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Abstract
Objectives There is evidence of a causal relationship
between disability acquisition and poor mental health,
but the substantial heterogeneity in the magnitude of
the effect is poorly understood and may be aetiologically
informative. This study aimed to identify demographic and
socioeconomic factors that modify the effect of disability
acquisition on mental health.
Design and setting The Household, Income and Labour
Dynamics in Australia Survey is a nationally representative
longitudinal survey of Australian households that has been
conducted annually since 2001. Four waves of data were
included in this analysis, from 2011 to 2014.
Participants Individuals who acquired a disability (n=387)
were compared with those who remained disability-free in
all four waves (n=7936).
Primary outcome measure Mental health was measured
using the mental health subscale of the Short Form 36
(SF-36) general health questionnaire, which measures
symptoms of depression, anxiety and psychological wellbeing.
Methods Linear regression models were fitted
to estimate the effect of disability acquisition on
mental health, testing for effect modification by key
demographic and socioeconomic characteristics. To
maximise causal inference, we used a propensity
score approach with inverse probability of treatment
weighting to control for confounding and multiple
imputation using chained equations to assess the
impact of missing data.
Results On average, disability acquisition was
associated with a 5-point decline in mental health
score (estimated mean difference: −5.1, 95% CI −7.2
to –3.0). There was strong evidence that income and
relationship status modified the effect, with more
detrimental effects in the lowest (−12.5, 95% CI −18.5
to –6.5) compared with highest income quintile (−1.1,
95% CI –4.9 to 2.7) and for people not in a relationship
(−8.8, 95% CI −12.9 to –4.8) compared with those who
were (−3.7, 95% CI −6.1 to –1.4).
Conclusions Our results suggest that the detrimental
effect of disability acquisition on mental health is
substantially greater for socioeconomic disadvantaged
individuals.

Strengths and limitations of this study
►► This

study uses data from a large
nationally representative longitudinal study in
Australia to model the effect of disability acquisition
on mental health and identify demographic and
socioeconomic factors that modify the association.
►► This is the first study to quantify mental health
inequalities associated with a comprehensive range
of demographic and socioeconomic factors to better
understand the heterogeneity in the mental health
inequalities experienced by people with disabilities.
►► To maximise causal inference, we employed
propensity score models with inverse probability
weighting to better control for confounding and
multiple imputation to assess the impact of missing
data on the results.
►► Limitations include the use of self-reported data,
missing data (although multiple imputation was
used) and underrepresentation of people with
severe disabilities.
►► The finding that the detrimental effect of disability
acquisition on mental health is substantially greater
for socioeconomically disadvantaged individuals has
important implications for disability, social and public
health policies, as it identifies particularly vulnerable
subgroups of people with disabilities who are likely
to experience greater mental health effects.

