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Evidence about the mental health consequences of unaffordable housing is limited. The authors investigated
whether people whose housing costs were more than 30% of their household income experienced a deterioration
in their mental health (using the Short Form 36 Mental Component Summary), over and above other forms of
financial stress. They hypothesized that associations would be limited to lower income households as high housing
costs would reduce their capacity to purchase other essential nonhousing needs (e.g., food). Using fixed-effects
longitudinal regression, the authors analyzed 38,610 responses of 10,047 individuals aged 25–64 years who
participated in the Household, Income, and Labour Dynamics in Australia (HILDA) Survey (2001–2007). Respon-
dents included those who remained in affordable housing over 2 consecutive waves (reference group) or had
moved from affordable to unaffordable housing over 2 waves (comparison group). For individuals living in low-
to-moderate income households, entering unaffordable housing was associated with a small decrease in their
mental health score independent of changes in equivalized household income or having moved house (mean
change ¼ �1.19, 95% confidence interval: �1.97, �0.41). The authors did not find evidence to support an
association for higher income households. They found that entering unaffordable housing is detrimental to the
mental health of individuals residing in low-to-moderate income households.

Australia; housing; longitudinal studies; mental health

Abbreviations: CI, confidence interval; HILDA, Household, Income, and Labour Dynamics in Australia; MCS, Mental Component
Summary; SD, standard deviation; SF-36, Short Form 36.

Housing is the place where we spend the majority of our
lives and one of the main settings that affect human health
(1). Although a relation between housing and health is well
established and housing is widely regarded as a key deter-
minant of health (2), gaps remain in our understanding of
the multiple potential pathways between housing and health
(3–5). Existing evidence has focused mainly on more direct
‘‘pathways’’ (3) between physical dwelling characteristics,
such as exposure to toxins (2), poor insulation (4), or damp-
ness (6), and physical health outcomes, such as asthma (4, 7),
skin infections (8), or cardiovascular disease (9). Less is
known about how the social and economic aspects of hous-
ing relate to health, particularly mental health, a finding
highlighted in recent reviews (10, 11).

The relation between housing affordability and mental
health has been established in a number of studies (6, 7,

12–14); affordability may influence health via the quality
(12, 13), location (15), and tenure (14, 16, 17) of dwellings
that households can access. Furthermore, in extreme cases,
poor housing affordability can result in homelessness that is
likely to be both a consequence and a determinant of poor
mental health (18). Importantly for this current study, recent
work in the United Kingdom (19) that builds on earlier work
(10) has indicated that the experience of poor housing af-
fordability appears to influence mental health directly, over
and above general financial hardship. The current analysis
adds to this body of work to improve understanding of the
influence of housing affordability on mental health.

In a great majority of countries, including Australia (20),
the United States (3), and the United Kingdom (21), hous-
ing is a principal means for households to create and store
wealth. For many households, housing costs (mortgage, rent,
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and insurance) are their largest category of expenditure, on
average accounting for just under 20% of all consumption
expenditure in Australia and New Zealand, 18% in the
United Kingdom and the United States, and almost 24%
in Canada (22). The cost of housing, therefore, has a signifi-
cant effect on a household’s ability to access nonshelter re-
quirements, such as food, transport, and medical care. This
is especially the case for low income households as they are
likely to pay a greater proportion of their income in housing
costs (23).

A number of recent studies and reviews have highlighted
the potential of longitudinal studies (10, 22, 24) to explore
the relation between housing and health. Longitudinal ap-
proaches are able to address a number of key limitations of
cross-sectional studies, such as the direction of causation
(3, 6, 25, 26) and the role of subjective influences on health,
such as the sense of well-being (10, 24). In addition, pre-
vious studies have insufficiently separated housing afford-
ability from income, meaning that the effects of housing
affordability cannot be distinguished from broader financial
stress. This final point is critical because, if housing afford-
ability has an effect on mental health that is distinct from the
effects of financial stress, then policy interventions to reduce
housing costs may be effective health interventions.

