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Executive
Summary

1. Background

A quarter of the UK’s working age population live with arthritis or a similar
condition. Women and men of all ages can be a ected, from teenagers
and young adults who are starting their rst jobs or apprenticeships,
through to older people who are transitioning towards retirement.

There are various types of arthritis and some are more common in
particular age groups. But all forms of arthritis can make life di cult
for people because of the pain, swelling or sti ness in a joint or
joints, and because of di culties in getting about. This can a ect
people’s ability to do their job, to nd work they enjoy, to pursue
their preferred career paths and to achieve their ambitions.

Arthritis isn’t curable and it’s important that people use suitable
treatments and strategies for managing their symptoms in their daily
routines. Having appropriate support from employers and policy makers
can give people a better chance of leading a ful lling working life, which
is important for people’s long-term physical and mental health. This is
not only because of the nancial bene ts of work. It’s also due to the
opportunities that good quality, appropriate work can provide in terms of
learning, social interaction, nurturing personal identity and self-esteem
and for ensuring that people with arthritis can stay mobile for longer.
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“Being in good quality work can be really important for people’s health as well
as the wider economy. Since the prevalence of arthritis among the working
population is rising, enabling people to remain in work if they want to do

so could have many potential bene ts in terms of tackling labour market
shortages, supporting healthy ageing and boosting economic growth.”

Adam Martin, Associate Professor in Health Economics




2. Aims of the project

We wanted to nd out how arthritis a ectsiiRo
expected that some people who live with 2
poor work outcomes (e.g. job loss or slg
when compared to people who do not li
very few studies had looked at this befo
relied on small sample sizes and datass
of the general population. We sought to g NO
di erences in work outcomes are and if here are certain INANAC
(e.g. particular age groups or genders) il particular types of{@bs
who are especially prone to experiencinggpo outcome
This understanding is needed to ensurefthat an pport that is
provided by employers and policy makeigussgarefully designed
and targeted towards those people who would™e
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| was pleased to be involved in this research project from start to nish.
It's the sort of project that people like me who have lived with arthritis for
many years are really interested in. This is because if it can help someon
maintain their job or help employers to understand what they can do to
help then it will have a really bene cial impact on people’s lives. Having
worked in various di erent organisations, there is in my experience quite
a lot of variation in how understanding employers are of people living wit
arthritis. For me, some of the biggest issues | had to deal with were pain,
fatigue, tiredness and the side e ects of treatments. But just because |
had arthritis didn’t mean that | necessarily had lots more time o sick than
anyone else. With appropriate support, | think a lot of people would be able
to lead a more ful lling career without having to leave their job. In fact, in
some cases, quite small changes can make a huge di erence. For instan
in one customer-facing role, | needed a chair to sit on from time to time;
and in another | needed help carrying heavy bags. I've got rheumatoid
arthritis, but one thing I think the researchers really must look at more is
how people living with di erent types of arthritis have di erent needs.”
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3. The data we used

We used a large sample of data that had already been collected
between 2001 and 2021 on people of all ages who live in a large,
representative sample of UK households. In some ways, the data

is similar to the UK Census in that people complete questionnaires
about various aspects of their lives and the resulting material is then
made available to researchers who can decide what to do with it.

The data we used comes from three sources, these were
Understanding Society, the British Household Panel Survey
and the English Longitudinal Study of Ageing. It is usually
collected every one or two years. As well as enabling
comparisons between di erent people, we can also see how
the lives of particular individuals progress over time.
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The three datasets used in this study are a great resource. Although not as
detailed as health care records in terms of what it can tell us about people’s
health, this data captures richer, broader information about people’s lives
including their education, work, relationships and opinions. Woiiting w

this data has enabled us to learn more about the lives of people living with
arthritis and to understand where, or to whom, support should be targeted.”

Sarah Kingsbury, Associate Professor of Musculoskeletal Health




4. \What we did

We rst identi ed a group of around 20,000 people aged 18-80 in the data who said
they had been diagnosed with arthritis at some point in their lives. Of thargmai
people in the data (approximately 80,000) who said they had never beerseiagno
with arthritis, we chose a second group of around 20,000 people who wereshe mo
similar to the rst group in terms of various characteristics. These chastcde
included age, gender, level of education, ethnicity and where they lived

We then used statistical models to compare these two groups in terms
of things like the probability that they had a job and, if they did, their
earnings and how many hours they usually worked each week. We did
this for all individuals and then looked at di erences between age groups,
genders, the person’s degree status and occupation (e.g. professional,
administrative, technical or routine) and their employer’s chasiicteie.g.
the organisation’s size and whether it’s in the private or public sector).

