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Abstract

Objectives. To describe the illness perceptions of patients with RA over the first year of MTX treatment, and the
association between illness perceptions and outcomes.

Methods. Data came from the Rheumatoid Arthritis Medication Study (RAMS), a UK multicentre cohort study of
RA patients starting MTX for the first time. Patients were assessed at baseline, and at 6 and 12 months. Patients
completed the Brief lliness Perception Questionnaire (B-IPQ) at each assessment, as well as other patient-reported
outcomes (PROs). The inflammation score (2-component DAS28) was calculated. Subgroups of patients with similar
trajectories across the eight (B-IPQ) items were identified using a latent class growth model. Predictors of group
membership were identified using multinomial logistic regression. Associations between subgroups and PROs over
follow-up were assessed using linear mixed models.

Results. Three subgroups were identified in the analysis population (N=1087): Positive illness perceptions
(N=322), Negative illness perceptions (N=534) and Improvers (N=231) who switched from negative to positive ill-
ness perceptions over follow-up. Baseline disability was associated with group membership [Positive vs Negative:
relative risk ratio (RRR) 0.37, 95% CI: 0.25, 0.54; Improvers vs Negative: RRR 0.60, 95% CI: 0.43, 0.83], as were
other PROs (pain, fatigue, anxiety, depression). The Negative group had worse disability, pain and fatigue over
follow-up compared with the other groups, controlling for inflammation.

Conclusion. Negative illness perceptions are associated with poor PROs over time. The Improvers subgroup illus-
trated that illness perceptions can change in RA. lliness perceptions represent a potential therapeutic target that
should be assessed using randomized ftrials.
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Rheumatology key messages

o Previously, research has only considered iliness perceptions in rheumatoid arthritis (RA) at single time-points.

« This study demonstrated that illness perceptions changed longitudinally and were associated with outcomes
in RA patients.

o Therefore, iliness perceptions represent a potential therapeutic target in RA.
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Introduction

A biopsychosocial approach to disease recognizes that
people’s experiences of long-term illness are mediated
by biological, psychological and social factors [1]. RA is
a chronic condition characterized by inflammation of
joints, chronic disability and pain [2]. Outcomes in RA
are related to biological factors, such as inflammation
and serological markers [3-5], but also to psychosocial
factors, such as higher helplessness and perceived
stress [6, 7].

One set of psychological factors that are important in
predicting outcomes in RA are patients’ illness
perceptions. Leventhal et al’s Common-Sense Model of
Self-Regulation states that people’s beliefs about their
disease (i.e. illness perceptions) do not necessarily
match their biological condition and yet are associated
with outcomes [8]. A study of 134 Norwegian patients
undergoing one or more weeks of rheumatology rehabili-
tation illustrated that poor illness perceptions were asso-
ciated with worse pain, function and mental health
12months later [9]. An Austrian cross-sectional study of
120 RA patients reported associations between stronger
beliefs in the negative consequences of RA and physical
health-related quality of life [10]. Another cross-sectional
study of 230 patients with RA from the UK showed that
illness perceptions were associated with increased psy-
chological distress, independent of disease activity [11].
A study of 189 patients with established RA (mean dis-
ease duration = 12.6years) from six UK hospitals used
latent profile analysis to identify two subgroups of
patients based on their iliness perceptions. Those in the
negative illness perception group had worse function,
pain and distress than the positive illness group at
6 months, after adjustment for differences in clinical and
demographic variables at baseline [12].

These studies assessed illness perceptions at a single
time-point; however, illness perceptions have been
shown to change over time in other musculoskeletal dis-
eases. For instance, Bijsterbosch et al. showed that
people with OA reported feeling that their OA was more
chronic and less controllable at 6 years compared with
baseline, but that they experienced fewer negative emo-
tions because of their OA [13]. Indeed, Leventhal et al’s
original model does not consider illness perceptions to
be fixed for individuals. An individual’s perceptions
evolve over time, based on the evolving symptoms of
their disease and their attempts to cope with these
symptoms [14]. A person’s perceptions can change con-
siderably, particularly early in the disease course, while
their mental schema of the illness (i.e. illness representa-
tion) is being formed [8]. Given that there are more ef-
fective treatments available for RA than OA, but also
that RA symptoms typically fluctuate more over time
than OA, one may expect different changes in illness
perception over time in patients with RA compared with
OA. However, at present there are few data on how ill-
ness perceptions change over time in patients with RA.
Our hypothesis is that there are distinct subgroups of
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patients characterized by changes in their illness per-
ceptions over 12 months, and that these illness percep-
tions are associated with outcomes. The aims of the
current study were (i) to characterize how the illness
perceptions of people with RA changed over 12 months
following the initiation of MTX, (i) to assess whether
there are distinct groups of patients with similar trends
in illness perceptions over time, (iii) to assess baseline
factors predicting membership of these groups and (iv)
to describe the outcomes for these groups over
12 months.

