencies in the design and implementa-
tion of a built environment that promotes health and
well-being for all [41]. For example, the Ministry of
Health is working closely with other ministries and the
HDB to develop an assisted living model in public
housing, where housing is twinned with care services
[42]. Moreover, to improve access to healthcare for low-
income citizens, the Ministry of Health has established
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the Community Health Assist Scheme to provide addi-
tional subsidies. Recipients of this assistance scheme
can seek treatment from private General Practitioners
(GP) who are often located within communities where
such rental housings are found [39].

UK

Housing Situation

The UK offers an interesting case study when it comes
to understanding the role of housing policies on overall
health and well-being. Not only is the UK comprised of
four countries, with key differences on their housing
policy approaches, but also offers nuanced understand-
ing on the impact of housing policies on other determi-
nants of health such as race, occupation, and socio-
economic status.

Homes in UK are rented out by private or social
landlords. Private landlords are individuals or compa-
nies who offer private rented accommodation on the
open market, by advertising or using agents. Social
landlords are local councils or housing associations that
get government help to provide social housing [43, 44].
Social housing refers to rented housing for people who
can demonstrate they are in housing need. On the one
hand, social housing offers high-quality homes with
legal security, as well as low rents and costs [45]. On
the other hand, the waiting period to obtain social hous-
ing is long and without guarantee of getting the home of
choice [45, 46].

Affordability The core housing policy issue in the UK is
affordability. Over the last 40 years, house prices and
rents have grown faster than incomes [47]. Housing
costs have thus become unaffordable for many, espe-
cially younger and lower-income households [46, 47].
Forty-four percent of people living in social housing
were in poverty after housing costs had been considered,
while 37% of them were employed [45]. Forty-five
percent of social renting households were in the lowest
fifth by income, and only 3% were in the top fifth.
Thirty-seven percent of householders in social renting
were in employment, compared to 59% in the popula-
tion [45]. Housing affordability has an influence on
individual’s mental health and well-being. In 2017, 1
in 5 adults in England said a housing issue has nega-
tively impacted their mental health [48]. Supportive

housing policies, especially for economically vulnerable
populations, could improve mental health [49, 50].

Legal Secure Tenure Homeownership in the UK is de-
clining. It stands at 65% from 71% in 2004 in England,
62% from 66% in 2005 in Scotland, 69% from 73% in
2008 in Wales, and 63% from 67% in 2006 in Northern
Ireland [51–54]. Over the years, social renting has de-
clined, while private renting has increased. Seventeen
percent and 13% of households in England and Wales
rent from a private landlord and 18% and 11% respec-
tively are renting from a social landlord [52, 55, 56].

Regional and ethnic differences exist when it comes to
home ownership and renting. An example of regional
differences is the Scottish government which supports
social rented housing, as social renting is common in
Scotland, while the UK government rather supports home
ownership [54]. In terms of ethnic differences, home
ownership is most common among Whites, Indians, or
Pakistanis. Moreover, households led by someone born
outside the UK are less likely to own their home and
more likely to rent privately. These differences showcase
underlying social inequalities [52].

Homeownership has been advocated as an important
step to individual economic self-sufficiency. In addition,
there has been increasing political discourse on
homeownership in the UK with policies to boost and
protect homeownership, e.g., Help to Buy [57] and
Right to Buy [58, 59]. The Help to Buy policy (from
2013) includes a saving account that encourages first
time buyers to save for their home, and in return receive
a financial boost from the Government. The Right to
Buy policy (from the late 1970s) allows tenants in
publicly owned council housing to buy their rented
accommodation at a heavily subsidized price. Such
homeownership policies — though increasing the rate
of homeownership — have mainly been demand-side
measures, rather than boosting housing supply — lead-
ing to unfavorable consequences on the longer term
affordability of housing especially to low-income pop-
ulations, [46] while acknowledging the limitations in
evidence on the specific mental health impacts of being
unable to access one’s tenure of choice. There is emerg-
ing evidence that demonstrates a higher level of mental
ill health including anxiety and stress among people
who are unable to achieve their housing goals [60] and
those who experience financial stressors such as being
behind on mortgage payments [49, 61].
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Accessibility Homelessness remains a significant and
growing problem in the UK. Homelessness is
disproportionally experienced by migrant groups, e.g.,
57% of homeless persons in London were not from the
UK. In the UK, up to 70% of homeless young people
have mental health problems and 33% self-harm and
people with mental health conditions are twice as likely
to be homeless as compared to the wider population
[62]. At the same time, poor health problems may lead
to homelessness which may further exacerbate existing
health conditions [63]. The healthcare costs for people
who are homeless in England are four times higher for
use of acute hospital services and eight times higher for
inpatient services compared with the general public
[64].

