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Objectives Equity and fairness at work are associated with a range of organizational and health outcomes. Past
research suggests that workers with disabilities experience inequity in the workplace. It is difficult to conclude
whether the presence of disability is the reason for perceived unfair treatment due to the possible confounding
of effect estimates by other demographic or socioeconomic factors.
Methods The data source was the Household, Income, and Labor Dynamics in Australia (HILDA) survey
(2001–2012). Propensity for disability was calculated from logistic models including gender, age, education,
country of birth, and father’s occupational skill level as predictors. We then used nearest neighbor (on propensity
score) matched analysis to match workers with disabilities to workers without disability.
Results Results suggest that disability is independently associated with lower fairness of pay after controlling
for confounding factors in the propensity score matched analysis; although results do suggest less than half a
standard deviation difference, indicating small effects. Similar results were apparent in standard multivariable
regression models and alternative propensity score analyses (stratification, covariate adjustment using the propensity score, and inverse probability of treatment weighting).

Conclusions Whilst neither multivariable regression nor propensity scores adjust for unmeasured confound-

ing, and there remains the potential for other biases, similar results for the two methodological approaches to
confounder adjustment provide some confidence of an independent association of disability with perceived
unfairness of pay. Based on this, we suggest that the disparity in the perceived fairness of pay between people
with and without disabilities may be explained by worse treatment of people with disabilities in the workplace.

Key terms Australia; disabled worker; job satisfaction; pay equity; pay fairness; work condition.

Perceived fairness at work refers to the subjective evaluation of an individual’s contribution to work in relation
to their resulting economic or social compensation
(Adams, 1965 cited in 1, 2). It is a key component of
two job stress models: effort–reward imbalance and
organizational justice. In the model of effort–reward
imbalance, fairness and reciprocity at work are conceptualized as part of a social contract, whereby an
individual is rewarded in terms of money, esteem or
career opportunities (3, 4). According to Siegriest et

al (5), perceived lack of fairness or appreciation may
result from the failure to obtain these rewards and lead
to sustained stress reaction and dissatisfaction. The
effort–reward model predicts that individuals who are
particularly committed to work would be most affected
by this perceived lack of fairness (5). The organizational
justice model posits that justice involves perceptions of
fairness at the organizational and individual level (1).
According to this model, there are three main types
of organizational justice: distributive (distribution of
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resources and benefits), procedural (processes and procedures for the distribution of resources), and interactional [either degree of dignity and respect received from
managerial authority (relational) or presence or absence
of explanations from the managerial authority about new
procedures (informational)] (1).
There is growing research evidence that perceived
fairness at work is an important determinant of physical
and mental health (1, 6, 7), sickness absence (8), and
turnover intentions (9, 10). In particular, evidence from
a past review indicates that the most frequently studied
aspects of justice (relational and procedural justice) can
be shown to be reliably associated with mental health
outcomes, in that poorer perceived justice is associated with worse mental health (1). There is also some
evidence that distributive justice (eg, salary, rewards in
relation to other employees) is associated with depression and sickness absence (1). Past review studies
have consistently found that an imbalance in efforts to
rewards is associated with a range of health outcomes,
including cardiovascular disease, psychosomatic health,
and job-related wellbeing (11).
Workers with disabilities may be particularly vulnerable to unfair and unequal treatment in the workplace.
There is a range of potential reasons for this. Research
suggests that employers perceive those with disabilities
as difficult to accommodate due to assumed high cost
associated with their employment (in terms of modifications to the workplace, as well as time off and sickness
absence) (12–14). There is some evidence that, once
in employment, people with disabilities are seen as
less competent than coworkers without disabilities in
similar roles (15) and are disproportionately relegated
to entry-level occupations with lower levels of pay (16).
Further, those persons with chronic conditions and disabilities are more likely to be in temporary employment,
independent contracting, or part-time employment (17)
and are much more vulnerable to job loss (12–14, 18,
19). Disability and fairness is a significant research topic
from a policy perspective considering the recent Australian government attention to promoting the workforce
participation of people with disabilities and reducing
reliance on welfare services (20–22). This topic also
has international relevance, as emphasized in the 2011
World Health Organization and World Bank Group
report on disability (23). In Australia, as in many countries in the Organization for Economic Cooperation and
Development (OECD), the labor force participation of
those persons with disabilities (52.8%) is substantially
lower than those without disabilities (83%), and this
disparity has not changed over the past 20 years (24).
Past studies in this area have suffered a number of
methodological problems that limit the extent to which
disability has been shown to be the cause of unfair treatment at work. First and foremost is that people with
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disabilities have a number of demographic and socioeconomic characteristics (eg, age, socioeconomic position)
that make them difficult to compare to people without
disabilities. This means that it is difficult to determine
whether disability is independently associated with
perceived fairness at work, which, in these past studies, may also be due to other unadjusted demographic
or socioeconomic factors. That is, confounding is an
important possible explanation for observed associations
of disability with perceived fairness.
One way to account for confounding, and thereby
improve causal inference (25), is propensity score analysis (26). Propensity score matching estimates the probability of individuals being “exposed” to disability and
allows comparison with “unexposed” people with similar demographic and socioeconomic characteristics, that
is, with a similar profile of potential confounders. This
approach has been successfully used in studies on working conditions (27, 28) and disability (29, 30). In this
study, we use propensity score analyses on an employed
cohort participating in the Household, Income, and
Labor Dynamics in Australia (HILDA) survey between
2001–2012 to assess whether the presence of a disability is independently associated with lower fairness
of pay. Using a propensity score approach to estimate
differences in perceived pay between groups of people
with and without disabilities is an important alternative
method to “standard” multivariable regression adjustment to estimate the unbiased association of disability
with perceived unfairness, and hence the causal association in the absence of confounding, random error,
measurement error, and selection biases.