Methods

Patients with RA who were about to start MTX treatment
for the first time were recruited to the Rheumatoid
Arthritis Medication Study (RAMS), a prospective cohort
study based in the UK [15]. Patients were recruited from
38 centres across the UK from 2008. Patients were
included in the analysis if they had illness perception
data on at least one item at baseline (pre-treatment) and
at either 6 or 12 months. Patients were excluded if they
had >24 months of symptom duration at baseline (see
Supplementary Fig. S1, available at Rheumatology on-
line, for flow-diagram of exclusions). RAMS ethical ap-
proval was obtained from the National Research Ethics
Service Central Manchester Research Ethics Committee
(ref: 08/H1008/25), and all patients gave their written
informed consent.

Assessments

Demographics were collected at baseline, and patients
completed questionnaires at baseline and at 6 and
12months. Each patient’s socio-economic status was
defined based on where they lived, using the Index of
Multiple Deprivation 2010 (IMD) [16], coded as quintiles,
with the lowest quintile being the most deprived.
Patients completed the British version of the HAQ -
Disability Index (HAQ-DI), a self-reported measure of
functional disability [17]. Patients also completed pain
and fatigue visual analogue scales (VASs) and the
Hospital Anxiety and Depression Scale (HADS), calculat-
ing separate scores for the anxiety and depression sub-
scales [18]. Blood samples were taken at each
assessment and stored in —80°C freezers for analysis
including: CRP (mg/l) level at each assessment and RF
positivity (latex test) at baseline. The 2-component
Disease Activity Score (DAS28-2C) was calculated at
each assessment. This is a combination of swollen joint
count and CRP, representing inflammation level rather
than global disease activity [19]. The 4-component
DAS28 (swollen and tender joint counts, CRP and pa-
tient global assessment) was also calculated [20, 21].

lliness perceptions

liness perceptions were measured using the Brief
liness Perception Questionnaire (B-IPQ) [22], modified
for patients with RA. This eight-item questionnaire was
developed with the aim of being a very short yet valid
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measure of illness perceptions [23], ideal when large
numbers of questionnaires are being delivered simultan-
eously. The items were developed by forming one ques-
tion that best summarized each of the subscales on the
liness Perception Questionnaire — Revised. Five items
represent cognitive illness representations (items 1-5),
two represent emotional representations (items 6 and 8)
and one represents illness comprehensibility (item 7).
For B-IPQ items 1, 2, 5, 6 and 8, lower scores indicate
more positive illness perceptions. For B-IPQ items 3, 4
and 7, higher scores indicate more positive illness per-
ceptions. Therefore, throughout the paper, the term
‘improves’ indicates scores moving towards more posi-
tive illness perceptions, dependent on the anchoring of
the item. For figures, items 3, 4 and 7 are reverse
coded, so that for all items lower scores indicate more
positive illness perceptions.

Statistical analysis

The baseline characteristics of the patients and baseline
and 12-month illness perception scores were summar-
ized using descriptive statistics. A multivariate latent
class growth model (including fixed and random effects)
was used to identify groups of patients with similar ill-
ness perception trajectories over 12months. The aim of
the analysis was to categorize patients into distinct
groups based on multiple continuous measures,
assessed at multiple time-points [24]. Models with two
to five latent classes with linear, quadratic and spline
functions to model time were constructed, and the
Bayesian Information Criterion was used to identify the
best-fitting model. Models that identified trajectory
groups containing <5% of the cohort were excluded.
Individual items of the B-IPQ were compared between
the trajectory groups wusing linear mixed models.
Baseline independent predictors of group membership
were assessed using multinomial logistic regression.
Candidate predictors were age, gender, symptom dur-
ation, smoking status, DAS28-2C, HAQ, pain VAS, fa-
tigue VAS, HADS depression, HADS anxiety, RF status
and IMD. Given the relatively small numbers in the high-
est and lowest quintiles of IMD, IMD quintile was
included in the logistic regression model as a continu-
ous variable. The associations between trajectory
group and HAQ, pain VAS and fatigue VAS over
12months were assessed using linear mixed effects
models, controlling for baseline age, gender and time-
varying inflammation (DAS28-2C). Missing data were
imputed using iterative chained equations. Statistical
analyses were conducted using R, version 3.6.0 (pack-
ages: foreign, grid, gridExtra [25], lcmm [24], Ime4 [26],
mice [27], miceadds [28], nnet [29], tidyverse [30], and
splines).