Introduction
Currently, one in five Australians has a
disability.1 People with disabilities experience
substantial health inequalities compared
with those without disabilities, reporting
poorer health across a wide range of indicators including mental health.2 3 For example,
in Australia, a large survey found that 48%
of people reporting severe disabilities experienced mental health problems compared
with 6% of those without disabilities.4
Evidence from longitudinal studies has
demonstrated that disability acquisition is
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associated with a deterioration in mental health,2 3 5–10
suggesting a causal relationship between disability and
poor mental health. However, not all people who acquire
a disability experience a decline in their mental health,11
there is substantial heterogeneity in the magnitude of
the association. Understanding this heterogeneity may
be aetiologically informative and may shed light on the
structural drivers of the inequalities.12 13 Intersectionality
theory has been posited as a way to understand how social
identities (eg, gender) and positions (eg, socioeconomic
disadvantage) interact to shape people’s experiences.14
This approach suggests that social determinants of health
cannot be understood independently; rather the focus
should be on understanding how factors intersect and
mutually reinforce each other in their health impacts.15
Bauer argues that intersectionality theory can be operationalised in epidemiological studies by fitting interactions between different exposure variables.14 In this
study, we explore how demographic, social and economic
factors interact with disability to modify its effect on
mental health.
There is limited evidence about how the association
between disability and mental health varies according to
demographic and socioeconomic characteristics. Four
longitudinal studies have examined whether the association between disability acquisition and mental health
differs according to socioeconomic characteristics. Two
studies of working aged Australians found evidence that
the association varied according to housing characteristics and wealth; the largest mental health declines were
seen for people in unaffordable and insecure housing2
and with low wealth.3 Likewise, a study of people
approaching retirement age in the USA found that the
negative effect of disability on subjective well-being was
greater in individuals with low wealth prior to disability
acquisition.6 Finally, a study of individuals aged 33 years
from the UK found larger effects of disability acquisition
on psychological distress for people with low education.5
None of the studies comprehensively examined a range
of factors that influence the effect of disability acquisition
on mental health to fully understand important demographic and socioeconomic determinants and their relative importance.
A better understanding of the characteristics that
determine the magnitude of the mental health effects for
people who acquire a disability will provide information
that can be used to inform the development of targeted
social and health policies for people with disabilities most
likely to experience poorer mental health. Such interventions are likely to improve the mental health of people
with disabilities, but may also have implications for longterm health and welfare costs associated with disability.
This analysis uses data from a longitudinal study to model
relationships between disability acquisition and mental
health, testing for effect modification by demographic
and socioeconomic characteristics prior to disability and
quantifying excess mental health effects associated with
these characteristics.
2

Methods
Data source
The Household, Income and Labour Dynamics in
Australia (HILDA) Survey is a longitudinal study of
Australian households, conducted annually since 2001.
The survey collects information about the demographic,
social, economic and health characteristics of individuals using a combination of interviews and self-completion questionnaires. Data are collected on all household
members, with interviews conducted with those aged 15
years and older. The original sample included 13 969
participants from 7682 households, randomly sampled
using a national probability sample of private dwellings.
In later waves, continuing survey members included all
participants from the original sample, any children born
or adopted in the household and new partners. Additional households were added in later waves to maintain
representativeness, with a sample size after 14 waves of
28 794 people. Response rates were above 70% for new
participants and above 90% for continuing respondents.
Full details of HILDA are available elsewhere.16
Disability acquisition
Information about disability was collected from participants in every wave, defined in HILDA as ‘a long-term
health condition, impairment or disability that restricts
you in your everyday activities, and has lasted or is likely
to last for 6 months or more’. If participants reported a
disability, they were then asked to describe the type of
impairment, such as limited use of fingers or arms, or
problems with eyesight that could not be corrected with
glasses or contact lenses. Different impairment types were
not examined separately because we lacked power to
examine differences by disability characteristics but also
to make the results relevant to disability policies which
generally do not address different types of impairments
specifically. The analysis was restricted to the most
recent four waves of the survey (2011–2014) to enable
selection of comparable groups to maximise exchangeability. Participants were included in the analysis if they
were disability-free for the first two consecutive waves of
the analysis followed by either two consecutive waves of
disability (disability group) or two consecutive waves of
no disability (control group). We used two consecutive
waves of disability so as to exclude people with transient
disability and to reduce the potential for measurement
error. Eligibility for inclusion required participation in all
four waves and response to the disability question at every
wave.
Mental health
The Short Form 36 is a widely used general health questionnaire that has been validated for use in the Australian population.17 It comprises eight subscales measuring
various components of health and two overall summary
measures. The Mental Health Inventory (MHI), one of
the subscales, is composed of five items relating to mental
health over the previous 4 weeks, specifically measuring
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953
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symptoms of depression, anxiety and psychological wellbeing. Each item is scored using five response categories,
and the total scores are transformed into a scale ranging
from 0 to 100, with higher scores reflecting better mental
health.
Covariates
Covariates were measured in the first wave contributing
to the analysis, as a measure of circumstances prior
to disability acquisition. Demographic characteristics
consisted of age, sex and country of birth. Socioeconomic
characteristics included education, employment, income
(population quintiles of equivalised household disposable
income), financial hardship, housing tenure, housing
affordability (unaffordable defined as households in
the lowest 40% of the income distribution with housing
costs exceeding 30% of their gross income), relationship
status and children. Social support was constructed using
the average of 10 items addressing aspects of emotional
support (rated on a 7-point Likert scale),18 categorised
into tertiles. Wealth was defined as household assets
minus debt and categorised into tertiles, recorded in
2014 as wealth questions were not asked in 2011. Lifestyle
factors included alcohol consumption, smoking, physical
activity and self-reported body mass index (BMI). Baseline mental health was included as a covariate. Specific
categories of each variable are described in table 1.
Propensity score approach
Propensity score methods provide an alternative method
to adjust for confounding compared with traditional
regression models and are particularly useful in analyses
with many potential confounders.19 20 We estimated a
propensity score for each individual by fitting a logistic
regression model for disability acquisition including
all covariates (potential confounders and predictors
of mental health; see figure 1).21 We employed inverse
probability weighting (IPW), which uses propensity
scores to create a weight for each individual.22 The distribution of the weights was examined using boxplots (see
online Supplementary file 1). Some very large weights
resulted from people with disabilities with very low
propensity scores; therefore, we trimmed weights at the
99th percentile.23
The average causal effect (ACE), which represents the
mean causal effect for all individuals in the population,
was estimated from a linear regression model with IPW
as probability weights, using robust estimators given that
the weights are estimated.24 To verify whether balance of
the confounding variables was achieved, percentage standardised differences between the groups were calculated
for each covariate, with differences less than 10% considered to reflect good balance.25
Statistical analysis
Descriptive analyses were conducted, summarising mental
health for people who acquired a disability and those
who did not, as well as demographic, socioeconomic
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953

