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Abstract

Purpose Unaffordable housing has a negative impact on mental health; however, little is known about the causal pathways
through which it transmits this effect. We examine the role of financial hardship and social support as mediators of this
relationship.

Methods We identified households where housing costs changed from affordable to unaffordable across two waves of the
Household, Income and Labour Dynamics in Australia (HILDA) Survey (2014-2015). The sequential causal mediation
analysis was used to decompose the total effect of unaffordable housing on mental health into the portion attributable to
financial hardship and social support [natural indirect effect (NIE)] and the portion not occurring through measured pathways
[natural direct effect (NDE)]. Mental health was measured using the Mental Health Inventory (MHI) and Kessler psycho-
logical distress (KPD) scale. Baseline covariates included age, sex, household income, financial hardship, social support,
marital status and employment status. Bootstrapping with 1000 replications was used to calculate 95% confidence intervals
(CIs). Multiple imputations using chained equations were applied to account for missing data.

Results Unaffordable housing led to a change in mean mental health score on the MHI scale (— 1.3, 95% CIL: — 2.1, — 0.6)
and KPDS scale (0.9, 95% CI: 0.4, 1.4). Financial hardship accounted for 54% of the total effect on MHI scale and 53% on
KPD scale. Collectively, financial hardship and social support explained 68% of the total effect on MHI scale and 67% on
KPD scale, respectively.

Conclusions In conclusion, the negative mental health effect of unaffordable housing is largely mediated through increased
financial hardship.
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Background

Housing is a key social determinant of mental health [1,

2]. Access to affordable and adequate housing is critical for

. . . . . mental and physical health as individuals spend a substantial
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moderate incomes to meet other essential basic costs [17].
A systematic review found foreclosures and unaffordable
housing to be associated with psychological health [18].
Considerably strong evidence from individual longitudinal
studies from the UK, the USA and South Korea has found
associations between unaffordable housing and outcomes
of poor mental health (depression and low score on general
health questionnaire) [15, 19, 20]. Within Australia, studies
have suggested an association between unaffordable housing
and overall mental health among low-to-moderate income
households [12], and private renters [4]. Cumulative expo-
sure to higher housing affordability stress is also reported
to be negatively associated with poor overall mental health
in Australia [11].

Pathways through which housing affordability impacts
on mental health are seldom explicitly tested [21]. Material
and psychosocial theories are advanced in the literature as
explanations for the observed association between social dis-
advantage and poor health outcomes [22-24]. The material
explanation stresses the role of economic and socio-struc-
tural factors. In this framework, financial hardship is central
to the ‘social production’ of disease [23, 24]. Coherent with
this theory, explanations for poor mental health effects of
unaffordable housing include indirect trade-offs that may
harm health, for example, reduced household resources for
food, transportation and medical care [14, 21, 25], or finan-
cial insecurity, anxiety and stress related to a fear of foreclo-
sure/eviction if housing costs are not met [19].

In contrast, psychosocial explanations assert that people’s
perception of their position in a social hierarchy affects their
health, along with lack of control experienced at lower levels
of a social hierarchy leading to poor health and health dam-
aging behaviours [22, 24]. Social support mitigates this pro-
cess; therefore, low levels of social support accentuate the
production of poor health through psychosocial processes
[22-24]. 1t is postulated that sufficient social support and
social cohesion buffer housing-related psychosocial stressors
[26]. Housing is implicated in these social processes in more
than one way. Housing is a base for social interaction [21].
Housing also shapes access to neighbourhood resources for
gaining social support [21]. High housing costs particularly
in neighbourhoods with adequate facilities and opportunities
for social support pose limited opportunities of engagement
for individuals with low socioeconomic resources. Socially
disadvantaged individuals are more constrained on residen-
tial and neighbourhood choices, leading to socio-spatial sort-
ing and residential segregation based on housing affordabil-
ity [27]. Consequently, people in unaffordable housing may
lack connections and opportunities outside their immediate
neighbourhood [21].