Our research uses a longitudinal approach that considers
changes within people over time (comparing individual hous-
ing affordability and mental health at 2 time points). We
account as much as possible for underlying financial stress
driving observed associations by both stratifying and adjust-
ing for income. In Australia, housing affordability has most
typically been examined by using a ratio approach, which
focuses on households in the bottom 40% of the income
distribution paying more than 30% of their income for hous-
ing costs (the ‘‘30/40 rule’’) (27–30). The usefulness of this
ratio has been recently reinforced in the analysis by Nepal
et al. (31), who analyzed the sensitivity of the 3 most widely
used Australian indicators of poor housing affordability and
concluded that the 30/40 rule most robustly allowed housing
affordability to be examined over time. The structure of the
Australian housing system means that affordability is a means
by which housing acts as a social determinant of health,
leading to housing being regarded as a ‘‘health promoting
resource accessed through income’’ (32, p. 25). The research
and policy focus on housing affordability among lower in-
come Australians is grounded in the premise that the costs of
housing among those with lower incomes result in reduced
ability to meet other nonhousing basic needs (e.g., food
or medical). Correspondingly, people from higher income
households are more likely to have social and material re-
sources that would buffer their health from the negative
consequences associated with having high housing costs
relative to income (33). Consequently, we hypothesized that
the effects of poor housing affordability on mental health
would be limited to lower income households.

In this article, we therefore address 2 research questions:

1. Does self-perceived mental health worsen for people
whose housing becomes unaffordable?

2. Do observed effects differ between low to moderate and
high income households?

MATERIALS AND METHODS

Data

The Household, Income, and Labour Dynamics in Australia
(HILDA) longitudinal study follows Australian households
and individuals over time. The HILDA data set is based upon
a nation-wide probability sample of households and indi-
viduals, focused on income, employment, health, and well-
being. Information is collected from household members
aged 15 or more years by using face-to-face interviews and
self-completion questionnaires. All annual waves between
2001 and 2007 were included in these analyses. The initial
household response rate at wave 1 was 66%. Retention of
responding individuals at subsequent waves was 87% at wave
2 and >90% thereafter (34).

The analysis described in this paper is based upon the
38,610 responses of 10,047 HILDA participants aged 25–64
years who met the following criteria:

� Had at least 2 consecutive waves of data on housing afford-
ability, mental health, and income, and

� Had spent 2 consecutive waves in affordable housing (ref-
erence group) or 1 wave in affordable housing followed by
1 wave in unaffordable housing (comparison group).

Outcome variable

The Mental Component Summary (MCS) of the Short Form
36 (SF-36) measure was used as the primary outcome measure
for these analyses. The SF-36 is one of the most widely used
self-completion measures of health status (35), and it has
been validated for use in the Australian population (36) and
to detect within-person change over time (37). The MCS re-
lates most directly to 4 subscales generated from the 36 items
that comprise the SF-36: vitality, social functioning, role lim-
itations due to emotional problems (‘‘role-emotional’’), and
mental health. A higher score on this 0–100 scale reflects
better mental health and well-being.

Predictor variable

‘‘Unaffordable housing’’ was defined as occurring when
a household paid more than 30% of gross household income
in rent or mortgage costs (33, 38, 39). Rent, mortgage, and
household income were self-reported and refer to the time at
which the survey was conducted.

Confounders

Potential confounders were identified from existing litera-
ture and consideration of the likely relation between each and
change in housing affordability and change in mental health.
Models were adjusted for age (centered at the mean), change
in residence between waves, and equivalized disposable
household income. Disposable income was based on income,
investments, and expenditure for the financial year and equiv-
alized for each household. Equivalization adjusts for the size
and composition of the household by using the modified equiv-
alence method of the Organisation for Economic Co-operation

754 Bentley et al.

Am J Epidemiol. 2011;174(7):753–760

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article-abstract/174/7/753/115870 by guest on 27 Septem

ber 2018



and Development (40). The analytical sample was restricted
to individuals whose housing was affordable in 1 survey
wave but unaffordable in the next wave and to those who
remained in affordable housing over 2 consecutive survey
waves (reference category).