Table 1 Demographic, socioeconomic and mental health
characteristics of people with and without disabilities,
Australia, 2011–2014.
Disability

No disability

n=311

n=6150

n

%

n

%

Age (years)
 <30

43

13.8

1901 30.9

 30–44

66

21.2

1957 31.8

 45–69

101

32.5

1568 25.5

 60+

101

32.5

724

 Men

160

51.4

2928 47.6

 Women

151

48.6

3222 52.4

 Australia

241

77.5

4862 79.1

 Other

70

22.5

1288 20.9

 Bachelor or
higher

56

18.0

1820 29.6

 Secondary,
certificate,
diploma

149

47.9

2902 47.2

 Did not complete 106
secondary

34.1

1428 23.2

62.1

4810 78.2

11.8

Sex

Country of birth

Education

Employment
 Employed

193

 Unemployed

9

 Not in the labour
force

109

35.0

1164 18.9

 Q5 (highest)

56

18.0

1662 27.0

 Q4

62

19.9

1495 24.3

 Q3

68

21.9

1252 20.4

 Q2

62

19.9

1170 19.0

 Q1 (lowest)

63

20.3

571

 High

114

36.7

2497 40.6

 Medium

106

34.1

2052 33.4

 Low

91

29.3

1601 26.0

 Prosperous/very
comfortable

39

12.5

1278 20.8

 Reasonably
comfortable

170

54.7

3386 55.1

 Just getting by/
very poor

102

32.8

1486 24.2

120

38.6

1773 28.8

2.9

176

2.9

Income

9.3

Wealth

Financial hardship

Housing tenure
 Outright owner

Continued
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Table 1 Continued
Disability

