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Abstract

Objectives: To investigate how social support, financial status and lifestyle influence the

development of excess disability in rheumatoid arthritis (RA).

Methods: Data came from the Etude et Suivi des Polyarthrites Indifférenciées Récentes
(ESPOIR) cohort study of people with RA. A previous analysis identified groups with similar
inflammation trajectories but markedly different disability over 10 years; those in the higher
disability trajectory groups were defined as having “excess disability”. Participants self-
reported data on contextual factors (social support, financial situation, lifestyle) and
completed patient reported outcome measures (PROMs; pain, fatigue, anxiety, depression)
at baseline. The direct effect of the contextual factors on excess disability and the effect
mediated by PROMs was assessed using structural equation models. Findings were validated
within two independent datasets (Norfolk Arthritis Register [NOAR], Early Rheumatoid

Arthritis Network [ERAN]).

Results: Of 538 included ESPOIR participants (mean age [standard deviation (SD)]: 48.3 [12.2]
years, 79.2% women), 200 (37.2%) were in the excess disability group. Less social support (B
0.17 [95% Cl 0.08, 0.26]), worse financial situation (B 0.24 [95% CI 0.14, 0.34]), less exercise
(B 0.17 [95% CI 0.09, 0.25]) and less education (B 0.15 [95% CI 0.06, 0.23]) were associated
with excess disability group membership; smoking, alcohol consumption and body mass index
were not. Fatigue and depression mediated a small proportion of these effects. Similar results

were seen in NOAR and ERAN.

Conclusions: Greater emphasis is needed on the economic and social context of people with

RA at presentation; these factors might influence disability over the following decade.
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Significance and Innovations

Financial instability and lower social support, education and exercise were associated
with disability in RA, independent of inflammation level.

Patient reported outcomes (pain, fatigue, anxiety, depression) only mediated a small
proportion of this effect.

Social and economic factors play a key role in explaining the inflammation-disability
gap evident in long-term outcomes in RA; potentially people at risk of excess disability
would benefit from greater assessment (e.g. via remote technologies), signposting to

community groups, and targeted non-pharmacological interventions (e.g. exercise).
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Antecedent factors contribute to the progression of chronic illness. The Dahlgren and
Whitehead model of health determinants highlights the multi-layered nature of these ‘social
determinants of health’ whereby living and working conditions, including education,
employment and housing (1) influence social and community networks (2), which in turn can
influence individual lifestyle factors (e.g. smoking, exercise, weight and alcohol use). These
individual, contextual and societal factors are important components determining the onset
and progression of chronic illness (e.g. diabetes, cardiovascular disease) alongside biological

determinants such as genetic factors, potentially by moderating long-term stress levels (3).

Rheumatoid arthritis (RA) is a chronic condition involving the inflammation of synovial joints,
potentially leading to long-term pain and functional disability (4, 5). Improvements in
available treatments for RA have meant that inflammation can be controlled at low levels into
the long-term for the majority of people, but for many this is not accompanied by
improvements in disability; the so-called “inflammation-disability gap” in RA (6, 7). Our
previous analysis of three large-scale European cohorts of people with early RA has
demonstrated there are trajectory groups that share similar inflammation trajectories over
10 years of follow-up, but have markedly different disability trajectories (8). The level of
disability of these trajectory groups was relatively fixed from baseline, indicating that factors

prior to the onset of RA may influence baseline disability and thus subsequent disability.

In a previous analysis of two RA cohorts exploring longitudinal trajectories of functional
impairment, lower socioeconomic status (defined using the United Kingdom’s Index of
Multiple Deprivation) predicted increased disability over time (9). A study from Texas
reported that lower socioeconomic status (composite measure comprised of education,

income, and occupation) was associated with increased disease activity, erosions and



Social support, financial status, lifestyle and excess disability in RA

functional disability (10). A study of Swedish mortality records reported lower education was
associated with twofold increased risk of death in people with RA (11). Lifestyle factors, such
as smoking, exercise, body weight and alcohol consumption have all been reported to
influence outcomes in RA (12-14). Furthermore, lower social support is correlated with more
depression, distress and disability in RA (15-17). Traumatic life events, such as the death of a
spouse, may also influence outcomes (18). In summary, disparities in socioeconomic status,
lifestyle and social support may explain part of the aforementioned inflammation-disability
gap in RA. However, these factors are typically studied in isolation, meaning the relative

contributions of economic, social and lifestyle factors on RA outcomes are unclear.