We did separate analyses for data collected before the COVID-19 pandemic
(upto early 2020) and during the COVID-19 pandemic (March 2020 onwards)
because we thought that workers who live with arthritis had a particularly
challenging time during the pandemic, not least as many were given stricter
advice on staying at home. For the data collected during COVID-19, we
additionally looked at work outcomes for people living with arthritis cethpar
to people living with other long-term conditions (e.g. asthma orspilep

Whilst we were doing our statistical analyses, we shared emerging ndings with

a group of people whose arthritis has caused disruption to their careers and
representatives of a large UK employer and a major charity that supports people
with arthritis. An expert advisory group also met quarterly. These grougegrov
valuable insight into things that are not recorded in the datasets and aided the
interpretation of our results. This included providing reasons whiigurtight

have a di erent impact on people of di erent ages and explanations as to why some
people are able to remain in work after an arthritis diagnosis whilst others cannot
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The matching approach we used means that we have looked at di erences in
employment between a large group of people with arthritis and a second grouplef peo
without arthritis who are otherwise very similar to each other. So essentially we have
compared apples with apples, rather than apples with pears. This means we are more
con dent that our results were not driven by other di erences between those with

and without arthritis, in terms of their age or education background, fardasta

Nasir Rajah, Research Fellow in Health Economics




5. Our ndings

We found that, on average:

* Arthritis was associated with a 3 percentage point reduction in the
probability of being in work when compared to people without arthritis

The e ect varied according to people’s age and was larger for women
and people who did not have a degree-level education. For example,
when compared to people without arthritis, our statistical models
indicated that the percentage point reduction in the probability of being
in work that is associated with having arthritis varies as follows:

» 2 percentage points for 50 year-old men with a degree

5 percentage points for 50 year-old men without a degree

6 percentage points for 50 year-old women with a degree

11 percentage points for 50 year-old women without a degree
17 percentage points for 60 year-old women without a degree

People with arthritis are less likely to be in work than matched indiv iduals without arthritis:
Men without a degree Men with a degree Women without a degree Women withea degre
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regression model)

Probability of being in
work (predictions of a

Age (years) People living without arthritis

People living with arthritis



When we looked at where people work and the type of job they have,
we found:

» People with arthritis who had previously worked in small private
companies were typically less likely to be in work when compared to
people with arthritis who previously worked in larger companies or
in the public sector. Our discussions with people living with arthritis
indicated that this might be due to such rms having fewer resources
available and/or there being less scope to enable people with
arthritis to adjust their work patterns or take on alternative roles.

» People with arthritis who had previously worked in ‘routine’ (e.g.
lorry drivers or bar sta ) and ‘intermediate’ (e.g. paramedics or
bank sta ) occupational groups were 8 percentage points less
likely to be in work when compared with those who do not live
with arthritis. This contrasts with people in ‘professional’ work
(e.g. lawyers or architects) who typically were as likely to be in
work as people without arthritis, at all stages of their working
lives. However, some people with arthritis who had a ‘professional’
occupation worked reduced hours and had lower earnings, and
this was particularly true for women aged over 40 years.

When we looked at people who had a job in Jan-Feb 2020, our
analyses involving the data collected during COVID-19 showed that:

* Arthritis was one of numerous long-term conditions that was
associated with an increased chance of job loss during the pandemic:
by September 2021, people with arthritis were 3.4% less likely to be
in employment compared to people without a health condition.

(¢

Based on my own experience, I'm not surprised by these ndings. | was in a
senior position at work, but there was a lack of exibility in accommodating
my arthritis symptoms. No way could | do my job without making
adjustments, but | found the whole process of accessing occupational
health to be bureaucratic, unsympathetic and impersonal. For me it felt like
| had to sort out my own problems. So | ended up taking a huge demotion,
which impacted my mental health, and then eventually early retirement

at a young age. I'm sure that more can be done to help people like me

to stay in ful lled work and surely that'd bene t everyone — including
employers and the Treasury. | hope this research will help to highlight this
issue. More work is surely needed in terms of providing employers with
guidance on practical things they can do to support their workers.”

Christopher Mcllveen




6. Policy implications

We already know that arthritis is more common amongst women and
people from lower socio-economic backgrounds. When combined with
our new ndings that show substantial inequalities also exist in how

the work outcomes of these groups are a ected by arthritis, it seems
clear that interventions to better support people living with arthritis
could help address inequalities in both health and employment. This
need for better support represents a substantial and growing challenge
for society, given the increasing prevelance of arthritis, the trend
towards older retirement ages and our own nding that people with
arthritis had worse than average work outcomes during COVID-19.

Our engagement with stakeholders provided an early indication that
potential interventions could involve making appropriate adjustments
to the working environment, tackling workplace discrimination and
supporting changes in people’s roles. Existing evidence suggests
that providing personalised case management by an occupational
health practitioner could help to encourage constructive dialogue
between employees, healthcare practitioners and employers. More
evidence is needed on the value for money, or return on investment,
of those interventions from the perspective of employers as well as
society. Our study indicates that such support could be especially
cost-e ective if it is designed for and targeted for the people

we identi ed who are most at risk of poor work outcomes.
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We’ve got evidence about what e ect arthritis has on objective outcomes,
such as whether people have a job or not, or whether they work full or
part-time, but we don’t know how these changes a ect people’s wellbeing.
The next steps should be looking at wellbeing, since that’'s what really
matters. Wellbeing is also vital for knowing who is most in need of support,
and what kind of support they need. For example, for some people, an
arthritis diagnosis might change their priorities. Their decision to leave
the labour market could be positive: an opportunity to spend more time
with family or other interests including leisure activities or voluntary

work, for example. On the other hand, just because people with arthritis
do keep working doesn’t mean they don’t need support. They might be
really struggling in their job, and only keep going because they have to.”