Results

In total, 1087 patients were included in the analysis. The
median age of the cohort was 61years [interquartile
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range (IQR): 52, 70] at baseline, and 708 (65.1%)
patients were women. Patients had moderate disease
activity and disability at baseline [median (IQR):
DAS28=4.1 (3.2, 5.1); HAQ = 1.0 (0.5, 1.5), Table 1].
The iliness perceptions of the patients at baseline illus-
trated that patients perceived that their arthritis affected
them moderately [mean (s.p.): B-IPQ1=5.6 (2.5),
B-IPQ5=6.2 (2.4), B-IPQ8=5.4 (2.9)], that they had
moderate control over their arthritis [mean (s.p.):
B-IPQ3 =4.2 (2.7)], that they thought their arthritis would
last for a long time [mean (s.n.): B-IPQ2=28.2 (2.5)], but
that treatment would be helpful [mean (s.n.):
B-IPQ4 =7.8 (1.9)] (Table 2). Furthermore, patients were
highly concerned about their arthritis [mean (s.n.):
B-IPQ6=7.9 (2.3)], but they understood their arthritis
well [mean (s.n.): B-IPQ7 =6.9 (2.4)].

B-IPQ change over 12 months

In general, the illness perceptions of patients improved
over 12months (Fig. 1; Table 2). Patients rated their ill-
ness as affecting them less and they felt they had more
control over their illness, were less concerned about
their illness and understood their illness better. The only
two B-IPQ items that did not change were B-IPQ2 and
B-IPQ4, indicating that patients’ perceptions of the
chronicity of their illness and the effectiveness of their
treatments did not change over 12 months.

Latent trajectories of B-IPQ scores over 12 months

The latent class analysis identified three latent classes
of B-IPQ scores over follow-up (Fig. 2; Table 2). B-IPQ
items 1, 5, 6 and 8 showed the most heterogeneity, indi-
cating that the classes were separated mainly by per-
ceptions of the severity of their illness and the impact
on patients physically and emotionally. The Negative B-
IPQ trajectory group [N=534 (49.1%)] had high scores
on all B-IPQ items at baseline, with the majority of these
items improving by approximately one unit by
12 months, the only exceptions being B-IPQ2 (longevity)
and B-IPQ4 (treatment efficacy), which did not change
in this group over follow-up. The Positive B-IPQ trajec-
tory group [N=322 (29.6%)] had significantly lower
scores on all B-IPQ items than the Negative group,
other than B-IPQ7 (illness comprehensibility), which did
not differ between the trajectories. The final group com-
prised patients whose B-IPQ scores improved over
follow-up [N=231 (21.3%)]. For the majority of B-IPQ
items, the Improvers group’s baseline B-IPQ scores
were similar to those of the Negative trajectory group.
However, by 6months the Improvers group’s scores
were similar to the Positive trajectory group’s, and this
was maintained to 12 months. The only items where this
was not seen were B-IPQ4 (treatment efficacy) and B-
IPQ7 (illness comprehensibility), where the Improvers
group had slightly better scores over follow-up than the
other two groups (Table 2).
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TaeLe 1 Baseline characteristics

Total cohort (N = 1087)
Median (IQR)

Baseline characteristic [% missing]

Negative (N = 534)

Median (IQR)

[% missing]

Positive (N = 322)
Median (IQR)

[% missing]

Improvers (N = 231)
Median (IQR)

[% missing]

