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Objectives: We sought to estimate risk of poor self-rated health (SRH) following exposure to disability-
related and other forms of overt discrimination in a cohort of working age adults.
Study design: The study design is a population-based cohort survey.
Methods: Secondary analysis of data collected in Waves 1 and 2 of the UK's Life Opportunities Survey
which at Wave 2 involved the participation of 12,789 working age adults. Adjusted prevalence rate ratios
were used to estimate the impact of exposure to disability and non-disability discrimination on two
measures of SRH at Wave 2, controlling for SRH status at Wave 1.
Results: Exposure to disability discrimination in the previous year was reported by 3.9% of working age
British adults. Other forms of discrimination were reported less frequently (age: 3.7%, ethnicity: 2.5%,
gender: 1.6%, religion: 0.8%, sexual orientation: 0.4%). In all analyses, there were stronger associations
between exposure to disability discrimination and poor SRH at Wave 2 when compared with exposure to
other forms of discrimination.
Conclusions: Disability discrimination represents a violation of human rights. It is also likely to be a
major contributor to the health inequities experienced by working age adults with disability.

© 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

Exposure to discrimination is an important public health issue.
It represents a violation of the rights of people to participate in
society on equal terms with others, thereby increasing the risk of
exposure to well-established social determinants of poorer health
(e.g., poverty, poor housing and unemployment). A growing body of
evidence also suggests that exposure to overt acts of discrimination
may be detrimental to an individual's health and may be an
important determinant of health inequities experienced by mar-
ginalised groups.1e4

People with disability are a marginalised group at risk of
experiencing discrimination.5 Recognition of this issue has under-
pinned the enactment of disability discrimination legislation in
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many countries, and the ratification by the majority of countries of
the UN Convention on the Rights of Persons with Disabilities.6

However, there has been limited attention to the health effects
of discrimination among people with a disability; only four of the
65 review articles published before 2014 on the association be-
tween discrimination and health addressed disability discrimina-
tion.1 This is problematic as: (1) disability discrimination is often
more prevalent than discrimination based on other characteristics
such as gender or ethnicity;7 and (2) a small number of cross-
sectional studies have suggested that exposure to disability
discrimination may have a stronger association with poor health
than exposure to other forms of discrimination.8,9

The few population-based studies that have investigated the
association between disability discrimination and health are pri-
marily cross-sectional and have reported that exposure to disability
discrimination is associated with poorer self-rated health8e11 and
psychological distress.10e12 We are aware of only two longitudinal
studies which have addressed this issue. First, it has been reported
that among older adults in the US discrimination based on physical
disability at baseline was associated with declines in self-rated
health and life satisfaction, and an increase in disease burden
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over a four-year follow-up period.13 Second, it has recently been
reported that among adults (age 17þ years) with a disability in the
UK that exposure to disability-related discrimination was associ-
ated with increased psychological distress and worse mental
functioning four years later.14

To address this gap in knowledge, our primary aim (through
analysis of a longitudinal population-based study) was to estimate
the strength of association between exposure to overt acts of
interpersonal discrimination and subsequent changes in self-rated
health (SRH). Our secondary aim, given that a small number of
cross-sectional studies have suggested that exposure to disability
discrimination may have a stronger association with poor health
than exposure to other forms of discrimination,8,9 was to compare
the magnitude of effects of discrimination based on disability with
discrimination based on other personal characteristics.
Methods

We undertook secondary analysis of deidentified data from the
UK's Life Opportunities Survey (LOS). Data were downloaded from
the UK Data Service (https://www.ukdataservice.ac.uk/). Full de-
tails of the surveys' development and methodology are available in
a series of reports,15e23 key aspects of which are summarised in the
following context.
Sample

Undertaken by the UK's Office for National Statistics (ONS), LOS
is a longitudinal study focussing on the life experiences of disabled
people in Great Britain. In the first wave of data collection (Wave 1;
June 2009 to March 2011), random unclustered sampling from the
small users Postcode Address File identified 34,004 eligible
households. Face-to-face interviews were completed with 37,513
individuals aged 16 years or older from 19,951 households, giving a
household response rate of 59%. Of these, 27,819 were aged 18e64
years, the operational definition of the working age population
used in this article. Respondents were followed up approximately 1
year after their initial interview (Wave 2).