Testing material and psychosocial theories as media-
tors in the association between unaffordable housing and
poor mental health is necessary to determine the scope of
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interventions targeting each for two reasons. First, quantify-
ing the scope of potential interventions directed to address-
ing financial hardship and social support and second inform-
ing a theoretical framework for studying mental health
effects of housing affordability [28]. Using longitudinal data
allowing for temporal ordering between housing affordabil-
ity and mental health outcomes, this study quantifies major
material and psychosocial pathways between unaffordable
housing and mental health.

Methods
Data source

Longitudinal and nationally representative data from was
obtained from the Household, Income and Labour Dynam-
ics in Australia (HILDA) survey to address the aim of the
study. HILDA is an annual household survey that has col-
lected information on demographic, social, economic and
health characteristics since 2001. In its first wave, the survey
included 13,969 participants from 7682 randomly sampled
households through national probability sample of private
dwellings. An additional top-up sample was added in 2011
[29]. Data were collected through interviews and self-com-
pletion questionnaires.

The current analysis used a subsample of data from wave
13 (2013) to 15 (2015) to maintain the temporal sequence
between changing exposure (housing costs shifting from
affordable to unaffordable), mediators and the outcome of
mental health. Wave 15 of HILDA was the most recent data
available for analysis at the conceptualisation of study. Only
individuals aged 15 and above were included in the analysis.

Exposure

Housing costs were designated as unaffordable when house-
holds were in the lowest 40% of the equivalised household
income distribution and were paying 30% or more of their
gross income in rent and mortgage costs [30]. The exposed
group was comprised of households whose housing costs
changed from being affordable to unaffordable between
waves 14 and 15. The unexposed group comprised house-
holds whose housing costs remained affordable at each wave.
Individuals within households with unaffordable housing in
wave 14 were excluded from the analysis.

It should be noted that over time, change in housing
affordability stress status is driven by change in either hous-
ing costs or income. Previous work has examined this using
the HILDA dataset [31]. This work has shown that between
two annual waves of the HILDA survey, there is an equal
split in the proportion of households that change their hous-
ing affordability stress status for either reason.
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Outcome

Mental health was assessed in wave 15 (2015) using the
Mental Health Inventory (MHI) and Kessler Score (a meas-
ure of psychological distress). MHI is a subscale of SF-36, a
widely applied general health questionnaire validated in the
Australian context [32]. MHI measures symptoms of depres-
sion, anxiety and psychological well-being. Its psychomet-
ric properties including internal consistency, discriminatory
accuracy, test—retest reliability are well established [33].
Five items related to mental health during the past 4 weeks
are scored using five response categories. The total scores
are transformed to a scale with a mean score of 74 rang-
ing from O to 100. Higher scores on this scale reflect better
mental health. Another tool, Kessler Psychological Distress
Scale (K10) was used to measure psychological distress. The
scale measures negative emotional states experienced in the
past 30 days and higher scores on the scale ranging from 10
to 50 reflects increased distress [34].

Mediators

Material explanations place primary causal significance on
the role of economic deprivation (direct influence of pov-
erty/economic deprivation) in production of health inequali-
ties [23, 24]. Individuals’ perceptions of financial hardship
within the current needs and financial responsibilities sub-
jectively capture the economic deprivation experienced by
them. Therefore, consistent with the material explanation,
financial hardship was included as a mediator. It was derived
from the participants’ response to the following question:
‘Given your current needs and financial responsibilities,
would you say that you and your family are:’. ... (a) pros-
perous/very comfortable, (b) reasonably comfortable, (c)

just getting along/poor/very poor. People selecting (c) were
classified as being in financial hardship. For psychosocial
theory, we used lack of social support as a mediator. Social
support is well identified in the literature as a psychosocial
asset that buffers the poor health effects of social inequali-
ties among individuals and populations [35, 36]. We cre-
ated a derived variable for social support using the average
of ten questions addressing different aspects of emotional
support rated on a seven-point Likert scale with a higher
score reflecting more perceived social support. For ten dif-
ferent aspects, each participant was asked: How much do
you agree or disagree with each? The statements were—I do
not have anyone that I can confide in, there is someone who
can always cheer me up when I am down, I seem to have a
lot of friends, I have no one to lean on in times of trouble, I
often need help from other people but ca not get it, I enjoy
the time I spend with the people who are important to me,
people do not come to visit me as often as I would like, when
I need someone to help me out, I can usually find someone,
when something is on my mind, just talking with the people
I know can make me feel better, and, I often feel very lonely.
Both mediators were measured in wave 15 (2015).