Age, years 61 (52, 70) [0] 60 (51, 69) [0] 63 (52, 70) [0] 62 (52, 69.5) [0]
Women, N (%) 708 (65.1) [0] 364 (68.2) [0] 195 (60.6) [0] 149 (64.5) [0]
Symptom duration, months 6.2 (3.7,10.7) [0] 6.6 (4.0, 11.2) [0] 5.9 (3.6,9.4) [0] 6.1 (3.5,11.0)[0]
Smoking status, N (%)

Never 441 (40.6) 211 (39.5) 130 (40.4) 100 (43.3)
Ex-smoker 457 (42.0) 218 (40.8) 140 (43.5) 99 (42.9)
Current 181 (16.7) 101 (18.9) 51 (15.8) 29 (12.6)
Missing 8(0.7) 4(0.7) 1(0.9 3(1.3)
IMD quintiles

1 (most deprived) 97 (8.9) 57 (10.7) 22 (6.8) 18(7.8)
2 187 (17.2) 103 (19.3) 42 (13.0) 42 (18.2)
3 165 (15.2) 77 (14.4) 49 (15.2) 39(16.9)
4 262 (24.1) 114 (21.3) 100 (31.1) 48 (20.8)
5 (least deprived) 249 (22.9) 111 (20.8) 72 (22.4) 66 (28.6)
Missing 127 (11.7) 72 (13.5) 37 (11.5) 18 (7.8)
DAS28 1(3.2,5.1)[3.9] 4.5(3.6,5.5)[3.2] 3(2.7,4.3) [5.3] 4.2 (3.4,5.0)[3.5]
DAS28-2C 3(2.2,4.5)[3.4] 3.5(2.5,4.6)[2.6] 9(1.7,3.8) [5.0] 3.5(2.5,4.6)[3.0]
HAQ 1 O (0.5,1.5)[0.5] 1.4 (0.9, 1.9) [0.6] O 4(0.1,0.9)[0.3] 1.0 (0.5, 1.5) [0.4]
VAS pain (0-100) 47 (24, 70) [2.5] 63 (43, 76) [3.2] 24 (12 38) [1.6] 50 (25, 71) [2.2]
VAS fatigue (0-100) 50 (22, 72) [2.3] 65 (45, 78) [2.8] 22 (6, 43) [2.2] 49 (20, 70) [1.3]
HADS depression 5(2,8)[0.7] 7 (4,10)[0.7] 2(1,5)[0.9] 4(2,7)[0.4]
HADS anxiety 6(3,9)[0.9] 7(4,10)[0.9] 4(1,6)[1.2] 5(2, 8)[0.4]
RF status, N (%)

Positive 586 (53.9) 279 (52.2) 178 (55.3) 129 (55.8)
Negative 302 (27.8) 156 (29.2) 80 (24.8) 66 (28.6)
Missing 199 (18.3) 99 (18.5) 64 (19.9) 36 (15.6)
Taking oral steroids, N (%) 260 (23.9) [0.3] 140 (26.2) [0.2] 71 (22.0)[0.3] 49 (21.2) [0.4]

DAS28: DAS 28; DAS28-2C: 2-component DAS; HADS: Hospital Anxiety and Depression Scale; IMD: Index of Multiple
Deprivation 2010; IQR: interquartile range; N: number; VAS: visual analogue scale.

Predictors of trajectory group membership

The results of the component of the multinomial logistic
regression comparing the Positive vs Negative trajectory
groups showed that lower baseline disability was
strongly associated with being in the Positive group
compared with the Negative group [relative risk ratio
(RRR) 0.37 per unit increase in HAQ, 95% CI: 0.25,
0.54]. Lower pain, lower fatigue, lower depression and
lower anxiety were also all independently associated
with being in the Positive trajectory group compared
with the Negative group (Table 3). However, baseline in-
flammation level (DAS28-2C) did not predict Positive vs
Negative trajectory group membership (RRR 0.99 per
unit increase in DAS28-2C, 95% CI: 0.86, 1.13).

The key factors that predicted patients being in the
Improvers group over the Negative trajectory group were
lower disability (RRR 0.60 per unit increase in HAQ, 95%
Cl: 0.43, 0.83), fatigue (RRR 0.73 per standard deviation
increase in fatigue VAS, 95% CI: 0.58, 0.91) and anxiety
(RRR 0.94 per unit increase in HADS anxiety, 95% ClI:
0.89, 0.99). Higher inflammation level was associated with
higher odds of being in the Improvers group over the
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Negative group (RRR 1.13 per unit increase in DAS28-2C,
95% CI: 1.00, 1.27) (Table 3).