Method
Data source and eligibility for sample
The HILDA survey is a longitudinal, nationally representative study of Australian households established in
2001. It collects detailed information annually from over
13 000 individuals within over 7000 households (31). The
response rate to wave 1 was 66% (31). The survey covers a range of dimensions including social, demographic,
health, and economic conditions using a combination of
face-to-face interviews with trained interviewers and a
self-completion questionnaire. Although data are collected on each member of the household, interviews are
only conducted with those aged ≥15 years.
The initial wave of the survey began with a large
national probability sample of Australian households
occupying private dwellings (31). Interviews were
sought in later waves with all persons in sample households who turned 15 years of age. Additional persons
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have been added to the sample as a result of changes
in household composition. For example, if a household
member left his or her original household (eg, children
left home, or a couple separated), he/she formed an
entirely new household including all persons living with
the original sample member. Inclusion of these new
households is the main way in which the HILDA survey
maintains sample representativeness. A top-up sample of
2000 people was added to the cohort in 2011 to allow
better representation of the Australian population using
the same methodology as the original sample (ie, a
3-stage area-based design) (32). The response rates for
the HILDA survey are >90% for respondents who have
continued in the survey and >70% for new respondents
being invited into the study (31).
The analytic sample was restricted to those in paid
employment aged 25–64 years and with a consistent pattern of disability reporting. To be classified as exposed, a
person reported at least two consecutive waves of disability (T1 and T2), while to be unexposed, a person reported
two consecutive waves of no disability (T1 and T2) and
had no reports of prior intermittent disability (eg, single
reports) in HILDA. Fairness of pay was measured in the
year following two consecutive reports of disability (T3)
to ensure that the outcome was measured subsequent to
exposure. Covariates were also measured in T3, contemporaneous with fairness of pay. Individuals could only
contribute once to the analysis. If there were individuals
who experienced both two consecutive waves of disability as well as two consecutive waves without disability
(qualifying as both exposed and unexposed), they were
allocated to the exposed group in order to maximize the
numbers in the exposed sample. A conceptual description of the sample can be seen in supplementary file 1
(www.sjweh.fi/data_repository.php) with accompanying
description. As a sensitivity analysis we analyzed persons
who reported three consecutive waves of disability or
non-disability (results in supplementary file 2, www.
sjweh.fi/data_repository.php)
Outcome variable
The primary outcome was perceived fairness of pay,
as measured through the item “I get paid fairly for the
things I do in my job”, which has been measured in
all waves of the HILDA study. This item was assessed
using a 7-point scale ranging from 0 “strongly disagree”
to 6 “strongly agree”. This item has been used in previous research as a measure of fairness, as described
in job-stress models such as effort–reward imbalance,
organizational justice, and psychosocial job quality (33).
Exposure variables
The measure of disability used in the HILDA survey