Covariates

Figure 1 presents the theorised causal relationship between
exposure, mediators and the outcome which is presented using
a directed acyclic graph (DAG). Potential confounding factors
included variables that were deemed to be common causes
of the exposure, mediators and outcome. Age and household
income are identified in the literature as confounding factors
for the relationship between housing affordability and men-
tal health. Consequently, they were included in our analysis
as continuous measures [12]. In addition, we included sex,
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educational attainment (categories), marital status (categories)
and employment status (categories) as potential confounding
factors. Housing tenure was not included in the analysis, as
it has been shown to be an effect modifier in the relationship
between housing affordability and mental health [4]. Baseline
levels of mental health, financial hardship and social support
were also included as covariates in our analysis. All covariates
were measured in wave 13 (2013).

Statistical analysis

A sequential approach to mediation analysis was applied to
examine the extent to which the causal association between
housing costs becoming unaffordable and poorer mental
health occurs directly, and the extent to which it occurs
through financial hardship and lack of social support [24,
37]. This approach partitions the total causal effect (TCE)
of the exposure on outcome, into an indirect effect (effect
that acts through the mediator) and the direct effect (path-
ways other than those that involve mediator). The TCE of
housing costs becoming unaffordable on mental health was
decomposed into natural direct effects (NDE) and natural
indirect effects (NIE) through financial hardship and social
support. This approach has key advantages over traditional
approaches for testing mediation, as it allows consideration
of multiple causally related mediators (with strong assump-
tions of causal ordering), and accounts for exposure—media-
tor interactions. The exposure—mediator interaction is a key
source of potential bias in traditional approaches to media-
tion [37, 38]. The NIE through financial hardship (and its
causal descendants) was estimated in Model 1, which esti-
mated the pathway operating through financial hardship and
the pathways operating through financial hardship and social
support (see Fig. 1). Model 2 additionally estimated the NIE
through social support independent of financial hardship.

The marginal TCE, NDE and NIE were estimated by
applying a weighting approach [24, 37, 38]. Inverse prob-
ability weighting (IPW) was used to maximise exchangeabil-
ity of the comparison groups. IPW can account for potential
confounding of exposure—mediator and exposure—outcome
associations by measured covariates. Multilevel multivari-
able linear regression models (individuals nested within
households) including baseline covariates were applied to
estimate the association between the exposure and mental
health outcomes, without mediators to estimate the TCE
and with mediators to estimate the NDE and NIE. Interac-
tion terms were included between exposure and each of the
mediator variables. Bootstrapping with 1000 replications
was used to calculate 95% confidence intervals (CIs). Com-
plete case analyses were conducted in Stata v15.

To quantify any potential effect of missing data, we exam-
ined the differences in baseline characteristics of respondents
and non-respondents (Appendix Table 1). We also imputed
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missing data using multivariate imputation using chained
equations (MICE) in Stata v15. Continuous variables (mental
health outcomes and social support) were imputed using linear
regression and categorical variables (education, employment,
marital status and financial hardship) using multinomial logis-
tic regression models. To combine the estimates from multiple
imputations and bootstrapping, we first created 50 imputed
datasets. Next, using user-written program with ‘mim: pre-
fix’, coefficients from the imputed datasets were retrieved and
bootstrapped with 50 replications to calculate 95% confidence
intervals (CIs). This approach was consistent with the MI-
Boot method suggested to integrate estimates from multiple
imputation and bootstrapped standard errors [39].

Results

The analytical sample comprised 10,654 individuals, and
around 4% (n=421) had housing costs (relative to income) that
became unaffordable between 2014 and 2015. A flowchart of
eligible sample is presented in Appendix 1. Individuals whose
housing costs changed were younger (mean 37.5 years) with
low monthly income (mean $AUD732) compared to those
whose housing costs remained affordable across two waves
(mean age 46.1 years, mean income $AUD1035). Individu-
als whose housing became unaffordable were more likely to
have not completed post-secondary education, be unemployed,
experience financial hardship, and be unmarried, compared to
those for whom housing remained affordable (Table 1).