Therefore, the aim of this study was to determine the association between specific social
determinants of health (rather than deprivation indices) and antecedent events prior to the
onset of RA and inflammation-disability trajectory group membership (8). Furthermore,
previous research has shown that pain, fatigue and depression are strongly associated with
excess disability group membership (8). Therefore, a second objective was to explore the
mediating effect of patient reported outcome measures (PROMs) on the relationship

between these antecedent factors and excess disability in RA.

Patients and Methods

The data for this analysis came from the Etude et Suivi des Polyarthrites Indifférenciées
Récentes (ESPOIR) study, a cohort of people with inflammatory arthritis recruited from 14
centres across France from 2002 to 2005 (ClinicalTrials.gov: NCT03666091). The inclusion
criteria of ESPOIR were: >2 swollen joints for >6 weeks and <6 months, clinical diagnosis of RA

as certain or possible, aged 18-70 years and no disease modifying anti-rheumatic drugs
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(DMARDs) or glucocorticoids for >2 weeks (19). The ESPOIR cohort study was approved by the

Ethics Committee of Montpellier (reference: 020307).

Social context, financial situation and lifestyle variables

Participants of ESPOIR answered several questions at baseline from the “Evaluation de la
Précarité et des Inégalités de santé dans les Centres d'Examens de Santé” (EPICES) (20, 21)
questionnaire related to availability of social support (yes/no), including whether participants
felt they had someone to rely on for accommodation (accommodation help) or financial
assistance (financial help), whether they were married or co-habiting compared with being
single, divorced or widowed (married/co-habiting), and whether they had seen their family in
the previous 6 months (family contact). Participants also reported the number of inhabitants

of the town or city where they lived (<5000; 5000-20,000; 20,000-50,000; >50,000).

Participants’ financial situation at baseline was assessed through questions asking
participants to self-report their monthly family income (<€610; €610-€1220; €1220-€1830;
€1830-2440; €2440-€2745; >€2745), personal income (same categories), and whether
participants were homeowners (homeowner), had been to a show or the cinema in the
previous 6 months (show/cinema), and had been on holiday in the previous 6 months
(holiday). Participants also reported their working status (full-time; part-time; at home;
disabled; student; retired; unemployed; long-term illness; other) and job level (coded into
three levels: low-level = farmer, artisan/trader, worker/labourer, without profession; mid-

level = employee, intermediate occupation; high-level = management, self-employed).

Baseline lifestyle data available in ESPOIR included smoking status (current smoker, yes/no),
alcohol consumption (yes/no), body mass index (BMI; calculated from height and weight

measured at baseline) and whether participants had played sports in the previous six months
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(yes/no). Furthermore, participants reported their education level at baseline (primary;
qualifications at 16 years; qualifications at 18 years; undergraduate degree; postgraduate).
Lastly, participants reported whether they had experienced any traumatic events or the death

of someone close in the six months prior to RA onset.

Clinical variables and patient reported outcome measures

At baseline, researchers completed 28 swollen and tender joint counts with each participant,
and a blood sample was taken from which C-reactive protein (CRP) level was measured.
Participants of ESPOIR also completed pain, fatigue and global assessment visual analogue
scales (VAS, mm) and the French version of the Health Assessment Questionnaire (HAQ), a
measure of functional disability (22). Anxiety and depression were assessed using five
variables from the French version of the Arthritis Impact Measurement Scales-2 (AIMS-2) (23).
The Disease Activity Score (DAS28), a composite measure of disease activity, was calculated
from the participants’ swollen and tender joint counts and CRP level (24). The two-component
DAS28 (DAS28-2C), a composite measure of inflammation, was calculated from participants’

swollen joint count and CRP level (25).

Excess disability group membership

Our previous analysis of three European cohort studies (including ESPOIR) analysing the
trajectories of inflammation (measured using the DAS28-2C (25), chosen to isolate the influence
of inflammation specifically [the target of pharmacological treatment in RA], as opposed to disease

activity [which is likely influenced by inflammation level plus multiple other factors]) and disability
(measured using the HAQ (22, 26)) over ten years identified five subgroups (i.e. one trajectory
with very low inflammation and disability; two trajectories with similar low levels of

inflammation but one with higher disability than the other; and two trajectories with similar
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high levels of inflammation, again with one group having higher disability than the other
[Supplementary Figure 1]). The people in these high-HAQ groups (i.e. the low inflammation-
high HAQ group and the high inflammation-high HAQ group) were described as having “excess
disability” in relation to their inflammation level (8). For the current analysis, the two
subgroups characterised by excess disability were combined and compared with the groups
who had similar inflammation over follow-up, but lower disability (i.e. the outcome for this
analysis is excess disability compared with other people with RA with similar inflammation

levels but lower disability).