was based on the definition used in the International
Classification of Functioning, Disability, and Health
(34). Disability was defined based on reporting over two
consecutive waves, ascertained from the following survey
question “…do you have any long-term health condition,
impairment or disability that restricts you in your everyday activities, and has lasted or is likely to last, for six
months or more?” While this question was being asked,
specific examples of long-term conditions were shown on
a card, such as limited use of fingers or arms, or problems
with eyesight that could not be corrected with glasses or
contact lenses. These questions were asked at every wave.
Data were available from 2001–2012.
Covariates/variables used in the propensity model
Covariates were included that could reasonably be considered confounders of the relationship between disability
and perceived fairness of pay, as well as variables associated with the outcome (disability) (35). This approach to
propensity score analysis has been shown to be associated
with the largest reduction in bias in estimates due to confounding compared to alternative methods (26, 36, 37).
Variables included in the propensity score were measured
at T3 to be contemporaneous with the measurement of
the outcome variable. As many of these factors are time
invariant, they are also likely to reflect a person’s experience at the time of exposure (T1 and T2).
The variables selected for the propensity score model
included gender (male or female), age group (25–34,
35–44, 45–54, and 55–64 years), education (did not
complete secondary school, diploma and finished year
12, completed a university degree) and country of birth.
Father’s occupational skill level was included as a measure of childhood socioeconomic status [low (laborers,
machinery operators and drivers, sales workers), medium
(technicians and trades workers, community and personal
service workers, clerical and administrative workers), or
high (managers and professionals)] coded according to
the Australian and New Zealand Standard Classification
of Occupations (ANZSCO). We also included year of
the HILDA survey as a control variable to account for
contextual effects of year on the relationship between
disability and perceived fairness of pay.
Analytic approach
Stata (version 13) was used to conduct the propensity
score analysis using psmatch2 commands (38). We first
estimated the propensity for each individual to have a
disability using a binary logistic model with disability
as the dependent variable. As described above, covariates in the model were selected based on an assessment
of their likelihood as confounders of the relationship
between exposure and outcome.
Scand J Work Environ Health 2015, vol 41, no 5
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We then used nearest neighbor matching with
replacement, which matches each person with a disability with individuals who do not have a disability who
have similar propensity scores, within a caliper of 0.01
(using 1:5 matches per observation).
Estimates for fairness of pay were calculated using
the average treatment effect (the population average of
the difference between the observed and potential outcomes for each subject) with 50 bootstrap replications.
Diagnostics included assessing whether matching on
propensity score reduced the overall imbalance in potential confounders, based on the standardized difference
between persons with and without a disability (aiming
for below a 10% reduction in imbalance). The standardized difference was calculated as follows:
If 𝑃𝑃̅𝑒𝑒𝑒𝑒𝑒𝑒 and 𝑃𝑃̅𝑢𝑢𝑢𝑢 represented the prevalence of confounders observed in the exposed and unexposed groups,
the percentage standardized difference is (36):
100𝑥𝑥

𝑝𝑝̅𝑒𝑒𝑒𝑒𝑒𝑒 − 𝑝𝑝̅𝑢𝑢𝑢𝑢
𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

disability as the exposure, and all the variables included in
the propensity score as potential covariates. As a sensitivity analysis, another model included variables in the propensity score analysis as well as employment arrangement
and occupational skill level as covariates, which were
not included in the original propensity score approach as
they were seen as potentially being on the causal pathway
from disability to fairness of pay (ie, potential mediators).
Thus, we have two regression models: one that includes
confounders excluding potential mediators (including age
group, sex, country of birth, education, father’s occupation and year of survey) and one that estimates the effect
of disability on fairness of pay including employment
arrangement and occupational skill level along with
confounders (age group, sex, country of birth, education,
father’s occupation and year of survey).

Results

where

𝑝𝑝̅𝑒𝑒𝑒𝑒𝑒𝑒 (1 − 𝑝𝑝̅𝑒𝑒𝑒𝑒𝑒𝑒 ) + 𝑝𝑝̅𝑢𝑢𝑢𝑢 (1 − 𝑝𝑝̅𝑢𝑢𝑢𝑢 )
=√
2

Alternative propensity techniques aside from matching were tested including stratification, covariate adjustment using the propensity score, and inverse probability
of treatment weighting.
We also compared the propensity score approach
against standard multivariate regression analysis. The
model included perceived fairness of pay as the outcome,

The mean of fairness of pay was 4.65 (standard deviation
1.68). Table 1 demonstrates the standardized difference
in covariates before and after the matching procedure,
as well as difference in the sample size between the
unmatched and matched analysis. Persons not included
had no suitable match in the propensity score analysis and
were therefore excluded. As can be seen, for all variables
apart from age, the difference in covariates after propensity score matching is reduced for most variables to <5%.
While some imbalance on age remains, the largest reduction in difference was for the youngest age group with a

Table 1. Percentage standardized differences (SD) before and after matching on the estimated propensity score.
Unmatched initial sample
(N=4191 no disability, N=1378 disability)
Disability %