Missing data

Of the 64,937 data points recorded in the HILDA data set
between waves 1 and 7 for people aged 25–64 years, 59.46%
are included in these analyses. Cases could not be included
where the MCS score was not available or where there was
missing information on covariates (reducing the sample to
43,642). The analysis was restricted to people who had spent
2 consecutive survey waves in affordable housing or had
1 wave in affordable housing followed by a wave in unaf-
fordable housing (38,610 observations).

Analysis

We calculated summary statistics of the outcome (MCS)
by age group, sex, if moved house between waves, and equiv-
alized disposable income, for both categories of the afford-
able housing predictor variable (remained in affordable
housing/housing became unaffordable). Household income
and changes in household income between waves are likely
to be strong confounders of the association between housing
affordability and mental health. To examine the association
between household income and housing affordability, we
used 2007 data to plot the relation between quintiles of equiv-
alized income and the proportion of people spending more
than 30% of income on housing costs, excluding individuals
who did not have any housing costs.

We used longitudinal linear regression models with fixed-
effects estimators to estimate the association between unaf-
fordable housing and mental health. Analyses were performed
by using STATA, version 11.0, software (StataCorp LP, Col-
lege Station, Texas). Taking account of repeat observation
of individuals, we used the following models (where i ¼
individuals within the sample, and t ¼ time periods):

MCSit ¼ aþ bX þ vi þ eit:

MCS was modeled as a function of a constant term (a)
and a set of covariates (X) with associated vector of coeffi-
cients (b), while vi is an individual-specific error term that
controls for unobserved individual fixed effects (effects that
are constant over time), and eit is an error term that varies
across individuals and over time. Because we want to control
for omitted variables that differ between individuals but are
constant over time (including family background, education),
we used a fixed-effects rather than a random-effects estima-
tor in the models. Fixed-effects models remove variability
between people that is equivalent to including each person in
the model as a covariate (i.e., a fixed effect). This approach
removes unobserved heterogeneity (between people). The
coefficients generated from these models describe changes
within individuals only and therefore provide an estimate of
associations that are not confounded by differences between
people that cannot be accounted for in the models.

The sampling design of HILDA resulted in more than
1 individual per household being included in the analysis.
Therefore, robust standard errors were calculated to account
for clustering of individuals within households.

We estimated the association between change in housing
affordability and change in mental health, initially adjusted
for age (referred to as ‘‘unadjusted models’’), and then fur-
ther adjusted for equivalized disposable household income.
Because the fixed-effects approach measures within-person
change over time, by adjusting for an equivalized (by house-
hold structure) measure of income, we capture change in
both disposable income (which might arise from a change
in job or labor force participation) and household structure
(an increase or decrease in people in the household).

We also tested the hypothesis that effects would be re-
stricted to lower income households by including in the model
an interaction term between housing affordability and level of
household income (dichotomized into the lowest 40% and the
highest 60% of the national income distribution) (41). We
then stratified models according to household income.

Finally, to test the sensitivity of our findings to the out-
come measure used, we repeated our primary analysis using
each subscale of the MCS (mental health, role-emotional,
social functioning, and vitality) as outcomes, stratifying the
analysis by household income.

RESULTS

Overall, people who had not experienced unaffordable
housing had an average MCS of 49.0 (standard deviation
(SD) ¼ 9.9), whereas those whose housing had become un-
affordable had an average MCS of 46.5 (SD¼ 11.3) (Table 1).
Across each age, sex, and income group, people whose hous-
ing had become unaffordable had worse mental health than
people whose housing had remained affordable. People who
had moved from one house to another had a lower average
MCS score than people who had not moved between waves,
and if their housing had also become unaffordable, their av-
erage MCS score was the lowest observed at 44 (SD ¼ 12.3)
points (Table 1).