Validation datasets

The Norfolk Arthritis Register (NOAR) (27) and the Early Rheumatoid Arthritis Network (ERAN)
(28) datasets acted as validation datasets. In NOAR, data were collected on current
employment status (categorised as: working = ‘working’; not working = ‘unemployed’, ‘off
sick’, ‘house-person/parent’, ‘retired early — health grounds’; retired = ‘retired’) and job
seniority level (categorised as: low = ‘partly skilled’, ‘unskilled’; medium = ‘non-manual
skilled’, ‘manual skilled’; high = ‘professional’, ‘managerial and technical’). In ERAN,
employment status was available (same coding as NOAR), as were deciles of the 2007 Index
of Multiple Deprivation (IMD), an area level index of deprivation combining: income
deprivation; employment deprivation; health deprivation and disability; education
deprivation; crime deprivation; barriers to housing and services deprivation; and living
environment deprivation (29). Ethical approval for NOAR and ERAN came from the
Cambridgeshire and Hertfordshire Research Ethics Committee (15/EE/0076) and the Trent
Research Ethics Committee (01/4/047) respectively. Participants in all three cohorts gave

written informed consent.

10



Social support, financial status, lifestyle and excess disability in RA

Statistical analysis

The baseline characteristics of the cohorts were described using descriptive statistics. The
associations between each antecedent social support, financial situation and lifestyle variable
and membership of the excess disability subgroup were assessed using logistic regression,
controlling for age and gender. However, many of these variables were correlated. Therefore
a structural equation modelling (SEM) approach was used. Using SEM has several advantages:
multiple indicators of an underlying, potentially unmeasurable concept (e.g. social support)
can be combined to produce latent variables (closer approximations of these underlying
constructs). Furthermore, the effect of these latent variables on excess disability can be
decomposed into direct effects and indirect effects where antecedent factors influence
disability via intermediary variables (i.e. mediation analysis), allowing a greater understanding

of the pathways leading from these antecedent factors to excess disability in RA.

Initially, latent variables were constructed summarising participants’ social support
(measured using the accommodation help, financial help, family contact, and married/co-
habiting variables) and participants’ financial situation (measured using the family income,
personal income, homeowner, show/cinema, holiday, working status, and job level variables);
these latent variables were assessed using confirmatory factor analysis (maximum likelihood
estimator), with model fit assessed using the Tucker-Lewis Index (TLI; good fit >0.9) and the
Root Mean Square Error of Approximation (RMSEA; good fit <0.08). Several of the ordinal
variables were dichotomised to aid model convergence: family income (>€1830 vs <€1830;
dichotomised at middle category), personal income (2€1830 vs <€1830) and working status
(full-time & part-time vs other categories). The total effects on membership of the excess

HAQ group of each of these latent variables, plus lifestyle variables (smoking, alcohol, BMI,

11
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exercise) and education were assessed using SEM (four models in total). To investigate the
mediating effect of pain, fatigue, anxiety and depression on the relationship between the
antecedent factors and excess disability group membership, path analysis was carried out
using SEM. All models also included adjustment for age, and gender. In sensitivity analysis,
inflammation dyad was also adjusted for (i.e. whether each participant was in the “low
inflammation” or in the “high inflammation” dyad; Supplementary Table 1). Continuous variables
with high variance (age, pain VAS, fatigue VAS, BMI) were standardised. All reported
coefficients from the SEM analyses are from fully standardised models to allow direct
comparison. The data available in the validation datasets were analysed using the same

strategy.

As 93% of the participants in ESPOIR had no missing data, complete case analysis was
performed across all analyses (comparison of those included vs excluded in Supplementary
Table 2). The confirmatory factor analysis and structural equation models were fit using the
lavaan (30) package in R version 3.6.0. The function “modindices” was used to improve the
definition of the latent variables until a good model fit was achieved (see above). Whilst there
are advantages to performing the mediation analysis within a SEM framework (see above),
there is the potential for traditional mediation analysis to be biased beyond simple linear
models (31). Therefore, in sensitivity analysis, the mediation analysis was also conducted
within a causal mediation framework using the mediation package (32). Other packages used

in this analysis were: tidyverse, psych, and haven.