Outcomes over 1year

Disability, pain and fatigue scores were all lower in the
Positive and Improvers trajectory groups compared with
the Negative perceptions group, after controlling for age
and gender [mean difference (95% Cl), Positive vs
Negative perceptions group: HAQ = -0.75 (-0.82,
—0.67), pain VAS = —24.9 (-27.3, —22.6), fatigue VAS
= —27.1 (—29.9, —24.4); Improvers vs Negative percep-
tions group: HAQ = —0.59 (—0.67, —0.50), pain VAS =

—19.0 (-21.6, —16.4), fatigue VAS = —-22.5 (—25.5,
—-19.4)].
Patients in the Positive and Improvers trajectory

groups had lower DAS28-2C over follow-up, controlling
for age and gender [mean difference (95% CI), Positive
vs Negative: —0.68 (—0.84, —0.52); Improvers vs
Negative: —0.42 (—0.60, —0.25)] (see Supplementary
Table S1, available at Rheumatology online, for compari-
son of DAS28 and remission rates between groups).
When controlling for time-varying inflammation score,
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Fic. 1 B-IPQ scores over 12 months (B-IPQ3, 4 and 7 reverse-coded)
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B-IPQ: Brief lliness Perception Questionnaire

patients in the Positive and Improvers trajectory groups
still had lower disability, pain and fatigue scores com-
pared with the Negative perceptions group [mean differ-
ence (95% CI), Positive vs Negative perceptions group:
HAQ = —0.67 (—0.74, —0.60), pain VAS = —21.0 (—23.3,
—18.7), fatigue VAS = —-25.0 (—27.8, —22.2); Improvers
vs Negative perceptions group: HAQ = —0.54 (-0.62,
—0.46), pain VAS = —16.6 (—19.1, —14.1), fatigue VAS
= -21.1(-24.2, —18.1)].
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Follow-up (months)

Discussion

This study illustrates how illness perceptions change in
a large cohort of patients with RA over the first year of
treatment with MTX. This was a cohort of patients
with recent onset of symptoms. At baseline, their
understanding of the long-term implications of their
diagnosis would have been more limited than that of
those with long-standing disease, thereby increasing
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Fic. 2 B-IPQ scores over 12 months, stratified by trajectory group

10.0 10.01

10.09

p—

o ) e >—‘-‘-_ N

i \ e =
o a [e]
o 504 a 50 o 501
| m i

251 25 25

0.0 0.01 0.0

0 6 12 0 6 12 0 6 12
Follow-up (months) Follow-up (months) Follow-up (months)
10.04 10.09 10.01

=T w w
] o o
o 50 a 501 o 50
; y | ~— B
0.0 0.0 0.01
0 6 12 0 6 12 0 6 12
Follow-up (months) Follow-up (months) Follow-up (months)
10.0 10.01
7.51 751
~ @© %
o (3,
a 50 a 501
th fis]

ra
mn

0.04 0.01

0 6 12 0

] 12

Follow-up (months) Follow-up (months)

Latent Class == Improvers === Negative === Positive

B-IPQ: Brief lliness Perception Questionnaire; higher scores indicate negative illness perceptions—B-IPQ3, 4 and 7

reverse-coded

their uncertainty about the long-term impact. After base-
line, the majority of illness perceptions improved to a
small degree in the whole sample. However, patients’
beliefs about the chronicity of RA and the efficacy of
treatment did not change substantially over 12 months.
Latent class analysis identified three groups of patients
with distinct trajectories of illness perceptions over
12months. One group had consistently negative illness
perceptions, a second group had consistently positive ill-
ness perceptions and the third group switched from

https://academic.oup.com/rheumatology

negative to positive illness perceptions in the first
6months following initiation of treatment. Disability at
baseline was strongly associated with trajectory group,
as were pain, fatigue, anxiety and depression. Comparing
the outcomes of the three groups showed that the
Positive and Improvers groups had lower disability, pain
and fatigue over 12months compared with the Negative
perception group, independent of inflammation level.