No disability %

Age group (years)
25–34
35–44
45–54
55–64

17.3
27.9
33.4
21.5

31.9
33.9
24.9
9.4

Sex
Men
Women

53.6
46.4

Country of birth
Australia
English-speaking country
Other

Disability %

No disability %

-34.5
-13.0
18.8
34.1

17.9
29.0
33.0
20.2

30.3
34.2
25.8
9.7

-29.5
-11.3
15.8
29.9

53.1
46.9

1.1
-1.1

53.9
46.1

52.6
47.4

3.0
-3.0

80.0
11.5
8.4

77.1
11.4
11.5

7.1
0.5
-10.3

80.3
11.3
8.4

79.1
11.1
9.8

3.1
0.6
-5.0

Education
Tertiary
Secondary and above
Secondary not completed

26.6
48.7
24.7

32.1
46.6
21.2

-12.1
4.1
8.2

26.8
49.4
23.8

31.3
47.3
21.5

-9.9
4.2
5.7

Father’s occupation
Low skill
Medium skill
High skill

27.7
32.3
40.1

24.5
33.3
42.2

6.2
-3.9
-1.8

27.6
32.1
39.9

24.5
33.3
42.5

8.8
-2.5
-5.4
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SD %

Matched sample
(N=4037 no disability, N=1322 disability)
SD %
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reduction of 5%. There was a 4.2% reduction in bias for
the oldest age group. We assessed the likelihood that the
remaining imbalance in age affects results in regression
analysis (described below).
Results of the propensity matched analysis can be seen
in table 2 and shows the average difference in fairness of
pay between those with and without a disability was -0.31
[95% confidence interval (95% CI) -0.46– -0.16]. These
are small effects and represent less than half a standard
deviation difference. Results for the other propensity
score techniques can also be seen in table 2, including
adjustment for the propensity score in regression analysis
(-0.26, 95% CI -0.37– -0.14) and additional assessment
of age and propensity score (given the poor equalization
of age as shown in table 1, -0.27, 95% CI -0.39– -0.16).
This shows that after adjustment for both the propensity
score and age the estimated mean difference in fairness in
pay was similar to results in the matched analyses. Effect
estimates are broadly consistent in inverse probability of
treatment weighting (IPTW) (-0.26, 95% -0.39– -0.13)
and stratification (-0.25, 95% CI 0.37– -0.14) but are
of slightly lower magnitude. The sample described in
table 2 refers to the propensity matched sample, which is
smaller than the sample used in the unmatched regression
analysis (table 3).
Table 3 shows the results for the standard multivariate regression analyses. In the full sample, the average
difference in fairness of pay between those with and
without a disability was -0.20 (95% CI -0.30– -0.10),
ie, those persons with a disability reported a 0.20 lower
score on the 7-point scale on average than those without
a disability. After adjustment for the confounders age
group, sex, country of birth, education, father’s occupation and year of survey, mean difference increased to
-0.25 (95% CI -0.36– -0.18). This result closely agrees
with that for the propensity score matching described
above. When further adjusting for two potential mediators, occupational skill level and employment arrange-

ments, the average difference was essentially unchanged
(-0.27, 95% CI -0.40– -0.15) suggesting no detectable
mediation through these variables.
Results when sample-restricted to three consecutive
waves of reported disability or non-disability can be
seen in supplementary file 2 (www.sjweh.fi/data_repository.php). As can be seen, results are broadly consistent
with those reported in table 2 and 3.

Table 2. Parameter estimate from propensity score (PS) models
of the mean difference in perceived fairness of pay between people
with and without a disability (N=4037 no disability, N=1322 disability) [95% CI=95% confidence interval; IPTW= inverse probability of treatment weighting]

Table 3. Parameter estimate from the multivariable regression
models of the mean difference in perceived fairness of pay between
people with disabilities and those without a disability (N=4191 no
disability, N=1378 disability) [95% CI=95% confidence intervals]

Model

Model 1 (unadjusted)
Model 2 d
Model 3 e

PS matched sample
Stratification
IPTW
Adjustment for the PS
Adjustment for the PS b
a
b

Coefficient

95% CI

P-value

-0.31
-0.25
-0.26
- 0.26
-0.27

-0.46– -0.16
-0.37– -0.14
-0.39– -0.13
-0.37– -0.14
-0.39– -0.16

<0.001
<0.001
<0.001
<0.001
<0.001

a

P-value represents significant value.
Adjustment of age was done due to imbalance in the propensity score
by age (see table 1), but the lack of change from PS matched sample to
Adjustment for the PS and age suggests that residual confounding by
age is unlikely.

Discussion
This study used two methods to address measured
confounding factors of the disability and fairness of
pay association, finding similar results. Assuming that
we have captured the key measurable confounders of
the association, and there are no major biases due to
measurement error, selection bias or random error, our
results indicate that disability is independently associated with perceived workplace fairness of pay. We would
acknowledge that the magnitude of differences is small.
However, this finding is of policy and public health significance given the known links between fairness of pay
and health (1, 6, 7) and the increasing national (20–22)
and international (23) attention encouraging the participation of people with disabilities into work.
The findings of this study support previous research
suggesting that people with disabilities experience discrimination and inequity, both in finding work (39) and
once in the workplace (15, 39). Employer discrimination
is a problem, particularly for those from low-income
backgrounds (40). In addition to this, there is evidence
that people with disabilities are paid less than those
without disabilities in Australia. For example, previous
analyses of the HILDA survey reports a 7% hourly wage
gap between workers with and without disabilities in
Australia (35). Our study represents a novel contribu-