Results

In total, 538 people with RA from the ESPOIR cohort were included, of which 200 (37.2%)

were in the group characterised by excess disability over the subsequent 10 years. People in

12
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the excess disability group were older at baseline (mean [SD]: 50.4 [10.7] vs. 47.0 [12.8]
years), had a higher proportion of women (87.0% vs. 74.6%), the same inflammation level
(mean [SD] DAS28-2C: 4.04 [1.28] vs. 3.99 [1.34]); as well as higher disability (mean [SD] HAQ:
1.39 [0.64] vs. 0.93 [0.61]), more pain, more fatigue, and more anxiety and depression

compared with the no excess disability group (Table 1).

Social support, financial situation and lifestyle at baseline

Participants in the excess disability group had lower education on average compared with the
lower disability group (Table 2). Participants in the excess disability group were less likely to
have performed sport in the previous 6 months prior to baseline (sport vs no sport: OR 0.44
[95% Cl 0.30, 0.64]), but did not differ in terms of smoking status, alcohol consumption or BMI
(Table 2). In terms of social support, people who reported having accommodation support
(OR0.53 [95% Cl 0.33, 0.81]), financial support (OR 0.56 [95% Cl 0.38, 0.82]) and contact with
family (OR 0.55 [95% CI 0.34, 0.90]) were less likely to be in the excess disability group, but
being married or co-habiting compared with being single, divorced or widowed was not

associated with group membership (OR 1.24 [95% Cl 0.82, 1.89]) (Table 2).

Regarding personal financial situation at baseline, not working (at home, unemployed,
student, disabled, long-term illness) was associated with higher odds of being in the excess
disability group compared with working full- or part-time (OR 1.49 [95% Cl 0.95, 2.33]).
Baseline higher job level was associated with lower odds of being in the excess disability group
(low vs medium: OR 1.40 [95% CI 0.91, 2.16]; high vs medium: OR 0.33 [0.15, 0.69]). Baseline
higher personal and family income was also associated with lower odds of being in the excess
disability group, as was being a home-owner (OR 0.77 [95% CI 0.52, 1.13]), being able to go

to a show or the cinema (OR 0.53 [95% Cl 0.37, 0.77]) and being able to go on holiday at

13
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baseline (OR 0.50 [95% CI 0.35, 0.72]) (Table 2). Lastly, a traumatic event or the death of
someone close in the six months preceding baseline were associated with 50% increased odds
of being in the excess disability group, as was living in a rural as opposed to an urban

environment (although the confidence intervals overlapped 1) (Table 2).

Definition of latent variables

Many of the social support, financial and lifestyle variables are correlated. Therefore, latent
variables were constructed to summarise these correlated variables (Figure 1). Confirmatory
factor analysis indicated good model fit, supporting these latent variables fit the data (Social
support: TLI = 0.996, RMSEA = 0.020; Financial situation: TLI = 0.892, RMSEA = 0.054). Sport,
smoking, alcohol consumption and BMI were analysed as individual components within a

SEM, as no latent variables combining these indicators had satisfactory model fit (Figure 1c).

Relationship between latent variables and excess disability group membership

Less social support (8 0.17 [95% Cl 0.08, 0.26]), worse financial situation (f 0.24 [95% Cl 0.14,
0.34]), less sport in the previous six months (f 0.17 [95% CI 0.09, 0.25]) and less education (8
0.15 [95% Cl 0.06, 0.23]) were all associated with excess disability group membership (Table
3 and Figure 1). However, smoking (B 0.05 [95% Cl -0.03, 0.14]), alcohol consumption (B -0.04
[95% Cl -0.12, 0.04]) and BMI (B 0.04 [95% CI -0.05, 0.12]) were not associated with excess

disability group membership.

Regarding the mediating effect of the PROMs, pain and anxiety did not mediate the effect of
any of the social, economic or lifestyle factors (Table 3). However, fatigue and depression

each mediated between 10% and 17% of the effect of these factors (Table 3 and Figure 2).

14
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These findings were confirmed when using a causal mediation analysis framework

(Supplementary Tables 3 & 4).