TCE of housing costs becoming unaffordable was found
to be associated with a mean score reduction of 1.3 (95% CI:
— 2.6, — 0.4) on the MHI scale. When financial hardship was
modelled as a mediator, the NIE was estimated at — 0.7 (95%
CI: — 1.1, 0.04), corresponding to 54% of the total effect
(Model 1). Collectively, financial hardship and social support
explained 68% of the total mental health effect of housing
costs becoming unaffordable (NIE: — 0.9, 95% CI: — 1.4,
— 0.1). On the Kessler psychological distress scale, the TCE
of housing costs becoming unaffordable was a mean increase
of 0.9 (95% CI: 0.4, 1.4). The NIE through financial hardship
was 0.5 (95% CI: 0.1, 0.8) amounting to 53% of the total
effect. Further addition of social support as a mediator in the
sequential approach led to the NIE estimated at 0.6 (95% CI:
0.2, 1.0), explaining 67% of the total effect (Table 2).

Results from the multiple imputations showed attenua-
tion in magnitude of both TCE and NIE on MHI scale and
Kessler Psychological Distress Scale. However, findings of
substantial mediation by financial hardship in the relation-
ship between unaffordable housing and mental health were
consistent. A total of 47% and 58% (with social support)
effect on MHI scale, and 47% and 60% (with social support)
on Kessler Psychological Distress Scale were explained by
financial hardship, respectively (Table 3).
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Table 1 Distribution of baseline

characteristics for people
who acquired unaffordable

housing and the control sample

(n=10,654)

Change from affordable No change from afford-
to unaffordable housing able housing costs

costs n=421 n=10,233
n %/mean (sd) n %/mean (sd)
Age, years [mean (SD)] 421 37.5(17.2) 10,233 46.1 (17.8)
Sex
Men 202 48.0 4760 46.5
Women 219 52.0 5473 53.5
Education
Bachelor or higher 86 20.4 2840 27.8
Secondary, certificate, diploma 205 48.7 4732 46.2
Did not complete secondary 130 30.9 2661 26.0
Employment
Employed 260 61.8 6785 66.3
Unemployed 40 9.5 290 2.8
Not in labour force 121 28.7 3158 30.9
Income, weekly $AUD [mean (SD)] 421 732.0 (357.8) 10,233 1034.7 (686.1)
Financial hardship
Prosperous/very comfortable 48 114 2035 19.9
Reasonably comfortable 173 41.1 5508 53.8
Just getting by/very poor 200 47.5 2690 26.3
Relationship
Married/de facto 214 50.8 7068 69.1
Unmarried/not de facto 150 35.6 1986 19.4
Separated/divorced/widowed 57 13.5 1179 11.5
Social support [mean (SD)]* 421 5.2 (1.1) 10,233 5.5(1.0)
Mental Health Inventory (MHI) [mean (SD)IP 421 44.7 (12.0) 10,233 48.9 (10.4)
Kessler Psychological Distress Score [mean (SD)] 421 18.6 (7.7) 10,233 15.5(6.2)

4Constructed using the average of 10 questions addressing aspects of emotional support, each rated on a

7-point Likert scale

"Measured using five questions from the SF-36, each of which is scored using five response categories,
and the total scores are transformed into a scale ranging from O to 100, with higher scores reflecting better

mental health

Table2 Total causal effect (TCE), natural direct effect (NDE) and
natural indirect effect (NIE) of change in housing costs from afford-
able to unaffordable on mental health measured on Mental Health

Inventory (MHI) scale and Kessler psychological distress scale, with
mediation through financial hardship and social support (n=10,654)

MHI scale Kessler psychological distress score

Financial hardship + Social support Financial hardship + Social support

Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) Coef. (95% CI)
TCE —1.28 (- 2.14, - 0.58) —1.28 (- 2.14, - 0.58) 0.87(0.44, 1.42) 0.87 (0.44, 1.342)
NDE —0.59 (- 1.79, 0.09) —0.42 (- 1.47,0.26) 0.41 (- 0.07, 1.02) 0.28 (- 0.15,0.79)
NIE —0.69 (- 1.06, 0.04) -0.87 (- 1.37,-0.14) 0.46 (0.10, 0.80) 0.58 (0.24, 0.98)
Proportion of effect 53.7% 67.7% 52.8% 67.3%

explained (%)
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Table 3 Total causal effect (TCE), natural direct effect (NDE) and
natural indirect effect (NIE) of change in housing costs from afford-
able to unaffordable on mental health measured on Mental Health

