Health & Place 81 (2023) 103007

HEALTH
& PLACE

Contents lists available at ScienceDirect

Health and Place

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

ELSEVIER

Early onset of care needs in the older population: The protective role of
housing conditions

Javiera Cartagena Farias ™ " Nicola Brimblecombe ”, Bo Hu"

2 Care Policy and Evaluation Centre (CPEC), London School of Economics and Political Science, Houghton Street, London, WC2A 2AE, United Kingdom
b Care Policy and Evaluation Centre (CPEC), London School of Economics and Political Science, United Kingdom

ARTICLE INFO ABSTRACT

Keywords: Most older people wish to live in their own homes as they age and to have a choice over their housing and care
Housing situation. Housing has the potential to play a key role in promoting independence, delaying and/or preventing
Care needs

the onset of care needs and in influencing the level and type of care provision required. However, many older
people live in homes that are not suitable for their comfort and needs. Our study focuses on older people living in
non-specialist housing in England and aims to i) explore how housing characteristics cluster; and ii) investigate
their association with an early onset of care needs. We used four waves of a large representative longitudinal
sample of people aged 50 or over, covering the period 2012 to 2020. We performed Latent Class Analysis and a
Cox regression survival model to provide answers to our research questions. We found that people living in poor
housing conditions or living in social rented housing are more likely to experience early onset of care needs,
which may lead to a higher demand for, and utilisation of, long-term care services. We believe that gaining a
better understanding of the relationship between housing-related conditions and care needs is paramount from
the preventative and service provision point of view, and is of relevance to policymakers, practitioners, and

Long-term care
Onset of care needs
Survival analysis
Latent class analysis

current and future adult long-term care users.

1. Introduction

In the context of an ageing population, many countries have pro-
moted strategies that encourage older people to remain in their own
homes. This is based on the understanding that they wish to maintain
their independence, preserve their self-esteem and self-identity, as well
as, to stay closer to friends, family, and familiar places (Lewis and Buffel,
2020; Pynoos, Caraviello, and Cicero, 2020; Abramsson and Andersson
20165 Schorr and Khalaila 2018). Older people may also prefer to remain
at home as they age, to avoid the stress of relocation (Oswald and
Rowles, 2006), and/or for financial reasons, to prevent expensive
institutionalisation costs, the latter also being an important concern
among policy makers (Means, 2007; WHO, 2007). ‘Ageing in place’ has
become, therefore, an underlying principle in current ageing policy
design and implementation in many countries (Wiles et al., 2012; Six-
smith, and Sixsmith, 2008; Fernandez-Carro, 2013; Yu and Rosenberg,
2017; Thumala et al., 2017), and has arguably become a central part of
policy and advocacy discussions in England, the country on which this
study is focused (Government Office for Science, 2016; Select Commit-
tee on Public Service and Demographic Change, 2013). However,
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Ageing in place faces many challenges, including a higher demand for
the provision of support services in the community (Vasunilashorn,
2012; Costa-Font et al., 2009), and a potential lack of availability of
quality and safe housing (Webber et al., 2022); Bosch-Farré et al., 2020).

Access to satisfactory housing conditions has been highlighted as an
important priority in international spheres (Kephalopoulos et al., 2017).
For instance, the World Health Organization (WHO, 2018) have devel-
oped guidelines and recommendations to promote a healthy housing
environment aiming to inform public policies and regulations at the
national, regional, and local level. Recently in England, new legal
frameworks have been proposed with regards to quality and safety
standards across the private (private landlord) and social/public (pub-
licly subsidised) housing renting sectors (Cromarty and Barton, 2021;
Lewis et al., 2021; Cromarty, 2022; Centre for Ageing Better, 2022;
APPG, 2019). This is in response to concerns about the lack of regula-
tions and accountability in the housing market. One in ten people aged
55+ in England live in homes with at least one serious hazard, and a
majority of homes for this age group do not have key accessibility fea-
tures such as level access, toilet at entrance level, and sufficiently wide
doors and circulation space (Public Health England, 2014). Almost a
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quarter (23%) of privately rented accommodation, 10% of housing in
the social rented sector and 13% of owner-occupied fail to meet national
Decent Home Standards (Department for Community and Local Gov-
ernment, 2022). The latter refers to the minimum established conditions
of housing needed in England, including being in a reasonable state of
repair, having reasonably modern facilities and services, providing a
reasonable degree of thermal comfort, and without any serious hazards
of injury or safety (Department for Community and Local Government,
2006).