Validation analyses — NOAR and ERAN

In total, 416 people had complete data and were included in the NOAR analysis (excess
disability = 166 [39.9%], lower disability = 250 [60.1%]) (Supplementary Table 5 for baseline
characteristics). Not working and having a lower job status at baseline were associated with
increased odds of being in the excess disability group (Supplementary Table 6). The total
effect of working status was 3 0.18 (95% Cl 0.07, 0.29; adjusted for age and gender), of which
49% was a direct effect, with the remaining effect mediated through pain, fatigue and
depression (Supplementary Table 7). A similar relationship was observed for job status

(Supplementary Table 7).

The ERAN analysis included 386 people (excess disability = 198 [51.3%], lower disability = 188
[48.7%]) (Supplementary Table 5 for baseline characteristics). In ERAN, higher deprivation was
weakly associated with increased odds of being in the high HAQ group and the confidence
interval contained the null (OR per decile increase in deprivation [IMD]: 1.06 [95% CI 0.97,
1.15]) (Supplementary Table 6). As the effect of IMD was weak and the sample size was small,

the confidence intervals from the path analysis were wide (Supplementary Table 7).

Discussion

This analysis of a large cohort of people with RA illustrates the importance of social and
financial factors and lifestyle behaviours in influencing excess disability occurring in RA,
independent of inflammation level. People who had excess disability over ten years with

respect to their inflammation levels were more likely to have less social support, poorer

15
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financial status (less disposable income, less likely to be home owners, working in lower level
occupations), lower education and perform less exercise at baseline. Previous research
highlighted the role pain, fatigue and depression may play in driving this excess disability in
RA (8). The current analysis illustrates that, whilst some of the effect of the aforementioned
antecedent social and financial factors was mediated through fatigue and depression in the
ESPOIR cohort, a significant proportion was not explained by these PROMs. Therefore, social
inequality is potentially an important factor influencing long-term disability in RA, alongside
inflammation, pain, fatigue and depression. Tackling this clear social inequality gradient in RA
outcomes should be addressed more prominently in RA management strategies and

guidelines.

Social and economic factors have been shown to correlate with RA outcomes in previous
studies. Cross-sectional and short-term follow-up studies have reported associations
between social support and depression (15), and psychological distress (17), as well as
relationships between income and disability (33-36). Furthermore, physical activity is an
established intervention that improves disability in RA (12, 37, 38), and people with early RA
and lower socioeconomic status are less likely to perform physical activity in the early phases
of RA (39). The current analysis extends these cross-sectional and short-term follow-up
studies to show that social support, financial factors and exercise prior to RA onset predict

outcome trajectories over ten years following symptom onset.

Social support is a potentially vital resource for dealing with a wide variety of stressors, such
as RA and the disability that may follow (the “buffering” hypothesis (40)) (41), whereas social
isolation is associated with poor health and greater risk of mortality (2). This social support

may influence disability in two ways: (a) health facilitating function (e.g. encouragement,

16
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motivation), and (b) stress reducing function (e.g. facilitating cognitive and practical
adjustment) (42). RA can also have significant economic implications (43), and people with
higher disability earn even less in the years after diagnosis (44). Potentially greater economic
reserves mean patients are better able to adapt to RA onset and thus experience lower
disability (45) as well as potentially being able to access advanced therapies in certain
healthcare settings (46, 47), or perhaps higher economic level and more education and health
literacy allow people with RA greater autonomy in terms of positive health behaviours and
seeking support (48). Therefore, rheumatology teams may need to identify people with these
characteristics for enhanced follow-up, potentially through digital modalities, or referral to
additional non-pharmacological interventions (e.g. physical activity, psychological or self-
management interventions (49, 50)). Signposting to patient organisations may also be
beneficial in order to tackle social isolation. Furthermore, greater macro-level changes need

to be implemented to reduce the social gradients of RA outcomes observed in these analyses.

This study has several strengths. The ESPOIR cohort is large, and the multicentre design means
the population is representative of French regional variation, with extensive data on social
and economic factors. Furthermore, whilst identical analyses could not be performed in NOAR and

ERAN due to differences in available data on antecedent social and economic factors, a similar
interpretation of the results from analyses of these datasets was made (i.e. that antecedent economic
factors are associated with excess disability in RA), in part substantiating the generalisability of the

findings. The reported level of alcohol consumption was low, potentially indicating social
desirability bias. The use of “traditional” mediation analysis can be biased in situations with
non-linear effects (31). However, sensitivity analysis using a causal mediation approach
showed similar results, indicating minimal bias. Attempts to include all the exposure variables

within a single SEM were unsuccessful due to problems with model convergence (perhaps due to

17



Social support, financial status, lifestyle and excess disability in RA

limitations in statistical power). As there could potentially be some correlation between the latent
variables in this analysis, a hypothetical model that included all the antecedent variables within this
paper may deliver attenuated effect estimates of the associations between each factor and excess
disability, compared with the separate models within this paper. Future analyses with larger sample
sizes should aim to combine all these antecedent factors into single models to separate out the
individual effects. There was a higher proportion of missing data in the validation datasets
compared with ESPOIR. Whilst a sensitivity analysis from a previous analysis illustrated

minimal bias from these missing data (8), the validation analyses of the current paper may be

susceptible to some missing data bias.