Edward Webb, Senior Research Fellow in Health Economics
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We already know there are complex multi-directional relationshipsebetwe
arthritis, work, mental health, obesity and other long-term conditions.
This study is important because of the additional details it provides about
how di erent individual risk factors (age, gender, education, type of
occupation, type of employer) combine to impact on the work outcomes
of people living with arthritis. Optimising the work outcomes of people
living with arthritis is good for individuals, employers and widetysocie
Policy-makers should assist smaller organisations (who employ more
than 3 in 5 people) to provide the levels of support available in larger
organisations, whilst all employers should look carefully at who they
employ to ensure they create the best possible environment for everyone
to contribute to, and therefore bene t from, the work they do.”

Max Henderson, Professor of Psychological
Medicine & Occupational Psychiatry




Project Report

1. Introduction

1.1 Background:

A quarter of the UK’s working age population live with arthritis or a simildonokdomen and
men of all ages can be a ected, from teenagers and young adults who are starting tbes rs
or apprenticeships, through to older people who are transitioning towardsnesit. There are
various types of arthritis and some are more common in particular age groups. Bus all for
arthritis can make life di cult for people because of the pain, swelling oessi im a joint or joints,
and because of di culties in getting about (Versus Arthritis, 2021). Thigjsrgaticy concern,
not least because of its potential impact on people’s employment (DWR)2p4)/ jirxcluding in
terms of early labour market exit, underemployment and failure to achiewartber potential or
ambitions. These concerns are heightened due to the possibility that tibe X8QdAndemic has
had a more severe impact on people with long-term health conditions (ONSWER)2022).

Failing to achieve people’s ambitions or potential in the labour market can beargialb
and enduring consequences for the economy, as well as for the health andyvaélibein
individuals and their families due to missed opportunities that stem frooyerapt. These
include opportunities for learning, social interaction, nurturing pargtentity and self-
esteem, achieving nancial security, and enabling wealth accumulatfomefnbe used to
support good health and wellbeing in retirement (DWP, 2017; DWP, 2017a7b)NVP, 201

Understanding the degree to which arthritis a ects people’s labour sgmmyods and how this varies
between di erent groups of individuals and at di erent life stages is fundahte informing decisions
by policy makers, employers and healthcare systems around maintainiggnentgdpportunities and
supporting employees. An early study by Bury (1982) posits that arthetss'lo@agsaphical disruption,’
with di erent e ects across di erent socio-economic classi ats of work. These include the adoption
of adaptive processes in people’s daily routines, by reducing work hoursgtrexiibour market for
example (Reeve et al., 2010; Booker et al., 2020). Nevertheless, few empsdasdgtuspeci cally
assessed the impact of arthritis on these labour market outcomes. Thosedhatlicate that people
with arthritis are more likely to stop work on health grounds (Barrett et al., 2il@0garly retirement
(Conaghan et al., 2015) and are less likely to be in full-time work (Majeed &t &kt #0€5e studies

are limited by a lack of appropriate control group and/or by small, unrepresesataple sizes or other
potential sources of bias. None of those studies, and few studies from the beyadiereliexamining
relationships between ill-health and labour market outcomes (Booker étGlh&@ identi ed the types
of individuals (e.g., by gender or education status) and the life stages tlwstgn@ne to experiencing
labour market consequences, or the types of job or employer where these isdaelnabst likely to be
found. Such understanding is necessary to ensure that policies and iotes\aetidesigned and targeted
in such a way that delivers the greatest bene ts and maximises their likelihneiod obbt-e ective.



1.2 Our analyses:

In this study, we use data from three population-representative lotdipahnel surveys to estimate how
arthritis a ects labour market outcomes in around 20,000 people aged 18-80 intdeb Kingdom

who have arthritis when compared to closely matched controls. Thesdsdatagbe British Household
Panel Survey (BHPS) (data collected annually in 18 waves, 1991-2009)ha& IHtmggeidinal

Study (UKHLS; also known as ‘Understanding Society’) (data collectég iaritiualaves, 2009-2020,
with additional data collected in 9 further waves during the COVID-19 ganaamthly from April
2020-July 2020, bimonthly from September 2020-March 2021, and nagtitemise 2021) and the
English Longitudinal Study of Ageing (ELSA) (data collected eversursia gewaves, 2002-2019).

We address two research questions:

Research question How does arthritis a ect labour market outcomes and how does this
vary by individual-level characteristics including age, gendetanadional status?

Research question 2Is the observed relationship between arthritis and labour market outcomes
dependent on the type of work in which people are employed or the type of employer?