Housing becoming unaffordable was more likely for people
in the lowest 40% of the income distribution and those who
had moved. The majority of occurrences of housing becom-
ing unaffordable were not related to moving from one house
to another, implying that changes in household structure,
housing costs, or household income were the main reasons
for housing becoming unaffordable.

Housing affordability was strongly associated with income.
In the lowest income quintile, 43% of individuals spent more
than 30% of their income on housing compared with only 3%
in the highest income group (Figure 1).

On average, the MCS of people whose housing became
unaffordable decreased by 0.54 points after age, equivalized
disposable income, and moving from one house to another
had been accounted for (95% confidence interval (CI): �0.95,
�0.14) (Table 2). Fitting an interaction term in the model
showed evidence of effect modification by level of house-
hold income (P ¼ 0.008). Stratification of models by house-
hold income shows that the associations of poor housing
affordability with mental health appear to be restricted to
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individuals living in low-to-moderate income households
(mean change ¼ �1.19, 95% CI: �1.97, �0.41).

Mental health and social functioning worsened in low-
to-moderate income households when housing became un-
affordable (mean change ¼ �1.49, 95% CI: �2.75, �0.22
and mean change ¼ �4.33, 95% CI: �6.19, �2.47, respec-
tively) (Table 3). No significant relation with housing af-
fordability was observed for the role-emotional or vitality
subscales of the SF-36. Again, there was no evidence of an
effect of housing affordability for people in the upper 60%
of the income distribution.

DISCUSSION

We find evidence to support our hypothesis that poor hous-
ing affordability is associated with deterioration in mental
health in Australia, a finding that is consistent with research
in other resource-rich countries, including the United Kingdom
(19). Our findings also suggest that decreases in mental health
associated with poor housing affordability appear to be
limited to individuals living in households in the bottom
40% of the income distribution. We suggest that the con-
centration of the effect in low-to-moderate income

Table 1. Description of Analytical Data Set for Adults Aged 25–64 Years, Australia, 2001–2007

Housing Remained Affordable Housing Became Unaffordable

SF-36 MCS,
Mean (SD)

No. of
Observations

SF-36 MCS,
Mean (SD)

No. of
Observations

Age, years

25–34 48.13 (10.02) 7,986 45.42 (11.29) 691

35–44 48.34 (9.91) 10,906 47.25 (10.69) 669

45–54 49.17 (9.75) 10,150 46.89 (11.24) 430

55–64 50.85 (9.84) 7,554 46.74 (12.85) 224

Sex

Males 49.63 (9.50) 17,264 47.57 (10.89) 885

Females 48.52 (10.26) 19,332 45.65 (11.52) 1,129

Changed residence

No 49.24 (9.82) 31,576 46.76 (11.16) 1,305

Yes 47.84 (10.48) 5,020 46.00 (11.51) 709

Weekly equivalized disposable
household income

Lower 40% 47.17 (11.11) 7,853 45.08 (11.95) 1,082

Upper 60% 49.56 (9.51) 28,743 48.13 (10.24) 932

All observations 49.04 (9.93) 36,596 46.49 (11.29) 2,014

Abbreviations: MCS, Mental Component Summary; SD, standard deviation; SF-36, Short Form 36.

Figure 1. Percentage of adults aged 25–64 years spending more than 30% of their equivalized household income on housing payments, by
income quintile, Australia, 2007.
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households is due to the dominance of housing as a principal
life expenditure. Higher housing costs for those with low
incomes are known to affect the household’s ability to meet
other essential needs (11, 23), for example, to purchase food,
pay for transport costs (which may limit participation in
employment and education), pay for utilities (heating, cool-
ing), or meet health costs. For many higher income house-
holds, high housing costs are likely to be less deleterious to
mental health because they may be the result of rational and
voluntary housing investment choices as discussed (42, 43).
Such choices are beneficial within the Australian taxation
system (44), which effectively promotes home ownership
through the tax-free status of the primary residence.