Ethnicity, Disability, and Migration Status and Access
to Housing There are large differences in ethnicity,
disability, and migration status and access to housing.
In social housing, white people made up 83% of all
residents, while the largest minority group were of
Black ethnicity (9%). Among social renting house-
holders, 17% were registered with a disability, and
49% had a limiting illness or disability (compared to
8% and 31% for people in all tenures) [65].

Asylum seekers and refugees often face destitution
and homelessness due to reduced state support [66].
Studies show that they are more likely to experience
poor mental health than the local population, including
higher rates of depression, post-traumatic stress disor-
der, and other anxiety disorders [67–69]. The increased
vulnerability to mental health problems has been attrib-
uted to poor housing, among other factors [70].

Habitability According to the Decent Home Standards
Program, a decent home is one that is wind and weather
tight, warm, and hasmodern facilities [71]. Social rented
homes were more likely than owned homes and private
rented to meet the Decent Homes standard and to be
without health and safety hazards, and to have central
heating and the best energy efficiency [45]. However,
social housing offer less space, higher occupancy rates,
and are at more risk of damp, than the other two tenures
[45]. Studies in the UK show that overcrowding can
lead to psychological distress and mental disorders,
especially those associated with a lack of privacy and
childhood development [48, 72].

Kenya

Housing and Health Context: a Focus on Informal
Settlements

In Kenya, nearly 61% of urban house-holds live in
informal settlements including slums [73]. This 60% is
crowded onto only 5% of land. Such settlements are
characterized by inadequate access to safe water, inad-
equate access to sanitation and other infrastructure,
poor structural quality of housing, food insecurity,
overcrowding, and insecure residential status [73]. It
is therefore not unexpected that slum residents have
the worst health outcomes of any group in Kenya
(including rural residents) [74]. Findings on child mor-
tality indicate that mortality is higher among children
born in the slum settlements as compared with those
born outside slum, with 60% of children aged 18–20
months found to be stunted and about a quarter of
them (23%) were severely stunted. Maternal mortality
rate is higher than the national average [75, 76].

Beyond health, households in these settlements have
limited opportunities for life such as education and
employment having low literacy levels and less skills
to compete in the formal job market. They endure the
near complete absence of governance in their daily lives
[74]. In Nairobi, the informal sector employs two-thirds
of the city’s labor making this population a critical
element to the economic landscape of the country [73].
However, in most cases, the government has viewed
slums as a drain on the economy rather than a positive
and integral part of the urban environment [77].

A number of factors have driven the growth of infor-
mal settlements in the country including lack of job
opportunities in rural spaces leading to deepening pov-
erty, over-urbanization due to rapid population growth
resulting in rural-urban migration, shortages of decent
low-income housing, iniquitous patterns of land owner-
ship, lack of land and absence of tenure for the urban
poor, use of inappropriate urban planning policies and
standards that limit sufficient supply of and access to
good quality housing, and poor enforcement of building
and zoning laws, leading to deterioration of formal
residential areas [77].