The majority of the illness perceptions for the whole
cohort improved by approximately one unit over the
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TasLe 3 Results from multivariable multinomial logistic regression model predicting trajectory group membership from

baseline variables

Positive vs negative trajectory group

Improvers vs negative trajectory group

Baseline variable

Age (years)

Men vs women

Disease duration (months)
Smoking

RRR (95% Cl)

1.01 (0.99, 1.03)
0.72 (0.48, 1.06)
1.00 (0.97, 1.03)

Ex vs Never smoker 0.96 (0.64, 1.43)
Current vs Never smoker 1.06 (0.61, 1.81)
IMD, per quintile increase 1.01(0.88,1.17)
DAS28-2C 0.99 (0.86, 1.13)
HAQ 0.37 (0.25, 0.54)
Pain VAS

Natural scale 0.98 (0.97, 0.99)
Standardized scale 0.52(0.40, 0.67)
Fatigue VAS

Natural scale 0.98 (0.97, 0.99)
Standardized scale 0.60(0.47,0.77)
HADS Anxiety 0.91 (0.85, 0.97)
HADS Depression 0.91 (0.84, 0.98)
RF positive vs negative 1.38(0.88, 2.17)

RRR (95% Cl)

1.00 (0.99, 1.01)
0.91 (0.63, 1.31)
1.00 (0.97, 1.03)

0.95 (0.66, 1.38)
0.71 (0.42, 1.20)
1.03 (0.90, 1.17)
1.13(1.00, 1.27)
0.60 (0.43, 0.83)

1.00 (0.99, 1.01)
0.97 (0.77, 1.23)

0.99 (0.98, 1.00)
0.73 (0.58, 0.91)
0.94 (0.89, 0.99)
0.97 (0.91, 1.04)
1.13(0.75, 1.71)

B-IPQ: Brief lliness Perception Questionnaire; DAS28-2C: 2-Component Disease Activity Score; HADS: Hospital Anxiety
and Depression Scale; IMD: Index of Multiple Deprivation 2010; RRR: relative risk ratio; VAS: Visual Analogue Scale.

course of 12months. This is at odds with an analysis of
75 women with RA, which reported that patients’ illness
perceptions did not change over 1 and 2years of follow-
up [31]. However, that study analysed prevalent cases
of RA with a mean of 11 years since diagnosis at base-
line. Potentially, illness perceptions have stabilized this
long after symptom onset, as would be expected
according to the underlying theory [8]. Furthermore,
these patients developed RA in the 1990s, before treat-
to-target strategies were widely implemented, and
expectations of short-term and long-term outcomes
may have been different compared with patients
recruited to RAMS over the last 10years.

Latent profile analysis has been applied to the base-
line iliness perceptions of a cohort of patients with RA in
the past [12]. Norton et al. identified two groups of
patients—one characterized by negative illness percep-
tions and one by positive illness perceptions. Assessing
only the baseline data of the RAMS patients would sug-
gest a similar class structure. However, the incorpor-
ation of longitudinal data in the current study revealed a
third illness perception group, accounting for about one
in five patients, that switches from negative to positive
illness perceptions over the first 6 months. As illness
perceptions can potentially change in the first few
months after starting treatment, this potentially highlights
the importance of how information is framed by clini-
cians when providing information at the time of diagno-
sis and in the early phases of the disease.

Interestingly, inflammation was not independently
associated with being in the Positive trajectory group
over the Negative group. Instead, patient-reported
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outcomes were more important in predicting group
membership. Patients with higher disability, pain, fa-
tigue, anxiety or depression were more likely to have
negative illness perceptions compared with the Positive
and Improvers groups. In a previous study, the inflam-
mation components of the DAS28 have been shown to
be weakly associated with illness perceptions and not
associated with the psychological outcomes of patients
with RA [32], and long-term observational research has
illustrated a disconnect between secular changes in in-
flammation levels and disability as well as in other
patient-reported outcomes [33-35]. This indicates the
need to focus on other aspects of disease symptomol-
ogy alongside inflammation in order to achieve optimal
outcomes for people with RA. Higher inflammation was
weakly associated with increased odds of being in the
Improvers group over the Negative group. Potentially,
patients with higher inflammation scores and negative
perceptions at baseline noted a larger change in their in-
flammation level over time, as their inflammation scores
had more room for change, prompting a change in the
perception of their condition.