The World Health Organisation, back in 2004, acknowledged that
deficient housing conditions are associated to poor health, quality of life,
and well-being (Ministerial Conference on Environment and Health &
WHO, 2004), as well as being an important mechanism through which
social inequality translates into health inequalities (WHO, 2018).
Thomson’s et al. (2009) systematic review shows that housing condi-
tions, such as damp and condensation, can expose people to several
health risks, including respiratory related illnesses and deterioration of
general self-reported health. Poor housing conditions have also been
associated to the development of longstanding illnesses, increased
health service use (Evans et al., 2000), the risk of fall and injury (Lee and
Ailshire, 2020), and to the deterioration of mental health (Clair and
Baker, 2022). Many of these health effects are stronger in older pop-
ulations (as they experience a decline of physical and cognitive func-
tions), and those with existing and/or complex health conditions who,
also spend relative longer periods of time indoors (Howden-Chapman
et al.,, 2011; House of Commons, 2018; Rand Europe, 2022). Conse-
quently, good quality non-specialist (e.g., non-purpose-built) housing,
not only has the potential to prevent the development of physical illness,
but also to play a key part in promoting independence, delay long-term
care needs and care utilisation, and to influence the mix and level of
long-term care provision required (Fendt-Newlin, 2016). Our interest,
therefore, is to investigate beyond the risks that poor housing conditions
present to older people’s health and focus on researching whether
housing could play a role preventing long-term care needs, where
empirical evidence is very scarce. Most of the limited evidence currently
available on housing and long-term care does not consider the possi-
bility that housing, and care needs mutually influence each other, and
mostly focus on housing adaptations. For instance, a European study of
housing quality and risk of accidents for older people suggests that many
limitations in daily activities are, to a varying degree, caused, enhanced,
or facilitated by disadvantageous housing and environmental conditions
(Braubach and Power, 2011). Powell et al. (2017) looked at how aids
and adaptations could be important in influencing care need, and
Chandola and Rouxel (2022) focused on exploring the potential pro-
tective effect of adaptations on disability outcomes among older adults.
There is also some evidence on how aids and adaptations can make
housing more dementia friendly (Evans et al., 2019). Our study makes
use of a large representative longitudinal sample of older people living
in England to i) identify typologies of housing conditions as they may
not happen in isolation and ii) investigate which housing conditions
and/or typologies of housing are associated with an early onset of care
needs. Gaining a better understanding of the relationship between
housing and long-term care is relevant to policymakers and practitioners
from both fields, and to adult long-term care users and potential users.

2. Data

Our study focuses on older people living in mainstream housing in
England, which is currently 96% of people aged over 65 in the country
(APPG, 2019). For this, we make use of a large and representative lon-
gitudinal sample, the English Longitudinal Survey of Ageing, ELSA
(Banks et al., 2021; NatCen Social Research, 2021), which includes
adults aged 50 or older living in England, and their partners (a total of
8000 individuals). We include the four most recent waves of the survey,
Waves 6 (2012/2013) to 9 (2018/2019). ELSA includes information on
care needs, formal and informal care services received, and
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housing-related information, as well as socio-demographic characteris-
tics of individuals and area deprivation levels.

2.1. Long-term care needs (activities of daily living and instrumental
activities of daily living)

Measurement of long-term care needs were based on the following
question: “Please tell me if you have any difficulty with these activities
because of a physical, mental, emotional or memory problem (exclude
any difficulties you expect to last less than three months)”. Activities are
divided into two groups: ‘activities of daily living’ (ADLs) and ‘instru-
mental activities of daily living’ (IADLs). The first group includes dres-
sing, walking across a room, bathing or showering, eating, getting in or
out of bed, and using the toilet. IADLs include using a map to figure out
how to get around a strange place, recognising when in physical danger,
preparing a hot meal, shopping for groceries, making telephone calls,
communication (speech, hearing, or eyesight), taking medications,
doing work around the house or garden, and managing money, such as
paying bills and keeping track of expenses. The main outcome of anal-
ysis for this investigation is the age of onset of care needs (the age at
which care needs are first reported by respondents in the survey).