Housing Policies To respond to the growth of informal
settlements, the government of Kenya has established
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the Kenya Slum Upgrading Programme (KENSUP).
KENSUP is aimed at improving the livelihoods of peo-
ple living and working in slums and informal settle-
ments in the urban areas of Kenya through the provision
of security of tenure and physical and social infrastruc-
ture as well as providing opportunities for housing im-
provement and income generation [73]. Additionally,
the Government of Kenya (GoK) has committed to
deliver a series of ambitious social programs to promote
long-term economic development for Kenyan citizens
through its Big Four agenda: (1) affordable housing; (2)
universal health coverage; (3) enhancing manufactur-
ing; and (4) food security and nutrition. Under the
affordable housing agenda, the Kenya government has
committed to facilitate mass production of at least
1,000,000 affordable homes in 5 years (from 2017).
The government has committed to partner with financial
institutions, private developers, manufacturers of build-
ing materials, and cooperatives to deliver homes faster
and reduced cost of construction by at least 50%. The
affordable units will be constructed across the country
and will be equitably distributed [78].

As part of this vision, the State Department for
Housing and Urban Development (SDHUD) has been
mandated to deliver the Affordable Housing Program
(AHP) through the provision of state-owned land for
free or at low cost, making provisions to ensure that
housing units are offered to Kenyan citizens at an
affordable price and creating an environment encour-
ages private sector investment and participation in the
Affordable Housing Program [79].

Affordability and Legal Security of Tenure Seventy-
three percent of slum residents fall below the poverty
line [80]. In 2009, just over 10% of slum households
owned their own property, compared to over 15% in
formal areas, which is far below the levels in rural areas
[81]. A study showed that rent accounts for 9% of
household expenditures [82]. Adverse events that can
put individuals at catastrophic financial risk are a com-
mon occurrence. In such situations, the most common
coping strategies include as follows: reducing food con-
sumption, use of credit, and removing children from
school. Protective factors against such negative coping
strategies include having formal employment or owning
a business, and owning the dwelling [82]. Thus, legal
security of tenure can influence other health determi-
nants such as education and food security.

Unfair land allocation and poor regulation of the
urban land market disadvantage poor people, thus
forcing them to obtain land informally, through
illegal occupancy [83, 84]. Illegal land occupation
puts poor people at risk of evictions, obtaining
poor-quality housing despite having occupied lands
for decades [85]. Moreover, the legal system disad-
vantages them as it mainly recognizes the rights of
title-holders [85, 86]. As a result, informal settle-
ments are neglected and the health of people con-
tinues to be poor compared the rest of the popula-
tion. Furthermore, permanent features of urban slum
living in Kenya, such as forced evictions and dis-
persing dense slum populations, have been linked in
other climes to greater spread of disease among
both the displaced populations and the general pop-
ulation as well long-term physical and mental health
impacts, especially for women and children
[87–89]. To respond to issues of legal security of
tenure, under the Affordable Housing Program, the
government is offering to low-income households
the option of rent-to-own with 25-year tenure and
3% interest [90].

Habitability, Availability of Services, Materials, Facili-
ties and Infrastructure, and Location Safe water sup-
plies and proper sewage disposal are core to limiting the
spread of contagious diseases. In Kenya, only 6% of
households had access to piped water, 51% shared toi-
lets [91], and three households out of four have no
garbage disposal arrangement [9]. Lack of these essen-
tial facilities contributes to the high prevalence of infec-
tious disease including respiratory conditions and gas-
trointestinal issues in slums [92]. A study in two infor-
mal settlements in Nairobi shows that people are ex-
posed to high levels of fine particulate matter within
their homes, mainly from cooking and lighting fuels and
also the smoking of cigarettes indoor [93]. Unregulated
slum real estate such as lack of windows in some houses
increases their risk of air pollution–related health con-
ditions such as chronic respiratory infections, adverse
pregnancy outcomes, such as low birth weight, pre-term
births, and still births [93].

Slums have distinctively worse building structures
that offer less privacy and are hazardous compared to
formal areas [81]. Only 26% of households live in
buildings with a solid wall versus 84% in formal areas
in 2009, and in terms of solid roofs, only 9% of
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households’ buildings have a tile or concrete roof com-
pared to 45% in formal areas [81]. On average, a house-
hold with an average size of about three persons oc-
cupies about one rentable room [74]. Housing units in
the slums are mainly made of iron sheets providing
inadequate protection from heat or cold [82].