Impairment status at Wave 1 was used by the ONS to assign
participants to one of three groups for inclusion in Wave 2: (1)
adults with at least one impairment; (2) control; (3) onset
screening.21,23

1. All adults who reported at least one impairment at Wave 1
(29%), along with all adult members of their households, were
invited to be interviewed in person at Wave 2.

2. A ‘control’ group designed to be 50% of the sample size of the
group of adults with at least one impairment at Wave 1 was
selected from among adults who did not have an impairment at
Wave One. It is reported that ‘the adults in this group were
chosen to provide a comparison group that was similar to the
adults with at least 1 impairment on the following character-
istics: sex, age, region of residence, urban or rural classification
of residence’.24 No information is provided on how this
‘matching’ was achieved. All the adults in the control group, as
well as all adult members of their households, were invited to be
interviewed in person at Wave 2.

3. Adults who did not have an impairment at Wave 1 and who
were not selected for the control group, were assigned to a
‘onset screening group’. They were only invited to be inter-
viewed in person at Wave 2 if they, or an adult member of their
household, had acquired an impairment between Wave 1 and
Wave 2. Acquisition of impairment was determined by a brief
telephone interview. Sample weights were included with the
released data to ensure that the Wave 2 sample was represen-
tative of the British population.

Wave 2 achieved a household level response rate of 77% and an
individual response rate of 74% among adults who were invited for
face-to-face interview. AtWave 2 interviews were undertakenwith
12,789 working age adults.
Procedures

All data used in the present study were collected using Com-
puter Assisted Personal Interviewing. ONS report that ‘proxy in-
terviews with adults were taken strictly as a last resort’ and
accounted for 10% of all adult interviews at Wave 1.17
Measures

Discrimination
Participants were asked: ‘In the last 12 months, do you feel that

you have been treated unfairly by others for any of the reasons on this
card?’ (1) Age, (2) Sex, (3) A health condition, illness or impairment,
(4) Disability-related reasons, (5) Ethnicity, (6) Religion, (7) Sexual
orientation, (8) None of these reasons, (9) Other (please specify). This
item was recoded to give three additional variables per Wave: (1)
exposure to any discrimination; (2) exposure to disability
discrimination (unfair treatment based either on ‘a health condition,
illness or impairment’ or ‘disability-related reasons’); (3) exposure to
non-disabilityerelated discrimination. Discrimination data was
missing for 13.1% of working age respondents at Wave 2.
Health

At each Wave participants were asked: ‘How is your health in
general; would you say it was ... (1) very good, (2) good, (3) fair, (4)
bad, (5) or very bad?’ Self-rated health data were missing for 3.2% of
working age respondents at Wave 1 and 6.9% of working age re-
spondents at Wave 2. At Wave 1, 36% of working age respondents
reported their health was ‘very good’, 39% ‘good’, 17% ‘fair’, 6% ‘bad’
and 1% ‘very bad’. In common with other researchers, we recoded
responses into a binary variable,25e29 as: (1) evidence suggests that
dichotomisation produces very similar results to treating the scale
as an ordinal measure;30 and (2) dichotomisation enables the
estimation of effect sizes by prevalence rate ratios, a more intuitive
measure of effect size than odds ratios and other coefficients pro-
duced by ordinal regression.31,32 Our primary binary measure
compared very good/good health vs. fair/bad/very bad health.27e29

The grouping of fair to very bad health represents the lowest
quartile in SRH of the study population. Given that choice of cut
point for dichotomisation can influence the effect sizes for pre-
dictors of self-rated health,33 we also created a secondary binary
variable that compared very good/good/fair health vs. bad/very bad
health.25,26 The grouping of fair to very bad health represents the
lowest 7.6% of SRH of the study population.
Covariates

We used three covariates related to personal characteristics
(age, gender and ethnicity), six covariates that have previously been
used as indicators of socio-economic position (income poverty,
financial stress, material hardship, educational attainment, housing
tenure and employment status) and one covariate based on urban/
rural location.

https://www.ukdataservice.ac.uk/
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Personal characteristics
Agewas coded in years and gender was based on a simple binary

question where participants self-identified as male or female with
no options for other gender identity categories. Both were available
for 100% of working age respondents at Wave 1. Ethnicity was
recorded in 14 categories. Given the low numbers of working age
participants from some minority ethnic groups, we created a sim-
ple binary variable white vs. other ethnic groups. Ethnicity data
were missing for 3.1% of working age respondents at Wave 1.