2.2. Housing conditions

These were divided into two main groups: i) housing characteristics
including tenure (private/social housing, owner occupied), number of
rooms, and household size; and ii) housing problems (e.g., condensation
issues, cold, lack of light, pest infestation, roof issues, damp, electrical
and plumbing issues, noise, and pollution).

Tenure is not only a proxy for the underlying socio-economic char-
acteristics (Beatty and Wilson, 2010), but it has also been well reported
that the private and social housing sectors suffer from worse housing
conditions than those owner-occupied homes or those in social renting
(Cromarty and Barton, 2021). It is important to mention that private
renting corresponds to the lease of a property by a private landlord (an
individual or a company) and as such, involves a private agreement
between the two parties and a recurrent payment from the tenant.
Social/public renting is a government subsided form of renting, which
makes housing more affordable for poorer or vulnerable groups (for
example, those in low income, living with a disability or long-term
condition). Here, the landlord is a housing association (not-for-profit
organisations that own, let, and manage rented housing) for the local
council. On the other hand, owner occupied properties are homes owned
outright by its occupiers or include those with a mortgage. The latter
involves, of course, recurrent payments to a financial institution for a
determined number of years.

Household size and number of rooms could indicate an overcrowding
situation which may increase exposure to risk factors associated with
home injury (WHO, 2018; Delgado et al., 2002; Evans and Saegert,
2000), as well as being a marker of poverty and social deprivation.
Condensation and other related housing conditions such as roof issues
and damp walls signal the lack of ability to repair and are associated
with a wide range of health conditions, including respiratory infections,
asthma, lead poisoning, injuries, and mental health (Krieger and Hig-
gins, 2002). Similarly, evidence shows that a cold house may be asso-
ciated with multiple health risks, including an increase in mortality
(Public Health England, 2014). Pest infestation (e.g., rats and insects)
has been included as a proxy for sanitation, with respiratory health ef-
fects that have been well documented (see, for example, Sheehan et al.,
2010). Lack of light affects mood and mental health but also the po-
tential for falls and injuries (Palacios, 2021; Grant et al., 2022; Ranson,
1991). Age of the property, which is associated to housing conditions
and particularly to energy efficiency in homes (ONS, 2022) was also
available in ELSA, however, it had a large number of missing values, so it
was excluded from analysis. We see this as a relatively important limi-
tation of our study.
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2.3. Socio-demographic and socioeconomic characteristics

Our analysis also includes information on gender (0/1 for male/fe-
male), ethnicity (0/1 for non-White British/White British), highest level
of education (0/1 for non-university degree/university degree), marital
status (0/1 for single/in partnership), employment (0/1 for not
employed/employed), as well as information on self-perceived (sub-
jective) social status (0-10), and individual expectations about their
financial resources not being enough in the future to meet needs
(0-100). Geographical location (regions), rurality (0/1 urban/rural) and
deprivation levels (quintiles of the Index of Multiple Deprivation) were
also available.