Separate analyses were conducted for data collected before the COVIDetrigp@adia from all three
datasets up to early 2020) and data collected immediately before and dei@@uiD-19 pandemic
(UKHLS data collected from January 2020 onwards). The particular labour otadkees that we
focused mainly on were probability of being in work and earnings conditionialgon kerk. We also
looked at people’s hours of work and, for the data collected during the CO¥Haelfip, we used
additional outcomes (including furlough and universal credit supportpaméied outcomes for people
living with arthritis to those living with a range of other long-term aomsl{g.g. asthma or epilepsy).

The remainder of this Project Report is structured as follows: Sectiondzpran overview of the
datasets used and the statistical analyses conducted. Section 3 providearg sfisome key results.
Section 4 concludes with the Discussion. A more detailed description otlibddviand Results

are provided in the academic journal articles by Rajah N et al. (2022) and Webb EJB)et al. (202
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2. Methods

2.1 Dataset description:

The three datasets (BHPS, UKHLS and ELSA) capture information on ampoppiasentative
sample of households, with individual-level data collected on each hbussinbler. The rst
wave of BHPS recruited in Great Britain in 1991, with recruitment expahdethol¢ of the UK
by 2001. BHPS ended after 18 waves in 2009. UKHLS recruited UK housegeid3aretary
2009 and June 2011, including some households who had participated irkKBiHB$alticipants
are followed-up to the present day. Individuals join the UKHLS cohort if tfeepntmdhe sample
of households and new households may be created when individuals move elBea/B&ISA
study is population representative of those aged >=50 years living in Braylaattihouseholds.
In BHPS and UKHLS, adult household members complete an annual questiciata®{iace
interviews at home or online), whereas in ELSA, participants are ieigieny two years.

2.2 Sample selection and variable selection:

For the analyses of data collected before the COVID-19 pandemic, survegnpastiere identi ed
from all three datasets for use in our study, regardless of their employmestiEthey were aged
18 to 80 at the time of data collection and if they responded at least once to a questiarhatiar
they currently had or had ever had an arthritis diagnosis. (Data collecadsrivio 10 of BHPS
were excluded from our analyses because the relevant arthritis questibaskersin wave 11).

For the analyses of data collected immediately before and during the COAfiDetiq) UKHLS survey
participants were included if they had indicated being in employmdundi(igcself-employment) in
January or February 2020.

Variables were identi ed to address the research questions a priori on the bassy literature.
For the analyses of data collected before the COVID-19 pandemic, it was nedessaoyise
data across all three datasets. This was done using an established approsolvéftbhgsessing
the viability of sharing variables across datasets, de ning appropréapratassing algorithms
and setting rules for recoding variables so they were coded consistently dormksais
regardless of the source dataset or time point (Fortier et al., 2011). For all, @hsdyjeesl

data, within individuals over multiple time points, were pooled in prepdoatanalysis.
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2.3 Matching:

In the analyses of data collected before the COVID-19 pandemic, all indhodegisrted
having an arthritis diagnosis at any point in their life were matched to oxlei@hawio reported
never having had an arthritis diagnosis at any time prior to exiting the cboneffiod used
was propensity score matching, which involves assigning a probalalipgahthritis to each
individual conditional on observed characteristics. Individuadaitzairthritis are then identi ed
who most closely resemble individuals who have arthritis in terms of thasserisics. The
characteristics selected for use in this process were taken from the wave & ém¢ cohort.
These were age, gender, degree status, number of children in the hoeskhicity and region
of residence. The number of individual-level observations in thet dedasdso used.

In the analyses of data collected immediately before and during the COVided€cpati individuals

who reported that they had been diagnosed with arthritis or another selmugettm health condition

in any survey wave with a pre-March 2020 response date were matched to indhaduadsnever

been diagnosed with those conditions. These other conditions wereastncer; diabetes; clinical
depression and/or an emotional, nervous or psychiatric problemawasaditions (heart failure, heart
attack, heart disease, angina, stroke, high blood pressure); pulmonigipnsqethphysema, bronchitis,
chronic obstructive pulmonary disorder); liver conditions; epil€psy.were included in order to support
a comprehensive understanding of how people with arthritis fared durinQ\We-C9 pandemic when
compared to people living with other long-term conditions. The method asawkarest neighbour
Mahalanobis distance matching. The selected individual-seeekehstics were similar to those used in the
propensity score matching described above but in this case were all measuredrinar February 2020.

2.4 Regression analysis:

For each matched sample of individuals with and without a given health candgioety of

di erent regression models were used to address research question 1, dependegudicome of
interest. In brief, we focused on two labour market outcomes: whether or noki@ineturding self-
employed) and earnings conditional on employment. We also looked at hoedsasarktional on
employment. The analyses of data collected during the COVID-19 pandé&amalpdelxamined
whether the individual was furloughed or received universal credit aamaftér March 2020. All
outcomes were analysed using random e ects panel data models with a binary v@idatbieyin
whether or not participants have a given health condition and selected eantibles. The
analyses of data collected during the COVID-19 pandemic additionddlyl en¢ione trend plus

an interaction between the binary variable (for a given health condition) anadetteeind.