Model

Coefficient
-0.20
-0.25
-0.27

95% CI

P-value a

R2 b

Fc

-0.30– -0.10 <0.001 0.0024 14.33
-0.36– -0.18 <0.001 0.0038 3.39
-0.40– -0.15 <0.001 0.0059 3.36

P-value represents significant value.
R2 refers to the percentage of variation in fairness of pay explained by
exposure and covariates.
c F is the test statistic for the statistical significance of the model.
d Model adjusted for age group, sex, country of birth, education, father’s
occupation and year of survey.
e Model adjusted for age group, sex, country of birth, education, father’s
occupation, year of survey, occupational skill level and employment
arrangements.
a

b
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tion to previous research as it examines perceived pay
fairness, which provides an indication of the extent
workers feel they are fairly renumerated for their efforts.
Study results not only support past quantitative research
demonstrating real inequities in pay, but also highlight
that workers with disability perceive these inequities. As
Clark (41) argues, in relation to women, disabled workers may have such low expectations about work that they
report higher job satisfaction, irrespective of their working conditions. If this logic is true then it is possible that
the gap in perceived fairness of pay between disabled
and non-disabled workers is lower than the difference
that would be estimated using objective measures of
pay differentials. This is problematic given that perceived inequity at work is related to a range of adverse
health-related and organizational outcomes (2, 4, 6–9,
11, 42). Although explored in qualitative research (13,
43), there has been limited quantitative assessment of
fairness and equity among workers with disabilities.
Thus, the study represents an important contribution to
disability research.
This study also extends the general body of literature
on fairness at work. Most previous studies on fairness
or organizational justice have been conducted in the
general employed population or clinical (hospital based)
samples (11). There has been no research investigating
perceived fairness of pay among workers with disabilities, compared to counterparts without disabilities.
Therefore, our investigation provides a description of
fairness in a subgroup of workers that has thus far been
neglected in job stress research. Further, past studies on
fairness at work have focused on health outcomes (4, 7,
8, 11), and have failed to provide a robust assessment
of the causal factors that lead to perceived unfairness at
work in different sectors of the workforce. This study is
distinct from previous studies in its particular focus on
disability as an independent cause of unfairness at work,
after ruling out the role of person-related, demographic,
and other socioeconomic factors.
The OECD has emphasized encouraging employment among people with a disability (44). There are a
number of social and economic reasons for this, including increased economic productivity, reduced costs
associated with disability pension, and improved health.
In Australia, reducing unemployment rates among those
with disability by just one third would result in a $43
billion increase in GDP over a decade (equivalent to
an increase in 2011 GDP of $12 billion) (45). This is a
feasible target given that countries similar to Australia
such as New Zealand have achieved this (44). Our previous research suggests that, compared to when they
are employed, persons with disabilities experience a
considerably lower mental health when they are unemployed or economically inactive (46). This research
supports the large body of work showing that people
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who are employed have overall better health than those
that are unemployed or economically inactive (47, 48).
The OECD report highlights key factors that will help
people with disabilities find and stay in work. These
include greater employer commitment to hiring and
retaining workers with disabilities in the workplace,
promoting positive attitudes towards these workers, and
creating high-quality work. Educating employers is central to overcoming many of these barriers. For example,
employers could take a role in resolving perceived
unfairness at work, both by taking the time to listen to
workers concerns about why they feel they are not being
adequately rewarded for their work, as well as matching the skills (and pay) of workers to the work they are
doing. Employers may require government support in
order to do this, both financially and in terms of strong
social employment policy. In Australia, as in many other
developed countries, employers can receive financial
assistance to make workplace adjustments (eg, communication technologies, physical workplace adjustments,
disability awareness training), however it is likely that
many employers are not aware of these entitlements.
This paper uses nationally representative, longitudinal data to examine the relationship between disability
and fairness of pay in Australia. It uses an approach to
estimate the association between having a disability and
perceived fairness of pay that accounts for demographic
and socioeconomic differences between people with and
without a disability. However, our paper is not without
limitations. For example, the main outcome used in this
study is only one measure of fairness at work. Therefore,
we cannot say that this is a comprehensive measure of
fairness at work according to either the effort–reward
imbalance or organizational justice models (described in
the introduction of this paper). Also, our estimates of the
differences between the disabled and non-disabled group
in perceived fairness of pay may be still confounded by
unmeasured factors (49) or residual confounding due to
poorly measured confounders. It is further problematic
that we were unable to entirely eliminate imbalance in
age therefore there could potentially be residual confounding by age; however, a regression model including
the propensity score and age as a covariate showed similar associations between disability and fairness of pay
as in the propensity score matching, suggesting that age
imbalance may not be too problematic. There is some
debate about the variables to be included in propensity
score models. Some researchers advocate including all
those variables that predict treatment assignment, while
others suggest including all variables potentially related
to the outcome, and still others advocate including only
variables that are associated with both treatment and
outcome (ie, satisfying the properties of a confounder)
(37). Selection bias, whereby the associations of disability and fairness differ in the full eligible population
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and those actually retained in the study, may arise with
attrition. However, retention was over 90% into the
propensity analysis, and for such selection bias to arise
would require strong associations of “selection variables” with both the exposure and outcome. This process
includes loss to follow up, which is a major issue in all
analyses of longitudinal studies (although, retention in
the HILDA survey is relatively high as discussed above)
(31). We must also acknowledge that both our outcome
and exposure variables are self-reported; thus there is
a possibility for dependent misclassification, whereby
errors in the exposure and outcome are correlated (eg,
one’s propensity to self-report disability, given “true”
disability status, is correlated with one’s propensity to
self-report fairness at work). Further research should
include objective measures (if possible) of one or other
of disability or fairness to overcome this potential bias.
A propensity score approach can reduce confounding
as observed covariates are balanced at each particular
value of the propensity score (25). This is analogous to
randomization procedures used in clinical trials, as on
average the distribution of covariates will be balanced
between the exposed and unexposed groups, therefore
the exposed and unexposed groups are “exchangeable”
(26). This strengthens causal inference and thus improves
the methodological quality of observational research. A
strength of using a propensity score analysis is that it
explicitly forces the researcher to consider imbalance in
covariates between the exposed and unexposed. Those
participants that cannot be matched are discarded, which
reduces sample size but increases internal validity as
only exposed participants with exchangeable unexposed
participants are retained in the analysis. This procedure
ensures that an “off-support” inference is avoided ie, the
positivity assumption is not breached (50). In our analysis, we continued to observe imbalance in age even after
propensity score matching. In saying this, the propensity
scores approach in this paper provides corroborative evidence of the independent and causal contribution of disability on perceived fairness at work, albeit with concern
about age imbalance. We recommend that researchers
use propensity scores in two ways or steps: (i) to simply
plot propensity score distributions for the exposed and
unexposed, looking for non-overlapping distributions
(ie, levels of the propensity score where there are only
exposed or unexposed observations), such observations
should be removed from the analysis; (ii) as an alternative analysis alongside other analytic approaches such
as regression modeling.
In conclusion, our research suggests that the presence of a disability is independently associated with
greater self-reported unfairness of pay. This is problematic considering that lack of fairness in the workforce
is related to a range of adverse outcomes, including ill
health, turnover and sickness absence. From a policy and