In conclusion, social support, personal financial situation, education and exercise were
associated with membership of groups characterised by excess disability over 10 years
following the onset of symptoms. These effects were largely independent of baseline PROMs.
This indicates the pivotal importance social and economic factors play in explaining the
inflammation-disability gap evident in the long-term outcomes of people with RA, and these

factors require greater prominence in RA management strategies and guidelines.
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Table 1 — Baseline demographic and clinical characteristics of the ESPOIR cohort, stratified by excess disability group status

Total ESPOIR cohort, Excess disability, No excess disability,
Variable Mean (SD) / N (%) Mean (SD) / N (%) Mean (SD) / N (%) p
N 538 200 338
Demographics
Age, years 48.3 (12.2) 50.4 (10.7) 47.0(12.8) 0.0012%
Women, N(%) 426 (79.2%) 174 (87.0%) 252 (74.6%) <0.001%
Symptom duration, months 3.46 (1.78) 3.63(2.02) 3.36 (1.62) 0.11+%
PROMs
Pain VAS (0-100) 40.7 (27.5) 47.1(27.4) 37.0(26.9) <0.001t
Fatigue VAS (0-100) 51.2 (27.4) 59.3 (27.2) 46.5(26.5) <0.001t
AIMS anxiety (0-10) 5.04 (2.30) 5.61 (2.25) 4.71(2.27) <0.001t
AIMS depression (0-10) 3.84 (2.13) 4.47 (2.24) 3.47(1.97) <0.001t
HAQ (0-3) 1.10(0.67) 1.39 (0.64) 0.93 (0.62) <0.001t
Disease activity
DAS28 4.58 (1.15) 4.73 (1.07) 448(1.19)  0.013%
DAS28 categories, N (%):
Remission (DAS28 <2.6) 25 (4.7%) 4 (2.0%) 21(6.2%)  0.011%
Low (DAS28 22.6 & <3.2) 37 (6.9%) 9 (4.5%) 28 (8.3%)
Moderate (DAS28 >3.2 & <5.1) 308 (57.2%) 120 (60.0%) 188 (55.6%)
High (DAS28 >5.1) 168 (31.2%) 67 (33.5%) 101 (29.9%)
DAS28-2C 4.01(1.31) 4.04 (1.28) 3.99(1.34)  0.698t
Swollen joint count 28 7.3(5.4) 7.4 (5.3) 7.3 (5.5) 0.801t
Tender joint count 28 9.0(7.2) 10.3(7.5) 8.3(7.0) 0.003*
CRP, mg/I 22.2 (34.0) 22.4(32.6) 22.1(349)  0.931t
Patient global VAS (0-100) 62.1(24.5) 69.3 (22.2) 57.9(24.9) <0.001t

t t-test. ¥ chi® test

AIMS = Arthritis Impact Measurement Scales, CRP = C-reactive protein, DAS28 = Disease Activity Score 28, DAS28-2C = two-component Disease Activity Score,
ESPOIR = Etude et Suivi des Polyarthrites Indifférenciées Récentes, HAQ = Health Assessment Questionnaire, N = number, PROMS = patient reported outcome
measures, SD = standard deviation, VAS = visual analogue scale
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Table 2 - Social context, economic factors, education, and lifestyle at baseline, stratified by excess disability group