No disability

n=311

n=6150

n

%

n

%

 Mortgager

107

34.4

2683 43.6

 Private renter

67

21.5

1483 24.1

 Public renter

7

2.3

80

1.3

 Other

10

3.2

131

2.1

 Affordable

289

92.9

 Unaffordable

22

7.1

 Yes

229

73.6

4204 68.4

 No

82

26.4

1946 31.6

 No

82

26.4

2396 39.0

 Yes

229

73.6

3754 61.0

 Never

53

17.0

920

 Rarely

115

37.0

2171 35.3

 1–2 times/week

52

16.7

1340 21.8

 ≥3 times/week

91

29.3

1719 28.0

 Never smoked

146

46.9

3676 59.8

 Ex-smoker

102

32.8

1483 24.1

 Current

63

20.3

991

 ≥4 times/week

110

35.4

2294 37.3

 1–3 times/week

122

39.2

2612 42.5

 <1 time/week

79

25.4

1244 20.2

Housing affordability
5731 93.2
419

6.8

Relationship

Children

Alcohol consumption
15.0

Smoking

16.1

Physical activity

n

Mean (SD)

n

Mental health

311

70.9 (19.2)

6150 77.6 (14.9)

Mental health at
baseline

311

73.8 (18.4)

6150 77.9 (14.3)

BMI
Social support

311
311

27.4 (5.3)
5.3 (1.1)

6150 25.8 (5.0)
6150 5.6 (1.0)

Missing data
Investigation and handling of missing data was conducted
for people who were eligible for inclusion in the sample;
therefore, people who were lost to follow-up were excluded
from the analyses. The distribution of baseline covariates
was compared between those with and without missing
observations. Missingness was associated with the values
of measured variables, suggesting that the data were not
missing completely at random. Therefore, multiple imputation using chained equations with 50 imputations was
employed to maximise the validity of the findings as this
approach assumes the data are missing at random, that
is, systematic differences between missing and observed
values are explained by differences in observed data.27
The multiple imputation model included all variables
in the target analysis and additional auxiliary variables
(further details in online Supplementary file 2).
Sensitivity analyses
A series of sensitivity analyses were conducted to test the
robustness of findings. First, we repeated analyses using
alternative propensity score approaches (stratification and
covariate adjustment). Second, we conducted a complete
case analysis. Third, we excluded people who acquired
psychological impairments, as we would expect them to
have poorer mental health associated with disability.

Mean (SD)

BMI, body mass index.

and mental health characteristics prior to disability
acquisition.
The ACE of disability acquisition on mental health
at the final wave was estimated using linear regression
models for mental health with disability acquisition as the
sole independent variable with IPW weights. We tested for
additive effect modification by demographic and socioeconomic factors identified a priori that were thought to
show evidence for effect heterogeneity based on substantive knowledge, including age, sex, country of birth,
education, employment, income, wealth, financial hardship, housing tenure, housing affordability, relationship
4

status and children. We quantified excess effects associated with each characteristic, which is the additional
difference in mental health that exceeds the sum of each
factor considered separately, and the effect of disability
acquisition within each stratum of the effect modifier. We
included an interaction term between disability acquisition and each effect modifier in turn, and tested for effect
modification using likelihood ratio tests and Wald tests.
Analyses were conducted using Stata/SE 12.1.26

Results
A total of 8323 individuals were eligible for inclusion in the
analysis, 387 with disability and 7936 controls. Complete
data were available for 6461 participants (78%); figure 2
describes eligibility criteria and missing data. Data were
missing for mental health, financial hardship, housing
tenure and affordability, relationship status, social
support, alcohol consumption, smoking, physical activity
and BMI. People with missing data had poorer mental
health and were more likely to experience socioeconomic
disadvantage across all indicators (online Supplementary
file 2).
There were differences in the distribution of covariates at baseline between people who acquired a disability
and those who did not (table 1). People who acquired a
disability were older and more likely to be male and born
outside of Australia. They experienced greater socioeconomic disadvantage including low education, employment
rates, income, wealth and social support, greater financial
hardship, higher rates of smoking, less physical activity
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953
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Figure 1 Causal diagram depicting potential confounders and effect modifiers of the association between disability acquisition
and mental health.