employer perspective, there is a need to address lower
equity in pay for those people with disabilities. As we
suggest above, one of the reasons for this pay inequity
may be discrimination against those people with disabilities. This research suggests the need to invest in
improvements in the quality, pay, and sustainability of
employment for people with disabilities. Not only does
this hold the potential for economic and social benefits
and reduce reliance on government welfare services,
high quality employment can improve the overall wellbeing of working age people with a disability.

References
1.

Ndjaboue R, Brisson C, Vezina M. Organisational justice
and mental health: a systematic review of prospective
studiesOccup Environ Med. 2012;69(10):694–700. http://
dx.doi.org/10.1136/oemed-2011-100595.

2.

Fujishiro K. Fairness at work: Its impacts on employee
wellbeing. Ohio: Ohio State University; 2005.

3.

Siegrist J, Starke D, Chandola T, Godin I, Marmot M,
Niedhammer I, et al. The measurement of effort-reward
imbalance at work: European comparisons. Soc Sci Med.
2004;58(8):1483–99. http://dx.doi.org/10.1016/S02779536(03)00351-4.

4.

Siegrist J. Adverse health effects of high-effort/low-reward
conditions. J Occup Health Psychol. 1996;1(1):27–41. http://
dx.doi.org/10.1037/1076-8998.1.1.27.

5.

Siegrist J, Starke D, Chandola T, Godin I, Marmot M,
Niedhammer I, et al. The measurement of effort–reward
imbalance at work: European comparisons. Soc Sci Med.
2004;58(8):1483–99. http://dx.doi.org/10.1016/S02779536(03)00351-4.

6.

De Vogli R, Ferrie JE, Chandola T, Kivimäki M, Marmot MG.
Unfairness and health: evidence from the Whitehall II Study.
J Epidemiol Community Health. 2007;61(6):513–8. http://
dx.doi.org/10.1136/jech.2006.052563.

7.

Tsutsumi A, Kawakami N. A review of empirical studies
on the model of effort-reward imbalance at work: reducing
occupational stress by implementing a new theory. Soc Sci
Med. 2004;59(11):2335–59. http://dx.doi.org/10.1016/j.
socscimed.2004.03.030.

8.

Ybema JF, van den Bos K. Effects of organizational justice
on depressive symptoms and sickness absence: a longitudinal
perspective. Soc Sci Med. 2010;70(10):1609–17. http://
dx.doi.org/10.1016/j.socscimed.2010.01.027.