3. Methodology

The research questions were answered by performing two different
methodological approaches. Firstly, housing typologies were identified
by using Latent Class Analysis (LCA). The main idea behind the con-
struction of latent housing typologies is based on the understanding that
poor housing conditions do not appear in isolation. For instance, roof-
related problems may well produce dampness, and/or a cold environ-
ment. Therefore, rather than using each housing characteristic or con-
dition independently, latent classes are developed. More specifically, the
LCA method enables the identification of different clusters within pop-
ulations who have common characteristics (Weller et al., 2020). In more
technical terms, LCA is used to detect the latent (or unobserved) het-
erogeneity in samples (Hagenaars and McCutcheon, 2002). This analysis
was based on housing problems and housing characteristics, and they
include continuous, categorical, and dichotomic variables. The optimal
number of classes was identified by using the Akaike Information
Criteria (AIC, Akaike, 1974) and the Bayesian information criterion
(BIC, Schwarz, 1978) in both cases with lower BIC indicating better
model fit (Nylund et al., 2007; Dias, 2006). Marginal probabilities for
each class were also estimated, posterior probabilities were estimated
for each individual (highest predicted probability was selected as being
the predicted class), and the average latent class posterior probability
was estimated to measure whether the model accurately predicts class
membership for individuals with diagonal values closer to 1.0 being
more desirable (Muthén and Muthén, 2000). The entropy statistic was
also estimated to measure intra-cluster homogeneity (i.e., class classi-
fication) with values closer to 1 being ideal (Celeux and Soromenho,
1996). Twenty sets of starting values assigning initial class probabilities
were randomly chosen and each model was run with 10 iterations.
Dummy variables were generated, one for each class identified.

In order to identify the housing conditions (including the latent
classes previously identified) associated with an earlier/later onset of
care needs, we performed survival analysis, in particular, we used
Kaplan-Meier (K-M) curves (Kaplan and Meier, 1958) and Cox Propor-
tional Hazards Regression models (Cox, 1972). K-M curves take into
consideration that we are not able to observe the point at which all in-
dividuals develop care needs (as some of them will develop them after
the period available for analysis, or perhaps will never do so). That is,
this approach deals with censored observations. Nevertheless, it can
only establish a relationship between an early onset of care needs and
housing factors one by one. Housing conditions, however, could also be
a symptom of a bigger problem, the fact that, the early onset of care
needs may also be affected by some other socio-demographic charac-
teristics such as age, gender, location, and deprivation, among other
things, all of them being somehow represented by housing factors when
looking at them in isolation. Cox Proportional Hazard Regression models
deals with censored observation while allowing for controlling for
multiple housing conditions and characteristics as well as for other in-
dividual and contextual factors. For instance, our models control for
gender - which may be associated with differential onset of care needs
(Anstey et al., 2021), location, and area level deprivation - as local
context matters when developing care needs (Cadar et al., 2018). This is
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consistent with conceptual frameworks that include housing as a social
determinant of physical and mental health inequalities throughout life
(The Marmot Review, 2010). For this approach, we used the sample of
all individuals who have not developed care needs yet at wave 6 of ELSA,
and we investigated the age at which they first are observed having care
needs at wave 7, 8, and 9. We controlled for housing conditions and
socio-demographic characteristics at the point where no care needs were
present (wave 6). A hazard ratio larger than 1 indicates that the con-
dition of interest has a shorter survival than when the condition is not
present. On the other hand, a hazard ratio lower than 1 indicates that the
housing condition is associated with a later onset of care needs. The
ratio, however, does not quantify the magnitude of the difference. The
proportionality assumption has been tested by using the Schoenfeld and
scaled Schoenfeld residuals (Schoenfeld, 1982). If the test p-values are
over 0.05, then we cannot reject proportionality and we assume that we
do not have a violation of the proportional assumption. Goodness-of-fit
has been assessed visually, by looking at the behaviour of Cox-Snell
residuals (Cox-Snell, 1968). That is, if the hazard function follows the
45-degree line, then we know that it has an approximately exponential
distribution with a hazard rate of one and that the model fits the data
well.
We conducted analyses using Stata 17 (StataCorp, 2021).

4. Results

We found three distinctive typologies of housing in our sample, Class
1 (21.4% of the houses analysed) were most likely to be larger houses (i.
e., with a larger number of rooms), and in a better condition, with
relatively fewer issues than other houses. However, noise, pollution, and
infestations are some of the most important problems among the houses
included in this group. Class 2 (10.4% of the houses analysed) were
found to be smaller houses and with several housing issues. That is, in
addition to problems with noise, they also present issues with damp,
cold, and condensation; they are also dark, and have general rotting.
Class 3 (68.2% of the sample analysed) were found to be medium-sized
houses, with some housing issues (in particular, problems associated
with their roof, as well as damp and cold). Fig. 1 shows the three latent
classes identified and its characteristics. Average posterior probabilities
were 0.9069 for Class 1, 0.9998 for Class 2, and 0.9524 for Class 3.
Entropy statistic measuring intra-cluster homogeneity was equal to 0.94.
The classes identified provide an insight into how housing characteris-
tics cluster and do not appear in isolation.