To address research question 2, subgroup analyses were conducted based on thetipe of w
and the workplaces in which people are or were previously employed. Subgreupsaiex

by including observations from individuals who were currently or neestlyeemployed

in a given type of work based on their most recent occupational status (usimgetieil
NS-SEC classi cation) and employer (four levels: large/small/rmivatévate).

12



3. Results

3.1 Descriptive statistics

Table 1 reports descriptive statistics for data collected before the - C@@dddemic. The left-
hand side of Table 1 provides information on all individuals at the point of entryatagbésd
after exclusion of observations where individuals are aged <18 or >8G-$68r6%56). People
who report ever having arthritis are older (median age 59.0, compared to 45068daviio have
never had an arthritis diagnosis), more likely to be female than male (63.3&ovadfidchusve
ever had arthritis, compared to 51.4% who have not), to have a degree and tatfevechil
the household. They are also less likely to be in work (28.8% vs 56.6% for thass thiitis)
and, if they are in work, to have lower earnings (£20,300 vs £23,000 for thoseantitinitis).

The right-hand side of Table 1 reports descriptive statistics for the samghilediiars identi ed
after propensity score matching (h=36,028). Compared to the preimateimple on the left-hand
side, this indicates that the two matched groups (people with arthriticedio those without
arthritis) were more comparable on observed variables including age (59 yahrgroups, vs

a gap of 14 years in the pre-matched data), gender (59% female in the non+abpreisdy64%
in the arthritis group) and degree status. Although di erences remaitens of whether they
were in work (45.0% in the non-arthritis group vs 37.6% for the arthritiy gndupeir earnings
(£21,500 vs £20,500) conditional on being in work, these di erences weee Jihisllis probably
due to di erences in the variables that were used in the matching process, such dggegdean

Table 2 shows descriptive statistics for data collected in January or Feb2Qary 2
individuals used in the analysis of data collected during the COVID-19cparden32).

3.2 Research question 1 (relationship between health conditions and Abour market outcomes):

Using the matched data that was collected before COVID-19, our negnesiats indicated

a statistically signi cant, negative association between havintgsaatit being in work after
adjustment for the selected control variables. On average, arthritisseeist@ed with a 3
percentage point reduction in the probability of being in work when compareajple pathout
arthritis. Figure 1 (bottom panel) plots the predictions of the regressitgl m terms of the
likelihood of being in work, by age, gender and degree status. These plotseskogediin the
likelihood of being in work among people with arthritis compared to the matcheslscare not
homogenous. For example, arthritis appears to be associated with a larger eregtamen
and people who did not have a degree-level education. As an indication of thelenabthese
di erences, estimates from our regression models show that the percentagesploiction

in the probability of being in work that is associated with having arthrésasfollows:

» 2 percentage points for 50 year-old men with a degree

5 percentage points for 50 year-old men without a degree

6 percentage points for 50 year-old women with a degree

11 percentage points for 50 year-old women without a degree
17 percentage points for 60 year-old women without a degree

13



Figure 1 additionally plots the likelihood of being in work for the unmattadmplpanel) and
the matched data prior to the regression analysis (middle panel). Compatingelpanels

in Figure 1 demonstrates that the matching process and the regression mededsroaxed
the observed di erences in labour market outcomes that are present in the oragal d
since these are explained partially by di erenes in the other selected dbsaiables.

Our regression models where earnings was an outcome suggested that, for pewkle in w
arthritis is associated with an average 4% reduction in earnings. The meas @goemgje
without arthritis is predicted to be £14,228 compared to £13,659 for tioagiwits.

Using the data collected immediately before and during the COVID-Ifipanderegression models
identi ed statistically signi cant negative interactions betwetmniaas and the time trend, indicating a
growing gap between the likelihood of people with and without arthritis beindinhisrgap is illustrated
in Figure 2, which shows the predicted likelihood of being in work for peopléhnitik ahen compared
to matched controls without arthritis (panel 1). This growing gap in thededf being in work was

also statistically signi cant for several other conditions (asthmarcdiabetes, vascular conditions

and epilepsy) when compared to people without those conditions. Compdresaveen each of the

eight other long-term health conditions and matched controls are also shbigore 2 (panels 2-9).