9.

DeConinck JB, Stilwell CD. Incorporating organizational
justice, role states, pay satisfaction and supervisor satisfaction
in a model of turnover intentions. Journal of Business
Research. 2004;57(3):225–31. http://dx.doi.org/10.1016/
S0148-2963(02)00289-8.

10. Nadiri H, Tanova C. An investigation of the role of justice
in turnover intentions, job satisfaction, and organizational
Scand J Work Environ Health 2015, vol 41, no 5

457

Perceived fairness of pay among people with and without disabilities

citizenship behavior in hospitality industry. International
Journal of Hospitality Management. 2010;29(1):33–41. http://
dx.doi.org/10.1016/j.ijhm.2009.05.001.
11. van Vegchel N, de Jonge J, Bosma H, Schaufeli W. Reviewing
the effort–reward imbalance model: drawing up the balance of
45 empirical studies Soc Sci Med. 2005;60(5):1117–31. http://
dx.doi.org/10.1016/j.socscimed.2004.06.043.
12. Kaye HS, Jans LH, Jones EC. Why Don’t Employers Hire
and Retain Workers with Disabilities? J Occup Rehabil.
2011;21(4):526–36. http://dx.doi.org/10.1007/s10926-0119302-8.
13. Hernandez B, Cometa MJ, Velcoff J, Rosen J, Schober D, Luna
RD. Perspectives of people with disabilities on employment,
vocational rehabilitation, and the Ticket to Work program. J
Vocat Rehabil. 2007;27(3):191–201.
14. Vedeler JS. Disabled persons’ job interview experiences:
stories of discrimination, uncertainty and recognition. Disabil
Soc. 2013;29(4):597–610. http://dx.doi.org/10.1080/096875
99.2013.831748.
15. Louvet E. Social judgment toward job applicants with
disabilities: Perception of personal qualities and competences.
Rehabil Psychol. 2007;52(3):297–303. http://dx.doi.
org/10.1037/0090-5550.52.3.297.
16. Kaye HS. Stuck at the bottom rung: Occupational
characteristics of workers with disabilities. J Occup Rehabil.
2009;19(2):115–28. http://dx.doi.org/10.1007/s10926-0099175-2.
17. Schur LA. Dead end jobs or a path to economic well being?
The consequences of non-standard work among people with
disabilities. Behav Sci Law. 2002;20(6):601–20. http://dx.doi.
org/10.1002/bsl.512.
18. Schuring M, Burdorf L, Kunst A, Mackenbach J. The effects
of ill health on entering and maintaining paid employment:
evidence in European countries. J Epidemiol Community
Health. 2007;61(7):597–604. http://dx.doi.org/10.1136/
jech.2006.047456.
19. Jones M, Mavromaras K, Sloane P, Wei Z. Disability, job
mismatch, earnings and job satisfaction in Australia. Camb
J Econ. 2014;38(5):1221–46. http://dx.doi.org/10.1093/cje/
beu014.
20. Productivity Commission. Disability care and support.
Productivity commission inquiry report. No. 54. Canberra:
Productivity Commission; 2011.
21. COAG. National Disability Strategy 2010-2020. Canberra:
Commonwealth of Australia; 2011.
22. Department of Social Services. Evaluation of Disability
Employment Services 2010–2013. Final report. Canberra:
Commonwealth Government; 2014.
23. World Health Organization and World Bank Group. World
Report on Disability. Malta: World Health Organization; 2011.
24. ABS. Disability and Labour Force Participation. Cat. No.
4433.0.55.006 Canberra: Australian Bureau of Statistics; 2015.
25. Sturmer T, Schneeweiss S, Avorn J, Glynn RJ. Adjusting
effect estimates for unmeasured confounding with validation
data using propensity score calibration. Am J Epidemiol.
2005;162(3):279–89. http://dx.doi.org/10.1093/aje/kwi192.