Income poverty
Income poverty was defined as living in a household whose

equivalised household income was less than 60% of the sample
median at Wave 1.34 Total household income was equivalised using
the modified Organisation for Economic Co-operation and Devel-
opment (OECD) scale.35 Income poverty data were missing for 3.0%
of working age respondents at Wave 1.

Financial stress
Financial stress was assessed by a single question: ‘Thinking of

your household's total monthly or weekly income, is your household
able to make ends meet, that is pay your usual expenses… (1) with
great difficulty, (2) with some difficulty, (3) fairly easily, (4) or very
easily?’ We recoded this into a binary variable; great difficulty vs.
other valid response options. These data were missing for 0.1% of
working age respondents at Wave 1.

Material hardship
Material hardship was assessed by inability to afford four items:

(1) To pay for a week's annual holiday away from home; (2) To eat
meat, chicken or fish (or vegetarian equivalent) every second day;
(3) Pay an unexpected, but necessary, expense of £500; (4) To keep
your home adequately warm. We recoded this into a binary vari-
able; could not afford two or more items vs. could not afford one
item or could afford all items. These data were missing for 0.1% of
working age respondents at Wave 1.

Educational attainment
Highest level of educational attainment was recorded in eight

categories: (1) Degree level qualification (or equivalent); (2) Higher
educational qualification below degree level; (3) A-Levels or
higher; (4) ONC/National Level BTEC; (5) O Level or GCSE equivalent
(Grade A-C) or O Grade/CSE equivalent (Grade 1) or Standard Grade
level 1e3; (6) GCSE grade D-G or CSE grade 2e5 or Standard Grade
level 4e6; (7) Other qualifications (including foreign qualifications
below degree level); (8) No formal qualifications. Owing to small
counts in some cells, we recoded this into a six-category variable by
combining groups (1) and (2) and groups (4) and (5). These data
were missing for 3.2% of working age respondents at Wave 1.

Housing tenure
Housing tenure was recoded into a binary variable; private

renting vs., other tenure options (primarily purchasing through a
mortgage). These data were missing for 0.1% of working age re-
spondents at Wave 1.

Employment status
Employment status was recorded in terms of three International

Labour Organisation categories in employment, unemployed and
economically inactive. These data were missing for 3.2% of working
age respondents at Wave 1.

Urban/rural location
Location was derived from household postcode and coded as

urban or rural in accordance with 2011 ONS urban/rural
classifications.36 These data were available for all working age re-
spondents at Wave 1.

Approach to analysis

We assessed potential confounders at Wave 1 (including base-
line SRH at wave 1), reported exposure to discrimination in the past
12 months at Wave 2 and the outcome SRH at Wave 2. First, we
performed a simple descriptive analysis of included variables.
Second, we estimated the strength of association (prevalence rate
ratios [PRRs]) between reported exposure to discrimination in the
one-year period between Waves 1 and 2 and SRH at Wave 2 for
different forms of discrimination adjusting for the potential con-
founders. We used two distinct analytic strategies. In our primary
analyses we undertook the analysis with the full Wave 2 sample
including Wave 1 SRH as a covariate in the model. To examine the
robustness of the results, we also undertook a sensitivity analysis in
which we restricted our analytic sample to participants who re-
ported very good/good SRH at Wave 1. PRRs were estimated in IBM
SPSS 24 using Poisson regressionwith robust standard errors.32 We
undertook complete case analyses (i.e., only including cases for
which data were available on all variables) using cross-sectional
weights provided by ONS designed to take account of the com-
plex sample design and known biases in initial recruitment and
retention to Wave 2. Basic descriptive statistics for all variables
included in the analyses are presented in Supplementary Table S1.
The unweighted sample sizes for the analyses were 9389 partici-
pants (Model 1: primary analysis) and 7103 participants (Model 2:
sensitivity analysis); 76.5% and 57.9% of eligible participants
(12,272).