3.3 Research Question 2 (the role of work-related factors in
explaining di erences in labour market outcomes)

Using the matched UKHLS data that was collected before COVID-19essipregrodels indicated
that people with arthritis who had previously worked in small private cespeene typically less
likely to be in work when compared to people with arthritis who previouslydwot&eger companies
or in the public sector. For instance, a 63 year old male (the median age in our dtdset)most
recently been employed in a small private company had an 80% probability ofivieeikgf ithey did
not have arthritis, after controlling for the selected control variableereas those with arthritis had
a 60% probability of being in work. This equates to a 20 percentage point redubtorkelihood

of being in work. In contrast, there was a smaller 9 percentage point redutiolikeiihood of
being in work that was associated with arthritis among 63 year old males who had nliysheece
employed in a large, non-private organisation. This e ect appears to be igrelter age. For example,
for 55 year old males who had most recently worked in a small private company, theyeawaseo
percentage point reduction in the likelihood of being in work when living wittisactimpared to
people without arthritis. Yet, the equivalent reduction for 65 year old males wasZage points.
Our regression models where earnings was an outcome showed that, for peogethrereowas no
statistically signi cant relationship between having arthritis anthgarby the type of employer.

Our regression models examining the role of occupational status on theskiptimetween arthritis

and the likelihood of being in work showed that people in ‘routine’ (e.g. k@rg dribar sta ) and
‘intermediate’ (e.g. paramedics or bank sta ) occupational groups were Btagecpoints less likely to be
in work when compared with those who do not live with arthritis. This contrispe@ple in ‘professional’
work (e.g. lawyers or architects) who typically were as likely to be in worki@sviibopt arthritis, at

all stages of their working lives. However, some people with arthritis who béessigmal’ occupation
worked reduced hours and had lower earnings, and this was particularly truadaraged over 40 years.
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Table 1: Descriptive Statistics for data collected before the COVID-B pandemic
PRE-MATCHING SAMPLE

POST-MATCHING SAMPLE

Non Arthritis Group  Arthritis Group Overall Non Arthritis Group  Arthritis Group Overall
(N=86671) (N=19984) (N=106655) (N=18014) (N=18014) (N=36028)
Age
Mean (sd) 41.2 (17.2) 58.6 (12.1)  44.4 (17.7) 58.6 (12.9) 58.3 (12.2) 58.4 (12.6)

Median [Min, Max] 40.0[18.0, 80.0]

59.0 [18.0, 80.0]  45.0[18.0, 80.0]

59.0 [18.0, 80.0]

59.0 [18.0, 80.0]

59.0 [18.0, 80.0]

Gender

Male 42131 (48.6%) 7328 (36.7%) 49459 (46.4%) 7201 (40.0%) 6564 (36.4%) 13765 (38.2%)
Female 44540 (51.4%) 12656 (63.3%) 57196 (53.6%) 10813 (60.0%) 11450 (63.6%) 22263 (61.8%)
Education

No Degree 64976 (75.0%) 16438 (82.3%) 81414 (76.3%) 16070 (89.2%) 15920 (88.4%) 31990 (88.8%)
Degree 16525 (19.1%) 2148 (10.7%) 18673 (17.5%944 (10.8%) 2094 (11.6%) 4038 (11.2%)
Missing 5170 (6.0%) 1398 (7.0%) 6568 (6.2%)

Number of children in household

None 60111 (69.4%) 15746 (78.8%) 75857 (71.1%) 14275 (79.2%) 14304 (79.4%) 28579(79.3%)
One or More 26542 (30.6%) 4223 (21.1%) 30765 (28.8%) 373 (20.7%) 3704 (20.6%) 7441 (20.7%)
Missing 18 (0.0%) 15 (0.1%) 33 (0.0%) 2 (0.0%) 6 (0.0%) 8 (0.0%)
Ethnicity

White 61395 (70.8%) 16765 (83.9%) 78160 (73.3%) 15621 (86.7%) 15554 (86.3%) 31175 (86.5%)
Non-White 20764 (24.0%) 2656 (13.3%) 23420 (22.0%) 2393 (13.3%) 2460 (13.7%) 4853 (13.5%)
Missing 4512 (5.2%) 563 (2.8%) 5075 (4.8%)

Number of observations

Mean (sd) 5.19 (4.15)

6.60 (4.16) 5.46 (4.19)

6.98 (4.37)

7.01 (4.16)

6.99 (4.27)

Median [Min, Max] 4.00 [1.00, 17.0]

6.00 [1.00, 17.0}4.00 [1.00, 17.0]

7.00[1.00, 17.0]

7.00[1.00, 17.0]

7.00[1.00, 17.0]

Location

Qutside of London 73486 (84.8%)

18040 (90.3%) 91526 (85.8%)

16452 (91.3%)

16341 (90.7%)

32793 (91.0%)

London 12986 (15.0%)

1918 (9.6%) 14904 (14.0%)

1562 (8.7%)

1673 (9.3%)

3235 (9.0%)

Missing 199 (0.2%)

26 (0.1%) 225 (0.2%)

Labour market status

Economically inactive

or unemployed 24824 (28.6%)

4480 (22.4%)

29304 (27.5%) 2557 (14.2%)

4026 (22.3%)

6583 (18.3%)

Retired 12247 (14.1%)

8183 (40.9%) 20430 (19.2%)

7344 (40.8%)

7223 (40.1%)

14567 (40.4%)

Economically Active 49530 (57.1%)

7321 (36.6%) 56851 (53.3%)

8112 (45.0%)