In terms of the characteristics of individuals living in each of the
three latent classes identified, houses in Class 2 (relatively worse
housing conditions) are more likely to be inhabited by individuals with
long-standing illness (83% in Class 2 compared to 55% and 52% in
Classes 1 and 3, respectively) and in poor health (57% in Class 2, 22% in
Class 1, and 18% in Class 3), but these findings should be taken with a
degree of caution as they are only descriptive and therefore it is not
possible to interpret them as if housing conditions cause illness, as may
well be possible since poor health limits an individual’s ability to repair
their house. Self-perceived social status was also found to be lower in
Class 2 compared to Classes 1 and 3. In addition, one in five houses in
Class 2 are in the most deprived quintile of the Index of Multiple
Deprivation (IMD). Results also indicate that a larger proportion of
houses with worse housing conditions (those in Class 2) are privately
rented (7% compared to 2% and 5% in Classes 1 and 3, respectively), but
also quite surprisingly, are in social housing (28% of houses in Class 2,
compared to less than 10% in the other two classes). On the other hand,
but as expected, a higher proportion of Class 1 (better houses) are owned
(91%). With regards to care needs, a larger proportion of older in-
dividuals living in Class 2 houses have ADLs/IADLs (51%/59%)
compared to those living in Class 1 and Class 3 houses (less than 20%).
Geographical disparities are not (at least descriptively) evident, except
perhaps by the lower proportion of houses in rural areas that belong to
Class 2 (20% compared to around 30% in Classes 1 and 3). See Table 1



J. Cartagena Farias et al.

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Table 1

il

Class

Problem: rats

B Problem: con

i

1

densation

Problem: Noise

B Problem: Roof

Problem: damp
B Problem: dark
Problem: Pollution

O Number of rooms

Class 2

Health and Place 81 (2023) 103007

6.0

5.0

O 4.0

3.0

(@) 2.0

I i
0.0

Class 3

M Problem: cold
H Problem: Electrical/Plumbing
B Problem: Rotting

O Household size

Fig. 1. Latent Classes based on housing conditions.

Descriptive Individual characteristics across latent classes.

Wave 9

Class 1

Class 2

Class 3

Bigger house &

Smaller house &

Medium size &

better condition =~ Worse condition =~ with some
(21.4%) (10.4%) problems
(68.2%)
Gender: Female 55.2 61.1 55.3
Ethnicity: White 95.2 95.3 95.0
Age 68.3 73.2 66.4
Marital status: Couple 75.9 62.4 72.4
Employed 31.6 6.7 39.8
Highest education: 22,5 12.1 18.3
degree
Poor Health 21.9 57.3 21.7
Long-standing illness 55.4 82.7 51.6
Dementia 1.0 1.5 0.4
Region:
North East 2.9 9.7 7.0
North West 12.8 10.6 11.2
Yorkshire & Humber 7.7 9.7 11.1
East Midlands 12.0 16.9 9.6
West Midlands 11.2 10.8 10.4
East 12.6 11.4 13.5
London 9.1 8.0 8.2
South East 18.0 11.8 17.7
South West 13.9 11.1 11.3
% Rural 30.5 20.3 27.1
% Believe will not have  25.8 29.0 28.7
the financial
resources to meet
needs in the future
Self-perceived social 6.7 5.8 6.4
status (1(Worse off);
10 (Better off))
% Most deprived 7.7 18.6 11.4
quintile
% Privately rented 2.2 7.0 4.9
% Social Housing 7.3 27.7 9.3
% Ownership 90.6 65.3 85.8
Any ADL 16.7 51.0 12.4
Any IADL 18.8 59.4 14.7
Number of ADL (if with 2.2 2.6 2.0
care needs)
Number of IADL (if 2.6 3.0 2.2

with care needs)

for more details.