458

Scand J Work Environ Health 2015, vol 41, no 5

26. Williamson E, Morley R, Lucas A, Carpenter J. Propensity
scores: from naive enthusiasm to intuitive understanding.
Stat Methods Med Res. 2012;21(3):273–93. http://dx.doi.
org/10.1177/0962280210394483.
27. Kim MH, Kim CY, Park JK, Kawachi I. Is precarious
employment damaging to self-rated health? Results of
propensity score matching methods, using longitudinal data
in South Korea. Soc Sci Med. 2008;67(12):1982–94. http://
dx.doi.org/10.1016/j.socscimed.2008.09.051.
28. Quesnel-Vallee A, DeHaney S, Ciampi A. Temporary work
and depressive symptoms: a propensity score analysis. Soc
Sci Med. 2010;70(12):1982–7. http://dx.doi.org/10.1016/j.
socscimed.2010.02.008.
29. Emerson E, Einfeld S, Stancliffe RJ. The mental health of
young children with intellectual disabilities or borderline
intellectual functioning. Soc Psychiatry Psychiatr Epidemiol.
2010;45(5):579–87. http://dx.doi.org/10.1007/s00127-0090100-y.
30. Polidano C, Vu H. Labour Market Impacts from Disability
Onset. Melbourne Institute Working Paper Series Working
Paper No. 22/12. Melbourne: Melbourne Institute; 2012.
31. Wilkins R. Families, Incomes and Jobs, Volume 8: A Statistical
Report on Waves 1 to 10 of the Household, Income and
Labour Dynamics in Australia Survey. Melbourne: Melbourne
Institute of Applied Economic and Social Research Faculty of
Business and Economics; 2013.
32. Watson N. Methodology for the HILDA top-up sample.
Hilda Project Technical Paper Series No 1/11. Melbourne:
Melbourne Institute; 2011.
33. Butterworth P, Leach L, Rodgers B, Olesen SC, Strazdins L.
Criterion validity of measures of psychosocial job adversity in
the HILDA Survey. PEaSI WP. Canberra: Centre for Research
on Ageing, Health and Wellbeing, The Australian National
University; 2011.
34. WHO. International classification of functioning, disability
and health. Geneva: World Health Organization; 2011.
35. Mavromaras K, Oguzoglu U, Black D, Wilkins R. Disability
and Employment in the Australian Labour Market. Report
for the Australian Government Department of Employment
and Workplace Relations. Melbourne: Melbourne Institute of
Applied Economic and Social Research; 2007.
36. Williamson E, Forbes A. Introduction to propensity scores.
Respirology. 2014;19:625–35. http://dx.doi.org/10.1111/
resp.12312.
37. Austin PC, Grootendorst P, Anderson GM. A comparison of
the ability of different propensity score models to balance
measured variables between treated and untreated subjects:
a Monte Carlo study. Stat Med. 2007;26(4):734–53. http://
dx.doi.org/10.1002/sim.2580.
38. Leuven E, Sianesi B. PSMATCH2: Stata module to
perform full Mahalanobis and propensity score matching,
common support graphing, and covariate imbalance
testing. Available from: http://EconPapers.repec.org/
RePEc:boc:bocode:s4320012014.
39. Martz E. Facilitating inclusive employment: an examination

Milner et al

of the accommodations for and the barriers to employment for
Russians with disabilities. Int J Rehabil Res. 2007;30(4):321–
6. http://dx.doi.org/10.1097/MRR.0b013e3282f24097.
40. Lindsay S. Discrimination and other barriers to employment
for teens and young adults with disabilities. Disabil Rehabil.
2011;33(15/16):1340–50. http://dx.doi.org/10.3109/0963828
8.2010.531372.
41. Clark A. Job satisfaction and gender: why are women so
happy at work? Lab Econ. 1997;4(4):341–72. http://dx.doi.
org/10.1016/S0927-5371(97)00010-9.
42. Liljegren M, Ekberg K. The associations between perceived
distributive, procedural, and interactional organizational
justice, self-rated health and burnout. Work. 2009;33(1):43–
51.
43. Jans LH, Kaye HS, Jones EC. Getting hired: successfully
employed people with disabilities offer advice on disclosure,
interviewing, and job search. J Occup Rehabil. 2012;22(2):155–
65. http://dx.doi.org/10.1007/s10926-011-9336-y.
44. OECD. Sickness, Disability and Work: Breaking the Barriers:
OECD Publishing; 2010.
45. Deloitte Access Economics. The economic benefits of
increasing employment for people with disability. Sydney:
Australian Network on Disability; 2011.

46. Milner A, LaMontagne AD, Aitken Z, Bentley R, Kavanagh
AM. Employment status and mental health among persons
with and without a disability: evidence from an Australian
cohort study. J Epidemiol Community Health. 2014;68:1064–
71. http://dx.doi.org/10.1136/jech-2014-204147.
47. Graetz B. Health consequences of employment and
unemployment: longitudinal evidence for young men and
women. Soc Sci Med. 1993;36(6):715–24. http://dx.doi.
org/10.1016/0277-9536(93)90032-Y.
48. Paul KI, Moser K. Unemployment impairs mental health:
Meta-analyses. J Vocat Behav. 2009;74(3):264–82. http://
dx.doi.org/10.1016/j.jvb.2009.01.001.
49. Hernán MA. Beyond exchangeability: The other
conditions for causal inference in medical research.
Stat Methods Med Res. 2012;21(1):3–5. http://dx.doi.
org/10.1177/0962280211398037.
50. Westreich D, Cole SR. Invited commentary: positivity in
practice. Am J Epidemiol. 2010;171(6):674–7. http://dx.doi.
org/10.1093/aje/kwp436.

Received for publication: 13 April 2015

Scand J Work Environ Health 2015, vol 41, no 5

459