and higher BMI, although they were similar with regard
to housing tenure, affordability and alcohol consumption.
Those with disabilities were more likely to be in a relationship and have children. The groups differed in terms
of mental health, both before and after disability. At the
final wave, those with disabilities had poorer mental health
compared with those without (70.9 compared with 77.6).
But even at baseline, those in the disability sample had
poorer mental health compared with people who did not
acquire a disability, with mean MHI scores of 73.8 compared
with 77.9 (table 1).
These differences highlighted the need for a propensity score approach to ensure adequate control for
confounding. The estimated propensity score model indicated that the strongest predictors of disability acquisition
were age, education, unemployment, wealth, relationship
status and mental health at baseline. The distribution
of propensity scores differed between people with and
without disabilities, but the IPW balanced the distribution
between the groups (see online Supplementary file 3).
The IPW performed well at balancing the baseline covariates, with standardised differences between the groups
much lower in the weighted sample. After IPW, the groups
were comparable in terms of mental health at baseline,
with MHI scores of 77.0 for people with disability and 77.7
for those without disability, a standardised difference of
4% compared with 25% in the unweighted sample. The
groups also became more comparable in terms of all other
baseline covariates, with standardised differences less than
10% for most variables, except age, children, smoking
status and BMI, which were all under 17% (figure 3 and
online Supplementary file 4).
The ACE of disability acquisition on mental health
was estimated to be a 5-point decline in MHI score (estimated mean difference: −5.1, 95% CI −7.2 to –3.0). The
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953

joint effects of disability and socioeconomic characteristics were largest for people who acquired a disability who
were public renters (−23.2, 95% CI −33.8 to –12.6), unemployed (−17.2, 95% CI −30.7 to –3.7), had low income
(−15.0, 95% CI −20.9 to –9.1), poor wealth (−13.2, 95% CI
−17.3 to –9.1), experienced financial hardship (−12.5,
85% CI −16.1 to –8.8), were in unaffordable housing (−13.1,
95% CI −22.0 to –4.3), and those in the younger age groups
(<30: −15.5, 95% CI −20.0 to –10.9; 30–44: −14.3, 95% CI
−18.9 to –9.8) (table 2, column 1).
There was strong evidence from the tests for interaction of
an excess effect between disability and income and disability
and relationship status on mental health (table 2, column
4), with excess effects of more than five points for people
who were not in a relationship (−5.1, 95% CI −9.8 to –0.4)
and more than 11 points for those in the lowest income
category (−11.4, 95% CI −18.5 to –4.3) (table 2, column 4).
As such, the effects of disability on mental health were more
detrimental among people with lower income than people
with higher income (Q1: −12.5, 95% CI −18.5 to –6.5; Q5:
−1.1, 95% CI –4.9 to 2.7) and people who were not in a
relationship (−8.8, 95% CI −12.9 to –4.8) compared with
those who were (−3.7, 95% CI −6.1 to –1.4) (table 2, column
2). There were also large excess effects for other socioeconomic characteristics, with particularly large effects for
those unemployed, with low wealth, experiencing financial
hardship, unaffordable housing and for public renters,
suggesting that these characteristics also modified the effect
of disability acquisition on mental health, although the
interaction terms were not statistically significant (table 2,
column 5).
The first sensitivity analysis using alternative propensity
score approaches did not materially change the results,
suggesting that models with IPW were robust. In the second
sensitivity analysis, the complete case analysis, despite only
5
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Figure 2

Flow diagram showing sample selection and missing data.

small changes in the magnitude of individual coefficients,
the gradients in the excess effects across categories of socioeconomic characteristics were more pronounced, and as a
result there was additional evidence for effect modification
for education, wealth, housing tenure and housing affordability. The third sensitivity analysis excluding people with
psychological impairments reduced the number of people
acquiring a disability from 387 to 316. For most covariates, the effect estimates between disability acquisition and
mental health were slightly attenuated and the confidence
6

intervals were wider (and no longer statistically significant),
however the patterns of association were similar. A notable
exception was the difference in the magnitude of effect
according to relationship status, for which an excess effect
was no longer apparent.
Discussion
This is the first study to examine a broad range of socioeconomic and demographic characteristics to understand
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953
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Figure 3 Percentage standardised differences between people with and without disabilities for each covariate
before and after IPW on the propensity score (unweighted sample: ; IPW-weighted sample: ); the dashed lines indicate the
10% differences which reflect good balance of confounders.