When descriptively looking at the housing conditions associated with
an earlier onset of care needs, we found that, among those living in
houses in Class 2 (in worse condition), a median age of 85 years old
compared to 90 years old for those in Class 1 and Class 3. Similarly, an
earlier onset of care needs was estimated in 81 years old (median age)
for those living in houses with three or more housing problems. The
median age of onset of care needs is also higher for those living with a
larger number of housing problems at 81 years old, compared to 90
years old for those living in houses without problems. Figs. 2 and 3
present Kaplan-Meier curves for ADLs, but similar results were obtained
when IADLs were explored (and when only individuals living in the most
deprived areas were included in the analysis). Fig. 4 shows that the
median age of onset of care needs is also earlier for those living in social
housing compared to those living in rented accommodation or those that
are homeowners.

Looking at factors simultaneously associated with an early onset of
care needs, and using a Cox survival regression model, Table 2 shows
two specifications of each set of care needs (ADLs and IADLs). Model 1
presents Hazard Ratios (HR) for the association between housing con-
ditions and characteristics (household size, tenue, total number of

0.50 0.75 1.00
1 1 1

0.25
1

0.00
1

T T T T T
0 20 40 60 80 100
Analysis time

Class 1: Good housing conditons ~—————Class 2: Worse housing conditions

Class 3: With some issues

Fig. 2. Housing and onset of care needs (ADLs), Kaplan Meier curves (by
latent class).
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0.25
L

0.00
1

T T T T T T
0 20 40 60 80 100
analysis time

No Housing problems
2 Housing problems

1 Housing problem
3+ Housing problems

Fig. 3. Housing and onset of care needs (ADLs), Kaplan Meier curves (by
number of housing problems).

0.50 0.75 1.00
L L L

0.25
L

0.00
1

T T T T T T
0 20 40 60 80 100
analysis time

Renting (Private)
Ownership

Renting (Social Housing)

Fig. 4. Housing and onset of care needs, Kaplan Meier curves (by tenure).

housing problems, condensation issues, housing class typology, location,
deprivation, and rurality) and an early onset of ADLs, controlling by
individual characteristics such as gender, ethnicity, marital status,
employment, and educational level). Model 2 includes the same speci-
fication as Model 1 but including an additional variable: The expectation
that the household will not have sufficient financial resources to meet its
needs in the future. Similarly, Models 3 and 4 present Hazard Ratios for
the association between housing conditions and characteristics and an
early onset of IADLs excluding and including information on the
expectation of availability of resources to meet needs in the future,
respectively. We found that household size (number of people living in
the household), privately rented, and social housing are associated with
an earlier onset of care needs (HR>1). More specifically, for those that
have not developed ADLs yet (column ADLs (1), living in privately
rented accommodation at wave t have a 1.323 increased chance to
develop them at wave t+1 compared to those living in their own house.
Similarly, those in social housing have a 1.591 increased chance to
develop them compared to those living in their own house. The number
of problems in accommodation (e.g., damp, cold, roof issues, etc) was
found to be associated with earlier onset of care needs (ADLs and IADLSs)
as well as specifically having condensation issues. Similarly, houses
classified in Class 2 (those in relatively worse housing conditions) are
more likely, controlling for other factors, to be inhabited by older people
with an early onset of care needs compared to those living in Class 1.
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Table 2
Housing and onset of care needs (Cox regression model).

Age of onset care needs: Cox Regression (Hazard Ratios)

ADLs ADLs IADLs IADLs
Hazard Hazard Hazard Hazard
Ratio Ratio Ratio Ratio
(model 1) (model 2) (model 3) (model 4)