Inventory (MHI) scale and Kessler psychological distress Scale, with
mediation through financial hardship and social support (n=14,216)
using multiple imputation

MHI scale

Kessler psychological distress score

Financial hardship

Coef. (95% CI)

+ Social support
Coef. (95% CI)

Financial hardship + Social support

Coef. (95% CI) Coef. (95% CI)

TCE - 1.06 (- 1.27, - 1.10)
NDE —0.57 (- 0.85, = 0.65)
NIE —0.50 (= 0.49, - 0.38)

46.6% 58.3%

Proportion of effect
explained (%)

- 1.06 (= 1.27, — 1.10)
— 0.44 (= 0.66, — 0.49)
- 0.62 (= 0.67, — 0.55)

0.75 (0.75, 0.87)
0.39 (0.39, 0.52)
0.35 (0.32, 0.37)
47.2%

0.75 (0.75, 0.87)
0.30 (0.27, 0.38)
0.45 (0.45, 0.52)
60.0%

Discussion

This study is the first to confirm that a substantial propor-
tion of the effect of unaffordable housing on mental health
is transmitted through financial hardship and its descendent
pathways. These findings suggest that the mental health of
people affected by housing affordability problems should
focus primarily on alleviating the material circumstances of
lower income households when their housing costs become
unaffordable. That said, social support is also shown to be
additionally beneficial in protecting their mental health.
We note that this study intentionally aimed to derive this
evidence at the population average level. We hypothesise
that the relative importance of social support and financial
hardship may indeed vary for key sub-populations who
may be especially vulnerable to unaffordable housing, such
as people living with an existing mental illness. For these
groups, the potential protective role of social support may be
heightened, and this may be a valuable focus for future work.

This study has several strengths and some limitations.
To our knowledge, previous work has proposed that there
is a logical link between housing costs and broader poverty
in driving mental health outcomes, but there has to date
been little understanding of the pathways of effect [21,
25]. Applying advanced and robust methods for causal
modelling and assessment of mediation, the current study
addresses a significant gap regarding the role of financial
hardship and social support in the relationship between
housing affordability and mental health. Using data from
a longitudinal national sample permitted to account for
the temporal ordering where the exposure to unafford-
able housing precedes the outcome, and also to address
prior circumstances that act as confounding factors for the
association between unaffordable housing and poor mental
health. Additionally, by adjusting for mediators and men-
tal health status at baseline, we were able to quantify the
effect of unaffordable housing on change in mediator and
change in outcome which makes the analysis more robust
and strengthens our ability to draw causal conclusions.
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Robustness of current findings was confirmed on two
different mental health screening tools—MHI and Kes-
sler psychological distress scale. Both tools are validated
in Australian context and are worded in opposite direc-
tions—higher score on MHI reflects better mental health,
while a higher score on Kessler psychological distress
scale reflects poorer mental health [32-34]. It is likely
that pathways through which housing affordability leads
to poor mental health vary across different life stages. We
lacked statistical power to examine mediation by financial
hardship and social support in this relationship within age
groups and, therefore, future studies should address this
gap in knowledge. Findings on the effect of unaffordable
housing and mental health and mediation by financial
hardship and social support were similar despite excluding
younger adults (<25 years old) who may not contribute
financially to households in a sensitivity analysis (Appen-
dix Table 2). Finally, we were able to quantify the con-
tribution of missing data in our observed estimates using
a multiple imputation technique, a challenge with most
longitudinal studies.

This study has some limitations. Causal inference and
methods applied in this study rely on the strong assumption
that there is no confounding factor between unaffordable
housing, mediators and mental health. Based on the existing
literature, most potential confounding factors measured in
the survey were accounted for using IPW. However, some
residual confounding factors due to unmeasured confound-
ers cannot be ruled out. All variables in HILDA are self-
reported and therefore may be measured with error. Particu-
larly problematic is the measurement of financial hardship,
social support (mediators) and mental health (outcome)
which are subjective measures and obtained from the same
individual and recorded in the same wave, therefore may
lead to dependent measurement error, where the measure-
ment error of one variable is correlated with the measure-
ment error of another variable in the analysis [40].