On the basis of our findings, we conclude that interven-
tions to improve housing affordability are likely to be most
effective for low income groups. Interventions to improve
housing affordability may involve increasing household in-
come and/or reducing housing costs. Importantly, these in-
terventions targeted to low income groups have the potential
to reduce inequities in mental health. In particular, interven-
tions might be expected, based on our findings, to have
greatest impact on the social functioning of individuals at
risk of poor housing affordability.

Future work is required to investigate the degree to which
these results are further differentiated by age. Such research
would build upon earlier work by Watkins and Hosier (45)
who found that the further an individual is from his/her
expected housing ‘‘trajectory’’ (46), the larger the negative
effect upon that individual’s mental health. On this basis, we
speculate that, for younger households, periods of unafford-
ability are anticipated and would have a lesser mental health
effect. Although beyond the scope of the current article,
evidence on the potential age differentiation of health
effects from housing affordability would be valuable and

enable the better targeting of interventions on the basis of
lifecycle stage, as well as income.

The effect sizes estimated in these analyses are modest,
partly attributable to the conservative modeling approach
used (fixed effects and adjustment for income). Generally
in population groups, a change of 2–3 points on this scale is
considered to be of clinical importance (47); however, as
argued by Testa (48), determining the magnitude at which
a within-person change becomes meaningful is not straight-
forward and may vary across different people and in dif-
ferent contexts. For example, Hopman et al. (49) found an
age-related, within-person natural progression in MCS over
time that equated to an average increase of 1.3 over 5 years
for women aged 45–54 years and of 2.0 for men of the same
age. Nonsystematic measurement error of income and housing
costs that combine to form our exposure variable may have
also attenuated our estimates toward the null. Nonetheless, we
argue that small effects are still of public health importance
when experienced by a large proportion of the population.
For example, in Australia in 2004, there were 1.1 million
low income households in unaffordable housing (50) and,
therefore, poor housing affordability has a role in both the
creation and maintenance of health inequalities.

This study has several important strengths. We have used
a large and high quality national longitudinal data set, and
this has allowed us to model change in mental health predicted
by change in housing affordability and to mount stronger
causal arguments. The use of fixed-effects regression analy-
sis, allowing us to look at individual change in response to
unaffordable housing, negates the bias generated from un-
measured differences between people. Finally, we were able
to address the limitations of previous research that have not

Table 2. Mental Health Effect of Moving Into Unaffordable Housing,

Stratified by Household Income, for Adults Aged 25–64 Years,

Australia, 2001–2007

Mean Change in
MCS Scorea

95% CI P Value

Unadjustedb �0.59 �0.99, �0.19 0.004

Adjustedc �0.54 �0.95, �0.14 0.008

Lowest 40% of
income distribution

Unadjustedb �1.22 �1.98, �0.46 0.002

Adjustedc �1.19 �1.97, �0.41 0.003

Upper 60% of
income distribution

Unadjusted �0.15 �0.69, 0.38 0.572

Adjusted �0.11 �0.65, 0.43 0.694

Abbreviations: CI, confidence interval; MCS, Mental Component

Summary; SF-36, Short Form 36.
a Regression coefficients representing the mean change in SF-36

score in individuals whose housing became unaffordable compared

with those who remained in affordable housing.
b Unadjusted models were adjusted for age only.
c Adjusted models were adjusted for age, residential change, and

equivalized disposable household income.