Individual characteristics

Household size 1.214%*= 1.216%** 1.205%** 1.198%**
Tenure: Privately 1.323%** 1.240%* 1.237** 1.156
renting
Tenure: Social 1.591%** 1.496%** 1.514%** 1.430%**
housing
Total number of 1.208%*** 1.210%** 1.169%** 1.171%**
housing problems
Condensation 1.272* 1.223 1.261* 1.204
problems
Class 2 1.322%%* 1.313%** 1.274%** 1.264%**
Class 3 0.847%** 0.901* 0.891%*
Gender (female) . 1.112%* 1.343%** 1.319%**
Ethnicity (White 0.763* 0.715%* 0.670%*** 0.640%***
British)
Married/Partner 1.047 1.050 1.027 1.035
Employed 1.478%** 1.436%** 1.351%%* 1.331%%*
Higher Education 0.936 0.945 0.940 0.948
Self-perceived 0.987%** 0.989%** 0.988%** 0.990%**
(subjective) social
status (0-10, 10
better off)
Not enough financial 1.005%** 1.005%**
resources to meet
needs: expectations
Local area characteristics
North West 1.056 1.045 1.064
Yorkshire & Humber 0.907 0.895 0.874
East Midlands 1.093 1.088 1.007
West Midlands 1.013 1.007 0.868
East 1.068 1.059 0.876
London 0.744%* 0.745%* 0.713%**
South East 0.979 0.987 0.837
South West 0.985 0.970 0.911
Rural 0.972 0.958 0.897*
IMD (Quintiles): IT Q 1.032 1.030 1.049
IMD (Quintiles): III Q 1.163** 1.166** 1.146*

IMD (Quintiles): IV Q
IMD (Quintiles): V Q
(most deprived)

Number of 6111 6048 6104 6041
observations

p-values: *** <0.01; ** <0.05; * <0.1.

Furthermore, results show that those living in a Class 2 house typology
have, a 1.322 and a 1.274 increased chance to develop ADLs and [ADLs,
respectively, at the next wave (t+1), compared to those living in Class 1.

Geographical variation, particularly living in London and quite the
opposite of living in a rural area, is associated with a later onset of care
needs. Deprivation, as expected, also plays a role when investigating the
onset of care needs, individuals living in the most deprived areas are
more likely to have an earlier onset of care needs. Similarly, individuals
with a higher self-perceived social status are more likely to have a later
onset of care needs, and individuals that expect not to have sufficient
financial resources to cover their needs in the future are more likely to
have an earlier onset of care needs. Additional covariates included in the
model are gender, ethnicity, marital status, employment, and education.
The proportionality assumption cannot be rejected by looking at the
Schoenfeld residuals (p-value>0.1). We generated the Cox-Snell resid-
ual, and we checked that the hazard function follows the 45-degree line
to conclude that the model fits the data well.
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5. Discussion

This study identifies three typologies of housing: bigger houses in a
relatively good condition, but with issues related to pest infestation and
pollution (Class 1); smaller houses that are in worse condition with
multiple housing problems (Class 2), and medium sized houses with a
few housing conditions mostly related to problems with the roof, cold,
and damp (Class 3). While many housing issues are not well spread, for
instance, only 7% of houses in Class 2 (and 1% and 6% of houses in
Classes 1 and 3, respectively) present issues with damp, our main in-
terest is not on the absolute size of the problem, but investigating how
relative differences on housing typologies may lead to an increasing risk
of developing care needs. In this regard, the second class is the one that
instinctively generates the most concern, although the proportion of
individuals living in this typology is relatively small (10%). Class 3 on
the other hand, includes around 68% of older individuals in the sample.
This highlights the need for not neglecting any of the groups identified,
which themselves may require different strategies to raise their housing
standards.

The total number of housing conditions and the identified typologies
of housing were both found to be associated with having an earlier onset
of care needs when controlling for other housing related factors and
socio-demographic characteristics. Houses in Class 2, in worse condi-
tions, were found to be associated with an earlier onset of care needs,
showing that not only is the type of problem, but also the combination of
housing conditions that could affect when long-term care needs start to
develop. This is important as multiple housing problems could highlight
that the combination of these risks could be more than the sum of them
separately (Baker and Lester, 2017). An example of this exacerbation
could be the fact that condensation issues (which we found to be asso-
ciated with earlier onset of care needs) are usually present in combi-
nation with high indoor humidity, damp, low temperatures, poor
ventilation and mould, all of these factors being related to upper res-
piratory tract symptoms (US Institute of Medicine, 2004). To tackle
these issues, policy strategies could focus on making funding available
for housing improvement. For instance, ‘Disabled Facilities Grants’ have
been made available to those living with a disability or those who have
age-related needs in England (Department for Levelling Up Housing and
Communities and Department of Health and Social Care, 2022), but they
only focus on property adaptations, rather than on housing conditions
per se, and it has been reported to involve a cumbersome and slow
process (Mackintosh et al., 2018).