As noted previously, themajor source of missing datawas due to
non-completion of the discrimination module. Non-completion of
this modulewas independently predicted atWave 1 by being under
age 25 (PRR ¼ 3.69, 95% confidence interval [CI]: 3.26e4.20), male
(PRR ¼ 1.81, 95% CI: 1.64e1.99), not living in private rental ac-
commodation (PRR ¼ 1.81, 95% CI: 1.51e2.16), in better health
(PRR ¼ 1.45, 95% CI: 1.24e1.68), in employment having lower
educational attainment (none PRR¼ 1.40, 95% CI: 1.22e1.61), white
ethnicity (PRR ¼ 1.35, 95% CI: 1.17e1.57), having lower educational
attainment (none PRR ¼ 1.32, 95% CI: 1.12e1.57) and not being in
income poverty (PRR ¼ 1.27, 95% CI: 1.09e1.47).

Ethical review

LOS was given independent ethical approval by the National
Research Ethics Service (NRES) for both the survey'’s development
and the data collection and was awarded ethical approval by
Research Ethics Committees (REC) in England and Wales, and
Scotland.17

Results

The association between exposure to discrimination between
Waves 1 and 2 and fair/bad SRH Wave 2 are presented in Table 1.
Analyses of the association between exposure to specific forms of
non-disabilityerelated discrimination between Waves 1 and 2 and
fair/bad SRH Wave 2 are presented in Table 2.

Exposure to disability discrimination was reported by 3.9% (95%
CI: 3.6%e4.3%) of working age British adults. Other forms of
discrimination were reported less frequently (age: 3.7% [3.4%e
4.1%], ethnicity: 2.5% [2.2%e2.8%], gender: 1.6% 1.4%e1.8%], reli-
gion: 0.8% [0.7%e1.0%], sexual orientation: 0.4% [0.3%e0.5%]). In all
analyses, there was a significantly stronger association between
exposure to disability discrimination and poor SRH at Wave 2 than
between exposure to non-disability discrimination and poor SRH.



Table 1
Association between forms of disability and non-disabilityerelated discrimination between Waves 1 and 2 and fair/poor self-rated health at Wave 2.

Form of discrimination Weighted n/% exposed Prevalence of fair/bad self-rated
health at W2 (with 95% CI)

Adjusted PRR (with 95% CI)

Model 1: Analyses conducted on full Wave 2 sample with SRH at Wave 1 included as a covariate
Any discrimination
Y 1200 (10.6%) 35.0% (32.3%e37.6%) 1.30 (1.21e1.39)***
N 10,076 (89.4%) 15.4% (14.6%-15.9)% 1

Disability discrimination
Y 438 (3.9%) 66.5% (62.2%e70.9%) 1.44 (1.35e1.55)***
N 10,838 (96.1%) 15.5% (14.8%e16.2%) 1

Any non-disability discrimination
Y 849 (7.5%) 22.3% (19.5%e25.1%) 1.07 (0.97e1.19)
N 10,838 (92.5%) 17.1% (16.4%e17.8%) 1

Model 2: Sensitivity analysis restricted to participants with very good/good SRH at Wave 1
Any discrimination
Y 816 (8.7%) 15.7% (13.2%e18.2%) 1.97 (1.67e2.33)***
N 8606 (91.3%) 6.8% (6.2%e7.3%) 1

Disability discrimination
Y 178 (1.9%) 36.5% (29.5%e43.6%) 3.27 (2.68e3.97)***
N 9422 (98.1%) 7.0% (6.4%e7.5%) 1

Any non-disability discrimination
Y 665 (7.0%) 10.5% (8.2%e12.8%) 1.31 (1.05e1.64)*
N 8757 (93.0%) 7.3% (6.8%e7.8%) 1

Note: Adjusted PRR adjusted for age, gender, ethnicity, income poverty, financial stress, material hardship, educational attainment, employment status, housing tenure, urban/
rural location measured at Wave 1.
*P < 0.05, **P < 0.01, ***P < 0.001.
CI, confidence interval; PRR, prevalence rate ratio; Y, yes, N, no.

Table 2
Association between specific forms of non-disabilityerelated discrimination between Waves 1 and 2 and fair/poor self-rated health at Wave 2.