the relative importance of socioeconomic influences on
the effect of disability acquisition in adulthood on mental
health. Our finding that disability interacts with socioeconomic characteristics to shape mental health underlines
Aitken Z, et al. BMJ Open 2017;7:e016953. doi:10.1136/bmjopen-2017-016953

the importance of considering intersectionality in studies
of disability and health inequalities.14 There was strong
evidence that the effect was greater for people on low
income and those not in a relationship, and there were
7
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−15.5
−14.3
−9.2
−4.5

Age (years)
 <30

 30–44

 45–69

 60+

−3.5

 Other

−8.3

 Did not complete secondary
−7.2 to −2.3

−8.5

 Q2

 Medium
 Low

 High

Wealth
−6.3
−13.2

−4.3

−15.0

−10.1 to −2.2

−6.1

 Q3

 Q1 (lowest)

−9.0 to −0.3

−4.6

−9.5 to −3.0
−17.3 to −9.1

−7.5 to −1.0

−20.9 to −9.1

−13.6 to −3.3

−4.9 to 2.7

−1.1

−9.1 to −1.7

−30.7 to −3.7

 Q4

−5.4

−17.2

−12.1 to −4.5

−8.6 to −2.6

−7.9 to −0.8

−7.6 to 0.7

 Q5 (highest)

Income

 Not in the labour
force

 Unemployed

 Employed

−4.7

−5.6

 Secondary, certificate,
diploma

Employment

−3.6

 Bachelor or higher

Education

−5.8

 Australia

−8.2 to −3.4

−8.9 to −3.2

−6.1

Country of birth

−8.5 to −2.3

−5.4

 Women

−7.5 to −1.6

−12.6 to −5.9

−18.9 to −9.8

−20.0 to −10.9

95% CI

 Men

Sex

Coeff

Joint effect*

−4.0
−7.4

−4.3

−12.5

−6.3

−4.5

−4.1

−1.1

−5.9

−10.9

−4.7

−6.6

−4.9

−3.6

−2.9

−5.8

−4.9

−5.4

−4.5

−4.1

−7.0

−6.6

Coeff

−7.3 to −0.7
−11.6 to −3.3

−7.5 to −1.0

−18.5 to −6.5

−11.4 to −1.1

−8.6 to −0.5

−8.5 to 0.2

−4.9 to 2.7

−9.6 to −2.1

−24.5 to 2.8

−7.2 to −2.3

−10.5 to −2.8

−7.9 to −1.9

−7.9 to −0.8

−7.1 to 1.3

−8.2 to −3.4

−7.8 to −2.1

−8.5 to −2.3

−7.5 to −1.6

−7.4 to −0.8

−11.5 to −2.5

−11.1 to −2.1

95% CI

Effect of disability†

−2.3
−5.8

0

−2.5

−2.2

−1.6

−0.5

0

0.4

−6.3

0

−1.7

−0.7

0

−0.5

0

−1.2

0

0

−5.1

−7.3

−8.9

Coeff

−3.0 to −1.5
−6.7 to −4.9

−3.9 to −1.2

−3.2 to −1.2

−2.6 to −0.6

−1.5 to 0.4

−0.5 to 1.3

−8.6 to −4.1

−2.6 to −0.7

−1.5 to 0.1

−1.4 to 0.3

−1.9 to −2.3

−6.3 to −4.0

−8.4 to −6.2

−10.0 to −7.8

95% CI

Effect of socioeconomic
factors‡

0.2
−3.2

0

−11.4

−5.2

−3.5

−3.1

0

−1.1

−6.1

0

−3.1

−1.3

0

2.9

0

0.4

0

0

0.4

−2.5

−2.1

Coeff

−4.4 to 4.9
−8.4 to 2.1

−18.5 to −4.3

−11.6 to 1.2

−9.0 to 2.1

−8.9 to 2.7

−5.6 to 3.4

−20.0 to 7.7

−8.9to 2.8

−6.6 to 4.0

−1.9 to 7.7

−3.8to 4.7

−4.0 to 4.9

−7.9 to 2.9

−7.5 to 3.4

95% CI

Excess effect§

Regression coefficients representing joint and components effects of disability and each socioeconomic factor on the mental health score (n=8323)