We also found that those privately renting or in social housing, are
more likely to have an early onset of care needs. This highlights the
importance of regulatory frameworks that could help tenants to have a
more effective way to improve the property where they live and/or
create incentives for landlords to maintain high quality housing stan-
dards. The latter findings are also of important concern as there has been
a significant increase in the number of older people expected to rent
rather than own their own home in later life (Centre for Ageing Better,
2022), and also since a substantial proportion of households (approxi-
mately 17% in England) are in the social rented housing sector (Ministry
of Housing, Communities and Local Government, 2020; OECD 2020). In
this regard, the House of Commons Levelling Up, Housing and Com-
munities Committee in England has reported that “the condition of some
social housing in the country has deteriorated so badly as to be unfit for
human habitation” and a significant proportion of social housing tenants
live with serious damp and mould, which have potentially serious im-
pacts on their mental and physical health (House of Commons, 2022). It
seems that, while improved standards have been proposed, for example,
the White Paper published by the Department for Levelling Up Housing
and Communities (2022b), the social housing sector has not been able to
implement many changes. This is perhaps associated with the reduction
in funding faced by local authorities in England (House of Commons,
2022).

Homes in which people age may present challenges, and housing
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conditions may become a promoter or deterrent to make the policy ideal
of ageing in place a reality (Lewis, and Buffel, 2020). In this regard,
facilitating ageing in place has meant helping older people to remain in
their homes, but it is important to highlight that quality housing cannot
be taken for granted. Furthermore, housing is not simply a refuge for
older people, but also part of their individual and social wealth (Yang
and Fu, 2019; Cristoforetti et al., 2011) and where many of them find
their dignity and purpose (Lim and Bowman, 2022). The policy focus
should perhaps be on ageing in the ‘right’ place instead (Golant, 2015).
This also includes the promotion of consumer awareness (Costa-Font
etal., 2009), that could help to deal with early stages of problems rather
than in a point of crisis. In addition, ageing in the right place could
prevent costs associated with inadequate housing conditions. For
instance, it has been estimated that poor quality housing creates a cost to
the NHS of £1.4 billion for first-year treatment costs (Centre for Ageing
Better, 2020) and that they cost 195 billion euros yearly to countries in
the European Union (Eurofund, 2016). Lack of suitable housing means
people are moving to residential care prematurely or staying in hospital
unnecessarily rather than recovering in their own homes (Department of
Health and Social Care, 2021). The complexity of the problem calls for
several approaches that tackle the issue from different angles and
acknowledge the potential capacity of housing to play a protective role.
Improving housing quality, therefore, offers an opportunity to address
potential risk factors, and at the same time, to develop strategies to
enhance the protective role that housing could play on the onset of care
needs, in particular, among the older population.

Finally, ageing in the ‘right’ place, not only involves the home and its
environment as such, but also surrounding areas, the neighbourhood
with its services and potential social connections also could contribute to
the development of care needs. ‘Ageing in Place’ will also be hampered
without enough community/home care-based support (Vasunilashorn,
2012; Costa-Font et al., 2009; Campbell et al., 2021). In addition,
housing aids adaptations, including telecare services, have recently been
seen as a key tool in facilitating ageing in place (Heywood and Turner,
2007). We leave these topics for future research in the area.

6. Conclusions

Our study offers a contribution towards gaining a better under-
standing of the relationship between housing conditions and care needs.
Housing tenure, in particular social housing, and the number and
combination of housing problems seems to be associated with earlier
development of care needs. While these findings are based on an English
data set, they may also be relevant for international policy makers,
especially those working on prevention-related areas. Solutions, how-
ever, should be tailored to country contexts and challenges (OECD,
2020). Further research could be aimed at identifying housing condi-
tions associated with levels of care needs and the provision of informal
and formal care services and exploring the role played by geographical
location, neighbourhood characteristics, deprivation, and fuel poverty.
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