Findings on the causal association between housing costs
becoming unaffordable and poor mental health substantiate
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the existing evidence from Australia, the US, South Korea
and the UK [4, 11, 12, 15, 19, 20]. This current analysis,
however, does not examine the role of tenure as an effect
modifier of the relationship between housing affordability
stress and mental health that has been previously observed
in Australia [41]. Future research could consider if the path-
ways identified in this paper are tenure specific.

The relatively high degree of mediation by financial hard-
ship substantiates the hypothesis that when housing costs
become unaffordable, there are indirect trade-offs related
to health resources, and financial insecurities, that lead to
poor mental health [14, 19, 21, 25]. Perhaps unsurprisingly,
given the substantial importance of housing costs to total
household expenditure [14, 19, 21, 25], financial hardship
dominates the explanation of the mental health effect of poor
housing affordability. Increased financial hardship may also
lead to housing insecurity. Households with financial hard-
ship are more likely to doubt their ability to avoid house
eviction or repossession further negatively impacting on
mental health. Finally, evidence has established that self-
perceived financial hardship is associated with stress and
poor mental health outcomes including depression [42, 43],
and our findings highlight its role in the relationship between
housing affordability and mental health. This notion is con-
sistent with the idea of social conditions as the fundamental
causes of disease and health inequalities [44, 45].

Therefore, policy interventions directed to address finan-
cial hardship can substantially reduce ill effects of unafford-
able housing on mental health.

Additionally, this study shows that all aspects (material
and psychosocial) pertaining to housing disadvantage must
be considered when housing is examined as a determinant
of health [5].

Research and policy implications

Grounded in existing theories proposed to explain health
inequalities [22—24], this study addressed an important gap
in theoretical framework for the mechanisms driving the
causal relationship between one key social determinant—
unaffordable housing—and poor mental health [28]. It must
be noted that housing affordability varies across different
social, political and economic contexts [46]. Comparisons
of our findings with similar investigations in the future from
other countries will shed light on the potential role of con-
texts which may strengthen our understanding of the path-
ways by which the effect operates. It is likely that depending
on underlying social and political context, mechanisms are
likely to vary with different context, so proportion mediated
could also differ as well as the TCE. As highlighted in study
limitations, the current study used a self-assessed subjective

measure of financial hardship as a proxy measure of material
disadvantage. Future studies may use objective measures of
material and financial circumstances that can help in decom-
posing components of overall financial hardship related to
unaffordable housing.

From a policy perspective, the fact that there are (at least)
two pathways by which the mental health effect of unafford-
able housing may be mediated is helpful. Moreover, current
findings implicate multiple choices of policy interventions.
First, reducing unaffordable housing can lead to increased
mental health at the population level. Alternatively, address-
ing financial hardship through welfare policies can reduce
the detrimental mental health effects of unaffordable housing
by half of its magnitude. Finally, the results also show that
only addressing social support may have limited impact in
reducing ill effects of unaffordable housing on mental health.
For some groups, social support may be an important addi-
tion to wider interventions. This is interesting in the context
of recent Australian government mental health policy direc-
tion [47], which prioritises both packages of social support,
and affordable accommodation, in the Roadmap for Mental
Health Reform (2012-2022).

It is widely evidenced that socially disadvantaged indi-
viduals often move between unaffordable and affordable
housing [11], and the current study showed that such change
is associated with poor mental health. Housing and men-
tal health promotion policies must consider the dynamic-
ity related to unaffordable housing and should be directed
to reducing exposures to unaffordable housing over the life
course.

Conclusion

The study strengthens the evidence that housing affordability
is associated with mental health among Australians. More
than half of the effect is mediated through material factors.
Elucidation of the pathways between housing affordability
and mental health using mediation analysis provides new
insight into the mechanisms driving the mental health effects
of unaffordable housing and provides evidence with which
to design appropriate interventions.
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