Socioeconomic characteristics

Table 2

Continued

0.388

0.034

0.629

0.581

0.240

0.836

0.663

p Value

Test for
interaction
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Continued

−6.5
−12.5

 Just getting by/very poor

−23.2
−10.7

 Public renter

−5.4
−7.7

−8.0 to −2.9
−11.3 to −4.1

−15.5 to −7.4

−6.1 to −1.4

−22.0 to −4.3

−6.9 to −2.6

−14.2 to −5.6

−5.4
−5.0

−8.8

−3.7

−10.0

−4.7

−6.9

−14.8

−4.6

−5.2

−5.2

−6.3

−4.8

−3.4

Coeff

−8.0 to −2.9
−8.6 to −1.4

−12.9 to −4.8

−6.1 to −1.4

−18.9 to −1.0

−6.9 to −2.6

−18.0 to 4.1

−25.8 to −3.7

−8.9 to −0.3

−8.6 to −1.8

−8.8 to −1.5

−10.0 to −2.7

−7.6 to −1.9

−9.4 to 2.6

95% CI

Effect of disability†

0
−2.7

−2.6

0

−3.2

0

−3.8

−8.4

−5.3

−2.5

0

−6.1

−1.8

0

Coeff

−3.4 to −2.0

−3.4 to −1.9

−4.6 to −1.7

−6.1 to −1.4

−11.6 to 5.2

−6.3 to −4.3

−3.3 to −1.6

−7.2 to −5.1

−2.7 to −0.9

95% CI

Effect of socioeconomic
factors‡

0
0.4

−5.1

0

−5.2

0

−1.8

−9.6

−0.6

0.0

0

−3.0

−1.4

0

Coeff

−4.0 to 4.9

−9.8 to −0.4

−14.4 to 4.0

−13.4 to 9.9

−21.3 to 2.1

−5.0 to 6.2

−5.0 to 5.0

−10.0 to 4.1

−8.2 to 5.3

95% CI

Excess effect§

0.851

0.033

0.265

0.500

0.675

p Value

Test for
interaction

*The coefficient represents the joint effect of disability and each category of the covariate on mean mental health score, compared with those with no disability in the baseline socioeconomic
category.
†The coefficient represents the effect of disability on mean mental health score, compared with those with no disability, within each category of the covariate.
‡The coefficient represents the effect of each socioeconomic factor on mean mental health score, compared with baseline socioeconomic category, for people with no disability.
§The excess effect is the value of the interaction term on an additive scale, which represents the additional effect of disability and each socioeconomic factor on mean mental health score.