When the patient-reported outcomes of the three ill-
ness perception groups were compared over 1year,
patients in the Negative illness perception group had
consistently worse outcomes, independent of longitudin-
al inflammation. Patients in the Positive and Improvers
groups had lower disability, pain and fatigue over 1year
compared with the Negative illness perception group,
holding longitudinal inflammation level constant. The 2-
component DAS28 was chosen as the variable to adjust
for, because we aimed to adjust for inflammation level,

https://academic.oup.com/rheumatology



rather than global disease activity (i.e. the DAS28, which
includes both inflammation measures and subjective
components). Adjusting for the 4-component DAS28
may have ‘adjusted away’ some of the association be-
tween illness perceptions and patient-reported out-
comes, as some of the components of the DAS28 will
be measuring similar aspects of disease to the patient-
reported outcomes (e.g. tender joint count and VAS
pain).

Norton et al. reported that patients with positive ill-
ness perceptions had better outcomes over 6 months
than patients with negative illness perceptions [12], and
Van der Elst et al. reported that baseline illness percep-
tions predicted poor patient-reported outcomes, despite
good control of disease (DAS28-CRP<2.6) [36].
Furthermore, Van der Elst et al. also showed that
changes in disease activity were associated with
changes in illness perceptions over 1year in early RA
[87]. However, it is unclear whether illness perceptions
shape current and future outcomes, or are a reflection
of the severity of patients’ outcomes. An analysis using
structural equation modelling illustrated that past and
present illness perceptions form a chain that mediates
the relationship between past and current functioning in
patients with RA [38]. The reciprocal nature of the rela-
tionship between illness perceptions and patient-
reported outcomes has also been demonstrated in other
rheumatic diseases (SLE and SSc) [39]. This is in line
with Leventhal et al.’s idea of a cyclical, dynamic rela-
tionship between illness perceptions and other out-
comes, whereby the initial shock of a chronic condition
alongside other factors (e.g. self-assessed health status,
role identities, culture) moulds the patient’s illness per-
ceptions. These illness perceptions influence the
patient’s ability to adapt to their condition, and subse-
quently the success of these adaptions influences the
patient’s later illness perceptions [40], suggesting that
interventions should be implemented early in the disease
course, before this cyclical relationship can spiral out of
control or negative perceptions become embedded and
fixed. This is illustrated in our data, whereby the
Improvers group showed improvements in their iliness
perceptions in the first 6 months of follow-up after treat-
ment initiation.

Trials in other conditions have illustrated that interven-
tions aiming to promote positive illness perceptions and
beliefs can lead to improvements in symptoms, self-
management and quality of life [41-44], and studies in
RA have shown that beliefs and illness perceptions are
linked to adherence [45, 46]. Given the intimate link be-
tween illness perceptions and outcomes in RA, demon-
strated by this and other studies, interventions to
improve the iliness perceptions of patients with negative
illness perceptions at treatment onset may have the po-
tential to improve long-term outcomes through
increased ability to adapt, better adherence to treatment
and improvements in self-management, although
randomized controlled trials are required to assess the
efficacy of any such interventions.

https://academic.oup.com/rheumatology
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The current study has a number of strengths. To our
knowledge, this is the largest prospective observational
study to consider illness perceptions in RA, including
over 1000 patients, resulting in precise estimates of the
associations between illness perception groups and out-
comes. The longitudinal nature of the study means that
the evolution of patients’ illness perceptions can be
described and analysed. Limitations of the study include
the relatively limited data available on other important
factors in Leventhal et al.’s self-regulation theory [40],
meaning that important precipitants of illness percep-
tions (e.g. patients’ role identities) cannot be included in
the analyses. Furthermore, education data were only
available for a proportion of patients and therefore were
not included in the analyses.

In conclusion, we have demonstrated that patients’ ill-
ness perceptions generally improve to a small degree in
the first year following the initiation of MTX therapy. We
have described three distinct illness perception trajec-
tory groups: Positive, Negative and Improvers. The likeli-
hood of being in the Negative illness perception group
was strongly associated with worse patient-reported
outcomes, and patients in the Positive and Improvers
group had improved outcomes over 1year compared
with the Negative group. The observation that the beliefs
held by the Improvers group became more positive over
time illustrates the potential importance of identifying
early opportunities to intervene with appropriate inter-
ventions to improve iliness perceptions, which should be
assessed using randomized controlled trials.
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