Baseline Variable Total ESPOIR cohort, Excess disability, No excess disability, OR of excess disability group
Mean (SD) / N (%) Mean (SD) / N (%) Mean (SD) / N (%) membership (95% C1)§
Education
Highest educational attainment, N(%):
Primary 71 (13.2%) 30 (15.0%) 41 (12.1%) Ref.
Qualifications at 16 years 190 (35.3%) 89 (44.5%) 101 (29.9%) 1.44 (0.81, 2.57)
Qualifications at 18 years 123 (22.9%) 45 (22.5%) 78 (23.1%) 0.90 (0.48, 1.70)
Undergraduate 83 (15.4%) 17 (8.5%) 66 (19.5%) 0.44 (0.20, 0.92)
Postgraduate 71 (13.2%) 19 (9.5%) 52 (15.4%) 0.60 (0.28, 1.24)
Lifestyle
Current smoker, N(%) 265 (49.3%) 100 (50.0%) 165 (48.8%) 1.35(0.93, 1.96)
[Ref. not smoking]
Alcohol consumption, N(%) 102 (19.0%) 32 (16.0%) 70 (20.7%) 0.77 (0.47, 1.24)
[Ref. no consumption]
Sport in previous 6 months, N(%) 213 (39.6%) 55 (27.5%) 158 (46.7%) 0.44 (0.30, 0.64)
[Ref. no sport]
BMI 25.6 (4.8) 26.1(5.1) 25.3 (4.6) 1.03(0.99, 1.07) t
Social support
Accommodation support available, N(%) 434 (80.7%) 147 (73.5%) 287 (84.9%) 0.52(0.33, 0.81)
[Ref. no support]
Financial support available, N(%) 385 (71.6%) 127 (63.5%) 258 (76.3%) 0.56 (0.38, 0.82)
[Ref. no support]
Contact with family, N(%) 455 (84.6%) 158 (79.0%) 297 (87.9%) 0.55 (0.34, 0.90)
[Ref. no contact]
Married / co-habiting, N(%) 396 (73.6%) 151 (75.5%) 245 (72.5%) 1.24 (0.82, 1.89)

[Ref. single, divorced or widowed]
Personal economic situation
Family income:

<€610 22 (4.1%) 11 (5.5%) 11 (3.3%) 2.29(0.89, 5.91)
€610-€1220 94 (17.5%) 41 (20.5%) 53 (15.7%) 1.51(0.87, 2.60)
€1220-€1830 119 (22.1%) 50 (25.0%) 69 (20.4%) 1.57 (0.94, 2.64)
€1830-€2440 108 (20.1%) 32 (16.0%) 76 (22.5%) 0.88(0.51, 1.52)
€2440-€2745 48 (8.9%) 17 (8.5%) 31 (9.2%) 1.19 (0.58, 2.38)
>€2745 147 (27.3%) 49 (24.5%) 98 (29.0%) Ref.
Personal income:
<€610 110 (20.4%) 52 (26.0%) 58 (17.2%) 4.10(1.51, 13.18)
€610-€1220 185 (34.4%) 72 (36.0%) 113 (33.4%) 3.12 (1.20, 9.76)
€1220-€1830 138 (25.7%) 48 (24.0%) 90 (26.6%) 2.77 (1.05, 8.73)
€1830-€2440 65 (12.1%) 21 (10.5%) 44 (13.0%) 2.41(0.84, 8.04)
€2440-€2745 10 (1.9%) 2 (1.0%) 8 (2.4%) 1.28 (0.16, 7.55)
>€2745 30 (5.6%) 5 (2.5%) 25 (7.4%) Ref.
Home-owner, N(%) 329 (61.2%) 120 (60.0%) 209 (61.8%) 0.77 (0.52, 1.13)
[Ref. not home owner]
Show / cinema visit, N(%) 322 (59.9%) 101 (50.5%) 221 (65.4%) 0.53(0.37,0.77)
[Ref. no show / cinema visits]
Holiday, N(%) 293 (54.5%) 90 (45.0%) 203 (60.1%) 0.50(0.35, 0.72)
[Ref. no holidays]
Job status:
Working (full-time / part-time), N(%) 319 (59.3%) 107 (53.5%) 212 (62.7%) Ref.
Not working (at home, unemployed,
student, disabled, long-term illness), N(%) 118 (21.9%) 54 (27.0%) 64 (18.9%) 1.49 (0.95, 2.33)
Retired, N(%) 101 (18.8%) 39 (19.5%) 62 (18.3%) 0.64 (0.36, 1.14)
Job level
Low, N(%) 134 (24.9%) 57 (28.5%) 77 (22.8%) 1.40 (0.91, 2.16)
Medium, N(%) 348 (64.7%) 134 (67.0%) 214 (63.3%) Ref.
High, N(%) 56 (10.4%) 9 (4.5%) 47 (13.9%) 0.33 (0.15, 0.69)
Rural / urban dwelling
Participant’s town: <5,000 inhabitants 188 (34.9%) 76 (38.0%) 112 (33.1%) Ref.
5,000 - 20,000 95 (17.7%) 39 (19.5%) 56 (16.6%) 1.08 (0.64, 1.81)
20,000 — 50,000 109 (20.3%) 35 (17.5%) 74 (21.9%) 0.69 (0.41, 1.14)
>50,000 146 (27.1%) 50 (25.0%) 96 (28.4%) 0.79 (0.50, 1.25)
Life events
Traumatic event in previous 6 months, 59 (11.0%) 29 (14.5%) 30 (8.8%) 1.51(0.86, 2.65)
N(%) [Ref. no event]
Death of someone close in previous 6 64 (11.9%) 30 (15.0%) 34 (10.1%) 1.47 (0.86, 2.51)
months, N(%) [Ref. no event]