Healthcare facilities in slums are virtually non-exis-
tent. Majority of individuals have to access private
health facilities. Access to private health facilities in turn
increases patients’ out-of-pocket expenditures, since
90% of the slum population do not have health insur-
ance [94]. Moreover, lack of security and violence are a
serious problem and slum households are more likely to
be subject to crime. A study done by Ziraba et al. [95], in
two slums in Nairobi, showed homicides accounted for
47% of all injury-related deaths and firearms (23%) and
road traffic crashes (22%) were the leading single causes
of deaths due to injuries. These results show that the
pervasively unsafe and insecure environment that char-
acterizes the urban slums contributes significantly to the
risk of injury-related mortality [95]. A longitudinal anal-
ysis on the causes of death among adults 15 years and
above resident in Nairobi informal settlements found a
twofold increase in deaths due to injuries, increasing
from 11% in 2003 to 22% in 2012, with 54% of these
deaths related to assault [96]. Moreover, a study showed
that urban transition and life in the slums are linked to
increased psychosocial stress, violence, and insecurity,
which can lead to increased risk of CVD [94].

Discussion

Housing policy is in part health policy. However, the
extent to which housing policies speak to health is
highly diverse across and within countries. Several
dominant themes emerge from our three case studies
that contextualize the role of housing in each of these
three countries and how data informs policies that can
promote health.

Population Composition

Singapore is a small island state with a population of
about 5,700,000 people. Fourteen percent of its popula-
tion is below 20 years of age while 10% of its population
is 65 years and above [28]. The country is one of the
most rapidly aging population in the world with life
expectancy standing at 83 years [28]. The UK while

having a total population of 66,796,807, similar to Sin-
gapore, has a rapidly rising aging population accounting
for 18. 5% of its total population [97]. Kenya on the
other hand provides a different picture with 75% of its
total population (47,564,300 people) under 35 years of
age [98]. In the context of housing, one key vulnerable
population that has been identified in the UK are people
who are homeless, with young people being the majority
[99]. In Kenya, people living in informal settlements are
noted to bear a heavier burden when it comes to
accessing adequate housing and consequently poorer
health outcomes compared to the rest of the population
[74]. One of the areas of policy focus in Kenya is on
slum upgrading in response to the growth of informal
settlements and related deficiencies in services such as
health, security, education, and sanitation [73]. While in
Singapore the government is responding by putting in
place housing options for its elderly populations, in
order to improve their accessibility and habitability of
their homes, which in turn has a bearing on their phys-
ical and mental health, these actions not only reduce
chance of injuries but also people’s independence. Such
population compositional differences have a bearing in
terms of contextualizing the understanding of social
determinants of health generally and housing particular
and associated implications on the health and well-being
of a nation.

Political Context

Political ideologies about housing are reflected in the type
of housing policies that are put in place and the govern-
ment’s understanding of their roles and responsibilities
[100]. Globally, housing is often considered a commodity
and therefore access and provision are driven by market
forces, which create systemic differences in housing op-
portunities shaped by disproportionate access based on
one’s economic resources, race/ethnicity, or other forms
of discrimination [3–5, 100]. Subsequently, these inequal-
ities lead to differences in health outcomes across popula-
tion sub-groups especially poor, low-income, and ethnic
minority households.