6765 (37.6%)

14877 (41.3%)

Missing 70 (0.1%)

0 (0%) 70 (0.1%)

1 (0.0%)

0 (0.0%)

1 (0.0%)

In ation adjusted annual pay for those in the labour market (2019 Britishdinds)

Mean (sd) 23000 (19300)

20300 (17600) 22700 (19200)

21500 (18300)

20500 (17500)

21000 (18000)

Median [Min, Max] 1 [-106(?(?,02066000]

16400

18200
[0, 234000] [-10600, 266000]

17200
[-10600, 236000]

Note. Labour market status and in ation adjusted pay were not included ipémsipr@score model.
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Table 2: Descriptive Statistics for data collected in January or February 2020 (n=12,432)

PRE-IMPUTATION MISSING DATA POST-IMPUTATION
N %
Age Mean (sd) 45.2 13.2 0 0 45.2 13.2
Female N (%) 7164 57.7 9 0.1 7169 57.7
White N (%) 10532 85.8 152 1.2 10665 85.8
Hours worked ~ Mean (sd) 33.4 13.1 92 0.7 33.4 13.1
In ation
adjusted Mean (sd) 22,300 18.7 1167 9.4 22,300 18.1
annual pay
Always N (%) 801 6.5 135 1.1 809 6.5
ok from Hybrid N (%) 3239 26.3 3201 265
Never N (%) 8257 67.1 8332 67
Job type m’rf;;se"r’lgf",\lo{% ) 5025 49.8 2340 18.8 5908 475
Intermediate N (%) 2357 23.4 2880 23.2
Routine N (%) 2710 26.9 3644 29.3
Universal credit N (%) 223 1.9 729 5.9 227 1.8
Location North East N (%) 407 3.3 1 0 407 3.3
North West N (%) 1185 9.5 1185 9.5
Yorkshire N (%) 1052 8.5 1052 8.5
East Midlands N (%) 933 7.5 933 7.5
‘,(Y‘f%“"id'a"ds 1036 8.3 1036 8.3
East England N (%) 1177 9.5 1177 9.5
London N (%) 1508 12.1 1508 12.1
South East N (%) 1663 13.4 1663 13.4
South West N (%) 1101 8.9 1101 8.9
Wales N (%) 718 5.8 718 5.8
Scotland N (%) 1083 8.7 1083 8.7
Northern %) 568 4.6 568 4.6
Household size Mean (sd) 3 1.3 2780 22.4 3 1.2
In ation
adjusted annual vz (sq) 39,800 58.6 1982 15.9 39,600 54.1
income

Note. Missing variables were replaced using random forest multipléomputat

16



Figure 1 - Probability of being in work using data collected before COVID-B pandemic,

by arthritis group, age, gender and degree status: unmatched data (top panel), matched
data (middle panel), marginal e ects in logistic regression analysis ( bottom panel)
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Figure 2 — Marginal e ects of arthritis (panel 1) and eight other long-term he alth conditions

(panels 2-9) on the probability of being in work when compared to matched contr ols
(using data collected immediately before and during the COVID-19 pandemic)

18



4. Discussion

4.1 Summary of results and comparison with existing literature

Our results showed that arthritis was associated with an overall reductionnaf armpercentage points in
people’s probability of being in work. Yet this overall gure hides a large am@&ietarfdneity both in terms
of individual-level characteristics and workplace type. The e ect seseoxan people’s life course as well as
being larger amongst women, people without a degree, and those in routineradiatie type occupations.
In contrast, arthritis seemed to have less impact on men, people with a debesss or professional type
occupations. People with arthritis were more likely to exit the labour mankstliaid previously worked

for small private companies, compared to large private companies and nenepnpalyers. These results
complement previous ndings in the literature. For example, they stippondings of Sgrensen et al.
(2021), who highlight the interplay between employment and healdgstgwgtipat the ageing population in
developed economies further complicates individual and societal issuesakfarteyparticipation. Our
study also identi ed inequalities in labour market outcomes associated Wiitiszahd other long-term health
conditions during the COVID-19 pandemic. These results complemergaghe ndings in the literature. For
example, Bell and Blanch ower (2020) show that the e ects of the pandemic onrfedr&at outcomes have
been unequally distributed across age groups, gender and ethnicity.