Form of Discrimination Weighted n/% exposed Prevalence of fair/bad self-rated
health at W2 (with 95% CI)

Adjusted PRR (with 95% CI)

Model 1: Analyses conducted on full Wave 2 sample with SRH at Wave 1 included as a covariate
Age discrimination
Y 415 (3.7%) 23.9% (19.9%e28.0%) 1.06 (0.93e1.19)
N 10,861 (96.3%) 17.3% (16.6%e18.0%) 1

Sex discrimination
Y 186 (1.6%) 21.0% (15.1%e26.8%) 1.08 (0.88e1.34)
N 11,091 (98.4%) 17.5% (16.8%e18.2%) 1

Racial/ethnic discrimination
Y 280 (2.5%) 22.5% (17.6%e27.5%) 1.05 (0.88e1.24)
N 10,997 (97.5%) 17.4% (16.7%e18.1%) 1

Religious discrimination
Y 90 (0.8%) 35.6% (25.8%e45.4%) 1.11 (0.86e1.43)
N 11,187 (99.2%) 17.4% (16.7%e18.1%) 1

Sexual orientation discrimination
Y 43 (0.3%) 23.3% (10.6%e35.9%) 1.22 (0.89e1.69)
N 11,233 (99.7%) 17.5% (16.8%e18.2%) 1

Model 2: Sensitivity analysis restricted to participants with very good/good SRH at Wave 1
Age discrimination
Y 314 (3.3%) 10.5% (7.2%e13.8%) 1.25 (0.95e0.71)
N 9108 (96.7%) 7.4% (6.9%e8.0%) 1

Sex discrimination
Y 148 (1.6%) 7.4% (3.2%e11.6%) 1.20 (0.67e2.14)
N 9274 (98.4%) 7.5% (7.0%e8.1%) 1

Racial/ethnic discrimination
Y 224 (2.4%) 9.8% (5.9%e13.7%) 1.13 (0.76e1.70)
N 9199 (97.6%) 7.5% (6.9%e8.0%) 1

Religious discrimination
Y 54 (0.6%) 18.5% (8.2%e28.9%) 2.40 (1.46e3.95)**
N 9368 (99.4%) 7.5% (6.9%e8.0%) 1

Sexual orientation discrimination
Y 33 (0.3%) 3.0% (0.0%e8.9%) 1.11 (0.30e4.16)
N 9389 (99.7%) 7.5% (7.0%e8.1%) 1

Note: Adjusted PRR adjusted for age, gender, ethnicity, income poverty, financial stress, material hardship, educational attainment, employment status, housing tenure, urban/
rural location.
*P < 0.05, **P < 0.01, ***P < 0.001.
CI, confidence interval; PRR, prevalence rate ratio; Y, yes; N, no.
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In our primary analyses (Model 1 including all participants at Wave
2 and controlling for level of self-rated health at Wave 1), exposure
to disability discrimination between Waves 1 and 2 was associated
with a 44% increase in the prevalence of poor SRH at Wave 2 once
the effects of potential confounders had been considered
(PRR ¼ 1.44, 95% CI: 1.35e1.55). In contrast, exposure to non-
disability discrimination was associated with a non-statistically
significant 7% increase in prevalence of poor SRH (PRR ¼ 1.07,
95% CI: 0.97e1.19).

In our sensitivity analysis (Model 2, only including participants
reporting very good/good SRH at Wave 1), exposure to disability
discrimination between Waves 1 and 2 was associated with a
threefold increase in the prevalence of poor SRH atWave 2 once the
effects of potential confounders had been considered (PRR ¼ 3.27,
95% CI: 2.68e3.97). In contrast, exposure to non-disability
discrimination was associated with a more modest 31% increase
in prevalence (PRR ¼ 1.31, 95% CI: 1.05e1.64).

Analysis of the association between exposure to specific forms
on non-disabilityerelated discrimination and subsequent changes
in SRH (Table 2) failed to reveal any statistically significant effects in
our primary analyses and just one statistically significant associa-
tion in our sensitivity analyses (discrimination on basis of religion
being associated with a twofold increase in the prevalence of bad
SRH [PRR ¼ 2.40, 95% CI: 1.46e3.95]).