§ odds ratios from logistic regression — each factor tested in separate models (rather than a single multivariable model), each model was adjusted for age and gender
* analysed as a continuous scale
BMI = body mass index, ESPOIR = Etude et Suivi des Polyarthrites Indifférenciées Récentes, N = Number, OR = odds ratio, Ref. = reference category, SD = standard deviation,
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Table 3 — Results from Structural Equation Models testing the relationships between latent variables, exercise and education with

excess disability

Mediation SEM

Social Support
Standardised
(95% Cl)

Financial Status
Standardised B
(95% Cl)

Exercise
Standardised 8
(95% Cl)

Education
Standardised B
(95% Cl)

Total Effect on high HAQ
membership

Direct effect

Proportion of total effect
unexplained by PROMs

Indirect effect through pain
Proportion mediated through pain
Indirect effect through fatigue
Proportion mediated through
fatigue

Indirect effect through depression
Proportion mediated through
depression

Indirect effect through anxiety
Proportion mediated through
anxiety

0.168 (0.076, 0.260)

0.132 (0.041, 0.223)
79% (41, 98)

0.003 (-0.006, 0.012)
2% (-6, 10)
0.014 (-0.001, 0.028)
8% (0, 25)

0.017 (-0.001, 0.034)
10% (0, 32)

0.002 (-0.006, 0.011)
1% (-5, 10)

0.237 (0.138, 0.335)

0.141 (0.025, 0.257)
59% (18, 82)

0.017 (-0.010, 0.044)
7% (-4, 23)
0.032 (0.006, 0.057)
13% (3, 30)

0.041 (0.003, 0.078)
17% (0, 43)

0.006 (-0.018, 0.031)
3% (-9, 16)

0.173 (0.093, 0.254)

0.124 (0.043, 0.205)
71% (42, 87)

0.006 (-0.003, 0.016)
3% (-1, 12)
0.020 (0.002, 0.038)
12% (2, 29)

0.020 (0.002, 0.039)
12% (2, 28)

0.003 (-0.012, 0.019)
2% (-7, 14)

0.149 (0.064, 0.233)

0.082 (-0.004, 0.168)
55% (2, 77)

0.015 (-0.004, 0.035)
10% (-2, 33)
0.022 (0.004, 0.041)
15% (4, 39)

0.025 (0.004, 0.047)
17% (3, 45)

0.003 (-0.008, 0.015)
2% (-5, 15)

Analyses also adjusted for age and gender
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Figure 1 — SEM diagrams of direct and mediating paths between baseline latent variables (a) less social support, (b) worse financial situation as well as (c) lifestyle

All models also adjusted for age and gender

Ovals represent latent constructs, rectangles observed variables. The total effects referred to in the rest of the paper combine both the direct effect from the latent constructs to the outcome (excess
disability), and the indirect effects through the PROMs. For example, the total effect of social support on excess disability (panel a) was 0.17, calculated as the direct effect (0.13) plus the indirect

effects through the PROMs ([0.04 x 0.09] + [0.11 x 0.12] + [0.08 x 0.03] + [0.12 x 0.14]). Proportion mediated by the PROMs is the indirect effect divided by the total effect.
BMI = body mass index, SEM = structural equation model, * indicates statistical significance
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Figure 2 — Bar chart illustrating the total effect of each antecedent factor on excess disability, and how these total

effects are decomposed into direct and indirect effects

Percentage labels on the top of the bars represent the proportion of each direct and indirect effect on the total effect — e.g. the total effect of social
support is made up of 79% “direct effect”, 2% of the effect is mediated through pain, 8% through fatigue, 10% through depression and 1% through
anxiety
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