4.2 Implications

We already know that arthritis is more common amongst women and people from |laavecsnomic
backgrounds. When combined with our ndings of substantial inequalli@s the work outcomes of
these groups are a ected by arthritis, it seems clear that interventions ¢v beapiport people living with
arthritis could help address inequalities in both health and employmesthabeibeen several studies
examining interventions designed to help working-age people withsantitiitemployment (Faisting et al.,
2019; Holland et al., 2020; NICE, 2019; Palmer et al., 2012; Skamagki et alvrigbi &t Algi2022). This
includes, for example, personalised case management by an occupationabb#tdthgrrto encourage
constructive dialogue between employees, healthcare practitiandremployers. However, they are

not generally targeted at particular groups. Our results suggest that dueregéeeity in who is most
likely to be impacted by an arthritis diagnosis, it may be advantageous to foeusrdargcoups when
developing and trialling policies and interventions. Our results also shaeshay be bene cial to focus
on di erent outcomes among workers in each work type or sector. For exaniplautiite work it may

be better to target staying in employment. In contrast, with professiatait vegoossible that there is
greater potential for bene t in supporting people to reach their earningst@diers arthritis does not
appear to a ect employment in this sector. In addition, our results indieateebple employed by smaller
private rms may especially bene t from support. This is possibly due to suchaving fewer resources
available, and/or less scope to transfer people with arthritis to alternative roles

The impact that arthritis has on society means that it is important to quantifyats ereindividuals, as
well as the economy, and to examine how these e ects di er for di erent sectoogietys It is hoped that
our ndings will be useful for future research, for example by guiding miengeand policies to target
those most in need. Our results may also be useful in assessing their longtteractoeeness, given that
evaluation studies are often limited by necessity to relatively shavttdipliperiods.

4.3 Strengths and weakness

Our study has several strengths. The datasets we used availed us of a largeesamtide €nabled us
to explore individual-level heterogeneity and ensures that the mygtehoedures were well supported.
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Individuals in our datasets were followed for long periods of time and, conopareddus literature, these
datasets had a reduced risk of recall bias, as interview intervals wenshgral for BHPS/UKHLS, two
years for ELSA). A previous Australian study by Majeed et al. (2017), for ekednpreratrospective life-
history data collected through questionnaires and interviews withlaample of participants aged over 60
(n=1,261). The study reported that arthritis was associated with a I@abéripyaf being in full time work for
men, but not women. However, this data would be at high risk of recall bias pad#zigants were required
to recall details of their health, living conditions, education andyengpit throughout their lifetime.

Our large sample size also compares favourably to other previous studies. Her Baaraf et al. (2000)
used the Norfolk Arthritis Register to show that people with arthritis wamnee32more likely to stop work
on health grounds, but relied on a sample size of under 300 from a single area of GoAghan et al.
(2015) showed that 15% of people with osteoarthritis had taken early nttorraeerage 7.8 years earlier
than planned, but had responses from only 2,001 people. Finally, Syddal et aki{2io2d) @ata on 5,143
older workers (aged 50—64 years at baseline) who participated in the HealtiplytEnt after Fifty
(HEAF) cohort study. After two years, 297 participants had reported eartirfigvany health-related
reason. Although only a subsample of these were living with arthritisgyhexstonined di erences by job
type. The study found that women who had worked in teaching, educatimy, migwifery or caring
roles, and men who had worked in vehicle trades or as road transport drivers, edieintnan average
to have exited work for health-related (versus non-health-relateshng

Few other large datasets have collected information on both arthritis andr@rket outcomes. One
exception is the UK’s Labour Force Survey which reports the number of waygilagtto sickness due

to MSK conditions (HSE, 2021). However, this data does not assess agpeitidend of other MSK
conditions. A further exception is the UK Biobank dataset. Howeves gsiidg this dataset may be limited
by selection bias, given the relative health and age of UK Biobank participaeter®study using UK
Biobank data did not identify any associations between arthritis and inconpgoyin@nt outcomes

among White British people aged between 39 and 72 years (n=336,997). Hewatlerr$ suggest that
there may be a lack of statistical power to detect e ects (Harrison et al., 2020haybe partly due to

the study relying on a subsample of people who are more genetically prone ts, adtir than observed
cases of an arthritis diagnosis.

Our study also has several weaknesses. The links and causal relationships theitigegmdasome
co-morbidities, for example obesity or mental health, is complex. Futarelreseild fruitfully explore
the holistic e ects of multimorbidities. Our measure of arthritis wasdan self-report, and did not
distinguish between severity or type of arthritis. Thus it could be thétdeimother MSK conditions

that respondents interpreted as arthritis. (Though note that all threeysuagk whether respondents
have been given a formal diagnosis by a medical professional.) We compameesdatgoeople with

and without arthritis using two matching techniques. While these teebricpiuseful in controlling

for confounding factors, it does not provide de nitive proof of causal nder@arrido et al., 2014,
Rosenbaum and Rubin, 1983). Another weakness is that, while we observéethatipadpritis may be
more likely to leave the labour market, it is not clear whether this is due to barsiersing, or di ering
preferences. It is doubtless the case that people with arthritis and oth&esrlortgealth conditions do
face hurdles to full employment. However, it is also plausible that songevp#dofung-term conditions
have di erent leisure-labour trade-o s. For example, early retiremay become more attractive if life
expectancy is reduced. Thus just because people with long-term conelgcdrt erently to a labour
market shock does not necessarily imply that they are worse o, or that interseatgeted at increasing
employment would be desirable or bene cial. It is therefore vital that fetearch should go beyond
labour market outcomes to examine how arthritis and the labour market intethajsality of life, as well
as investigating why people with arthritis make the labour market decisyods.the
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