In Singapore, housing is considered a core element to
human capital development, promotion of health and
well-being, and a sense of community [38, 40]. It is
perhaps this broad understanding of the implication of
housing on health and well-being that led to addressing
housing as a public health issue in addition to being
addressed as an economic issue. This is reflected in the
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government’s policies and programs and the level of
multisectoral collaboration between different govern-
ment sectors. By contrast, in Kenya, housing and health
remain highly siloed, with limited multisectoral engage-
ment. Even within the Big Four agenda, there is no clear
mention of how health, housing, food, and manufactur-
ing sectors can collaborate in realizing the different
goals. It is therefore rare that the social, cultural, envi-
ronmental, health, and economic facets of housing are
addressed in an integrated policy as seen in Kenya’s
housing policies. Housing is mostly viewed as a com-
modity and the resulting disparities is a reflection of the
wide inequalities between the rich and the poor and the
growth of informal settlements that lack basic services
necessarily leading to unhealthy lives [77]. Growth of
homeownership in the UK and Singapore also reflects
polit ical action, motivated by the view that
homeownership is an important step to individual eco-
nomic self-sufficiency. In Kenya, on the other hand, the
housing market is primarily a rental market and not a
sale market, and thus has lower rates of homeownership
[101]. In Nairobi, 91% of the population rent their
homes [90]. The commitment to increase production
of affordable housing under the Big Four Agenda is
the vision of the current President. Therefore, its conti-
nuity to completion may be a challenge when he leaves
office in 2022 (his final term); unless, there is political
goodwill from the incoming president.

Welfare State Characteristics

Welfare state characteristics have an impact on health
outcomes and inequalities [102]. Eikemo et al. [103]
demonstrated that half of the national-level variations of
health inequalities between Scandinavian and Anglo-
Saxon countries such as the UK and Ireland and Bis-
marckian, East European, and Southern European coun-
tries is due to welfare characteristics. Looking at our case
studies, Singapore operates a unique welfare system
which is guided by the philosophy of self-reliance and
self-responsibility. That is the individual’s socioeconom-
ic support should be derived from one’s individual sav-
ing, the family, and communities. The government
should be the last resort. Therefore, a fundamental pillar
of Singapore’s social protection system is the Central
Provident Fund (CPF) a compulsory saving scheme used
to cover expenditures on housing, health, and education
towhich both employers and employees contribute [104].

The UK government operates a liberal welfare state. 2012
saw the enactment of the Welfare Reform Act which
signified government moving away from mechanisms
whereby government has been the main source of
socio-economic support, to a system that increasingly
promotes self-reliance. The Act seeks to improve finan-
cial work incentives by ensuring that support is reduced at
a consistent and managed rate as people return to work
and increase their working hours and earnings [105].
While acknowledging the benefits, mechanisms such as
CPF in Singapore and Universal Credit in the UK have
had in improving access to housing for some members of
the population and therefore likelihood of better health
and well-being. It is important to note some of the neg-
ative effects they may have especially on the health and
well-being of already vulnerable populations. Chan et al.
[39] demonstrate that the mandatory nature of the CPF,
together with the dominance of the HDB, has likely led to
the over-allocation of resources to housing [39]. Conse-
quently, increasing anxiety over the affordability of med-
ical care among residents of public rental housing espe-
cially in the screening of chronic diseases [39]. While in
the UK the welfare reforms have led to reduced support
while rent continues to rise increasing the risk of espe-
cially already vulnerable individuals going into poverty
and deprivation, and, thus poorer health outcomes [106,
107]. In Kenya, mixed economic ideologies, of govern-
ment control and private sector led production of housing
has led to the challenge of access to land that has sen-
tenced so many citizens to market forces that push land
and housing beyond their reach [77]. Limited mecha-
nisms are in place to support low-income individuals to
access housing. This is contributed by the low prioritiza-
tion given to social housing, with preference for market-
based approaches to deliver affordable housing [108,
109]. Moreover, social housing in the country focuses
on slum upgrading and redevelopment of old Council
estates [108].