Table 3. Effect on Mental Health, Role-Emotional, Social

Functioning, and Vitality of Moving Into Unaffordable Housing,

Stratified by Household Income, for Adults Aged 25–64 Years,

Australia, 2001–2007

Mean Change in
MCS Scorea

95% CI P Value

Lowest 40% of
income distribution

Mental health �1.49 �2.75, �0.22 0.021

Role-emotional �2.56 �5.43, 0.31 0.080

Social functioning �4.33 �6.19, �2.47 <0.001

Vitality �1.01 �2.24, 0.22 0.106

Upper 60% of
income distribution

Mental health 0.15 �0.71, 1.01 0.739

Role-emotional �0.23 �2.04, 1.58 0.806

Social functioning �0.29 �1.48, 0.89 0.625

Vitality �0.20 �1.13, 0.73 0.673

Abbreviations: CI, confidence interval; MCS, Mental Component

Summary; SF-36, Short Form 36.
a Regression coefficients representing the mean change in SF-36

score in individuals whose housing became unaffordable compared

with those who remained in affordable housing, adjusted for age,

having moved residence since last wave, and equivalized disposable

household income.
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taken into account the association between household in-
come and housing affordability. As shown in Figure 1, hous-
ing affordability is closely related to income. Therefore, it is
necessary to adopt an analytical approach that reduces the
possibility that observed associations between housing af-
fordability and health are the result of residual confounding
by low income. The analytical approach used in this article
does so by focusing on changes within people over time,
while adjusting for household income. Our income-adjusted
observations using within-person regression analysis allow
us to identify a relation between housing affordability and
mental health that appears to operate above and beyond the
mental health effect of financial difficulties.

The study also has a number of limitations. First, infor-
mation was not available on the number of times between
annual survey waves that participants had changed housing
affordability. Additionally, our understanding of the relation
between unaffordable housing and health might be sharp-
ened with more comprehensive measures of poor housing
affordability (e.g., indicators which take into account mort-
gage or rent arrears, generational wealth, tenure, transport
costs associated with location of housing, and the costs of
heating and cooling housing). We also note that our analysis
is based upon a dichotomous exposure measure. Although
we are mindful of the importance of assessing exposure by
using a policy-relevant measure, we also note its limitation
in revealing variation on either side of the 30% cutoff. On
the basis of our analysis, we do not know the form of the
association between housing affordability and health, and
this could be a focus of future research.

We have necessarily made some key assumptions in this
paper. The first relates to potential reverse causation occur-
ring between survey waves. In some cases, a decline in a
person’s mental health may cause his/her housing to become
unaffordable, perhaps through job loss or a relationship break-
down. If this were to occur between data collection waves
of HILDA, we have no way of knowing if change in mental
health preceded a change in housing affordability. We have
assumed that the strongest pathway is likely to be from housing
unaffordability to poorer mental health. Second, although the
first survey wave was, on the whole, highly representative of
the Australian population and subsequent retention has been
high (>90% for all but 1 wave), there is a documented attrition
bias toward people who are of non-English-speaking back-
grounds, unemployed, less educated, indigenous, and in lower
status occupations (51). Over time, the sample has therefore
become less representative of the population and biased toward
higher socioeconomic status population groups. In addition to
this potential attrition bias, missing data on key variables led
to the exclusion of a large number of survey participants from
our analytical sample. The large majority of excluded records
were missing the MSC score at 1 or both years. Individuals
missing these data were slightly more likely to be in unafford-
able housing and slightly more likely to be in low/moderate
income households (data not shown). It is possible that attrition
and selection biases may have affected the estimates of the
strength and significance of the relation between unafford-
able housing and health that we have obtained in these
analyses. If the housing affordability-mental health rela-
tion is stronger in very low income groups who also did not

report their income, it is likely that we have underesti-
mated the association.

Using data from a national household longitudinal survey,
we contribute to the emerging evidence on housing and men-
tal health. The analysis provides strong evidence to support
a relation between housing affordability and mental health in
low income groups. Further, our findings suggest that inter-
ventions to improve housing affordability in low income
groups are likely to reduce inequalities in mental health.
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