 Yes
 No

Children

−3.7
−11.5

 No

−13.1

 Yes

Relationship

 Unaffordable

 Affordable

Housing affordability
−4.7

−21.5 to 0.1

−9.9

 Private renter

 Other

−33.8 to −12.6

−7.6

 Mortgager

−11.0 to −4.2

−5.2

−8.8 to −1.5

−16.1 to −8.8

−9.5 to −3.6

−9.4 to 2.6

95% CI

 Outright owner

Housing tenure

−3.4

 Reasonably comfortable

Coeff

Joint effect*

 Prosperous/very comfortable

Financial hardship

Socioeconomic characteristics

Table 2
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also large differences in the magnitude of the effect
according to employment status, wealth, financial hardship, housing tenure and housing affordability, although
the interaction terms were not statistically significant.
The results were similar to other studies, finding some
evidence of differences in the effect by wealth,3 6 housing
tenure and affordability,2 although effect modification by
education was less pronounced than in other studies.5
In this study, people who acquired a disability experienced on average a 5-point decline in mental health,
substantially exceeding a 3-point difference considered
to represent a clinically meaningful change.28 Importantly, the results suggest that the mental health effects
are heterogeneous, with some people experiencing much
larger mental health declines, for example, a 12.5-point
decline for those in the lowest income quintile.
This study benefited from a number of strengths.
The longitudinal nature of the data enabled identification of incident cases of disability and characteristics
prior to disability. We used IPW weighting to control for
confounding, to ensure that the groups were comparable
prior to disability acquisition, strengthening our ability to
interpret estimates as causal effects of disability on mental
health. We trimmed weights at the 99th percentile to
avoid large weights leading to inflated standard errors,
resulting in poorer balance between the groups, with
standardised differences of four covariates ranging from
10% to 17%. While this is a limitation, we believed this
was preferable to extreme weights. Finally, results from
other propensity score approaches including covariate
adjustment and stratification were similar, suggesting that
the IPW models were robust.
Our analysis has a number of limitations. We tested for
effect modification across many variables, which increased
the risk of type I error. However, the variables were
selected a priori and all associations were in the expected
direction, therefore unlikely to have arisen by chance.
In addition, only two of the variables showed statistical
evidence of effect modification, despite large differences in the magnitude of the effect estimates. Although
we had a large sample and a continuous outcome, the
power to detect interactions was low because only 5% of
study participants acquired a disability. Missing data may
have introduced selection bias. The complete case analysis suggested effect modification by a greater number
of socioeconomic characteristics compared with results
using multiple imputation. This was explained by the
relatively poorer mental health of disabled individuals
with high socioeconomic status who had missing data
compared with those with complete data, which led to an
overestimation of gradients in the complete case analysis.
However, multiple imputation is likely to have corrected
for this selection bias because the method requires the
less stringent assumption of missing at random (ie, missingness depends on measured covariates as observed in
our study), whereas the complete case analysis assumes
the participants with missing data represent a random
sample of those that were intended to be observed
10

(missing completely at random). We did not account
for survey weights, which may affect estimated standard
errors; however, adjustment for the survey weights in
conventional linear regression models did not substantially change the results. Finally, there was potential for
dependent misclassification bias, where misclassification of the outcome depends on misclassification of the
exposure because both disability and mental health were
self-reported.
Although the patterns of association were generally
similar, there were some differences in the results of
the sensitivity analysis excluding people with psychological impairments, particularly the attenuation of effect
modification by relationship status. One assumption
underpinning the propensity score approach is the
no-multiple-versions-of-treatment assumption, which stipulates that the potential outcomes under each level of the
exposure are well defined and take on a single value.29 It is
possible that the effect of disability on mental health may
vary according to the ‘version’ of the exposure, such as
different types or severity of disability, however we lacked
power to examine differences by disability characteristics. Therefore, estimated effects should be interpreted
as average causal effects of disability on mental health,
which may affect the transportability of results as the
estimated effect depends on the distribution of disability
characteristics in the sample.30 People with severe disabilities are less likely to participate in HILDA, therefore our
results are likely to underestimate the population effect
of disability acquisition on mental health.
The finding that the effect of disability acquisition on
mental health depends on people’s socioeconomic characteristics has important implications for disability, social
and public health policies. People who are socioeconomically disadvantaged (particularly those with low income
and not in a relationship) are a vulnerable subgroup
of people with disabilities who are likely to experience
greater mental health effects, and therefore may benefit
most from targeted social and health policies interventions. Therefore, addressing the social determinants of
health of people with disabilities, such as interventions
that improve people’s financial situation, for example
investing in employment and education services for
people with disabilities, may have substantial beneficial
impacts on mental health. Such interventions have implications for the mental health and well-being of people
with disabilities and their families, as well as for longterm health and welfare costs. It is also important that
high-quality mental health services are accessible and
affordable for people who acquire a disability particularly
if they are socioeconomically disadvantaged or not in a
relationship.
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