Social Justice and Inequities

In the UN Declaration of Human Rights in 1948, hous-
ing was articulated as not only a human right but also an
important determinant to achieve the right to health and
well-being [110]. More recently, in the sustainable de-
velopment goals, countries committed to making cities
and human settlements inclusive, safe, resilient, and
sustainable by ensuring access for all to adequate, safe,
and affordable housing and basic services and upgrade
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slums by 2030 [111]. However, despite these commit-
ments, issues of social justice and inequality abound in
the realm of housing. This is evident in Kenya particu-
larly when it comes to informal settlements. A study by
Otiso Kefa [77] highlighted the underlying political
economic dynamics of forced evictions in informal set-
tlements. On the surface, forced evictions are caused by
conflicts in land rights, non-payment of excessive land
and house rents, and urban redevelopment. However,
fundamentally, evictions are due to grossly inequitable
land ownership structure that make it difficult for the
poor to access land and decent shelter [77]. These evic-
tions lead to further personal, emotional and socio-
economic challenges. They increase their risk of home-
lessness, poor health outcomes and disrupts their social
networks and relationships as many scramble to find
housing and new places to rent. Therefore, viewing
housing through a rights and social justice lens allows
a deeper understanding of the deep-seated inequalities,
implications of policies, and identification of those most
vulnerable and how to address them.

Data Systems and Decision-making

Presence of adequate, quality, timely, reliable, robust
data can clearly delineate population groups that are
most left behind, their needs and proper understanding
of their health determinants. In Kenya, weak data infra-
structure contributes to masking the challenges faced by
vulnerable populations such as those in informal settle-
ments [74]. It is against this background that the African
Population and Health Research Center (APHRC)
established the Nairobi Urban Health and Demographic
Surveillance System (NUHDSS) in 2002 in two slum
communities (Korogocho and Viwandani) in Nairobi
city with the main goal of providing a platform to inves-
tigate the long-term social, economic, and health conse-
quences of urban residence focusing on the needs of the
urban poor. This platform has highlighted the plight of
these populations and a better understanding of their
determinants and strategies that need to be taken to
improve their health and well-being [74]. In Singapore
and UK, robust data systems are able to disaggregate
populations and provide a deeper understanding of
health determinants and the needs of populations, espe-
cially vulnerable groups. This has greatly facilitated the
design and implementation of government policies and
programs as evidenced by the evolving nature of housing
policies and programs that cater to vulnerable

populations, e.g., people who are homeless in the UK
and aging population in Singapore. While Kenya would
be focusing on building data systems, the UK and Sin-
gapore are at a stage of harnessing the power of data and
digital technologies to better understand SDoH and to
support decision-making. For example, Singapore is
leveraging big data and smart technology in planning,
designing, and building public housing through a collab-
oration between the Housing & Development Board
(HDB), the Nanyang Technological University, Singa-
pore (NTU), and the Singapore University of Technolo-
gy and Design (SUTD). This will be done through using
both data from traditional census and surveys, and big
data gathered through sensor networks (e.g., human
traffic and movement sensors) and social listening [41].

Conclusion

This paper demonstrates that the health sector is unlikely
to achieve significant strides towards better health for all
in isolation from the broader social, economic, and
political environment— that is, the social determinants
of health. Viewing housing through the lens of three
countries (Singapore, the UK, and Kenya) with different
demographic, socioeconomic, and political context, this
paper further emphasizes the importance of contextual-
izing the SDoH. This exploration of housing as a SDoH
through the lens of three countries at different stages of
development identifies three themes that are important
to contextualizing SDoH, such as housing.

First, using a social justice and equity lens in address-
ing social determinants of health such as housing en-
sures that housing policies address the needs of the most
vulnerable. Additionally, such an approach further em-
phasizes the right to housing for all which would ad-
dress issues such as forced evictions and racial/ethnic
discrimination [112]. Second, the case studies demon-
strate the impact of differential political determinants of
health such as welfare regime characteristics, and polit-
ical ideologies, in shaping housing policies [102]. Third,
the strong association between housing and health em-
phasizes the importance of a health in all policies ap-
proach (HiAP). This refers to a collaborative approach
which target the key determinants of health such as
housing through integrated policy response across rele-
vant policy areas with the ultimate goal of improving
health and health equity [113]. Finally, the paper high-
lights the importance of robust data systems and/or
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harnessing big data to understand the larger structural
and social determinants of health and to facilitate in-
formed decision-making. Taking these issues into ac-
count will lead to a richer and more nuanced under-
standing of social determinants of health across and
within countries at different levels of the development
spectrum and contextualize the levels of vulnerabilities
and risks faced by poor housing conditions across the
three countries.
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