Repeating these analyses with our second categorisation of SRH,
a binarymeasure of very good to fair health vs. bad/very bad health,
resulted in a similar pattern of results (Supplementary Tables S2
and S3). In our primary analyses (Model 1), exposure to disability
discrimination between Waves 1 and 2 was associated with an 81%
increase in the prevalence of poor SRH atWave 2 once the effects of
potential confounders had been taken into account (PRR¼ 1.81, 95%
CI: 1.58e2.06). In contrast, exposure to non-disability discrimina-
tionwas associated with a non-statistically significant 20% increase
in prevalence (PRR ¼ 1.20, 95% CI: 0.99e1.45). In our sensitivity
analysis (Model 2), exposure to disability discrimination between
Waves 1 and 2 was associated with a sevenfold increase in the
prevalence of poor SRH at Wave 2 once the effects of potential
confounders had been considered (PRR¼ 7.68, 95% CI: 4.53e13.03).
In contrast, exposure to non-disability discrimination was associ-
ated with a non-significant 76% increase in prevalence (PRR ¼ 1.76,
95% CI: 0.92e3.36).

Analysis of the association between exposure to specific forms
on non-disabilityerelated discrimination and subsequent changes
in SRH (Supplementary Table S3) in our primary analyses revealed
significant effects for gender discrimination (PRR ¼ 1.52, 95% CI:
1.11e2.10) and discrimination based on ethnicity (PRR ¼ 1.38, 95%
CI: 1.04e1.83) and just one significant effect in our sensitivity an-
alyses (discrimination on basis of gender being associated with a
fourfold increase in the prevalence of bad SRH [PRR ¼ 4.57, 95% CI:
1.69e12.35]).

Discussion

Our analyses indicated that: (1) disability discrimination was
the most common form of discrimination reported by British
working age adults; and (2) in all four sets of analyses, we found
markedly stronger associations between exposure to disability
discrimination and subsequent poor SRH when compared with
exposure to non-disability discrimination.

Our study adds to the existing literature on the association be-
tween discrimination and health in two main ways. First, it is the
only the second longitudinal study to investigate the association
between disability discrimination and subsequent changes in SRH
among working age adults with a disability. Second, it is the first
longitudinal study to examine the association between discrimi-
nation on health across different forms of discrimination. Our re-
sults are consistent with those of two previous cross-sectional
studies in finding that exposure to discrimination based on
disability has a stronger association with poor SRH than exposure
to other forms of discrimination.8,9

The main strengths of our study are: (1) the use of a relatively
large cohort of working age adults that are representative of the
British population; (2) the collection of data on exposure to
different forms of discrimination; (3) adjusting for baseline SRH to
try to disentangle the temporal relationship between discrimina-
tion and SRH; and (4) the consistency of results from sensitivity
analysis and different categorisations of SRH.

The main limitations of our study are: (1) the possibility of se-
lection bias arising from missing data and non-response; (2) the
use of SRH as our sole measure of health; and (3) reliance on self-
report of experiences of overt acts of ‘unfair treatment’ as an in-
dicator of discrimination. Although SRH is a commonly used indi-
cator of general health status that has been shown to be a robust
predictor of mortality and correlates strongly with objective health
indicators,37e39 as an evaluative measure it is likely to capture as-
pects of physical and mental health and contextual factors in a
manner that may vary across population subgroups.40,41 Future
research in this area would benefit from the use of multiple mea-
sures of health status.

Previous research has suggested that self-report measures of
exposure to discrimination can be under and over-reported.42 In
addition, perceptions of overt acts of interpersonal discrimination
may not capture the effects of exposure to structural, systemic or
institutional discrimination that arise from laws, policies and the
ingrained habits of social institutions. Finally, no information is
available within the dataset to determine whether instances of
discrimination reported by participants would meet the definition
of discrimination used in specific legal codes

Future research is required to determine why disability
discrimination has a stronger impact on subsequent changes in SRH
than other forms of discrimination. This research will need to
disaggregate the health effects of exposure to discrimination per se
from differential resilience/vulnerability among groups who are
exposed to discrimination.
Conclusion

An emerging body of evidence suggests that exposure to
discrimination on the basis of disability may: (1) be one of the most
common forms of discrimination experienced by adults in the UK;
and (2) have significantly detrimental effects on future health and
well-being. Although additional research is needed to fully untan-
gle the causal pathways involved, there is sufficient evidence to
suggest that public health practice should focus on eliminating
disability-related discrimination and the stigma associated with
disability as a viable strategy for improving the health of people
with disabilities and reducing health inequities experienced by
people with disabilities.
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