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ABSTRACT

Over 60% of rheumatoid arthritis (RA) patients
achieve a good response after 12 months of
treatment when following the European league
against rheumatism (EULAR) guidelines for
treatment. However, almost half of patients still
suffer from moderate to severe disease activity
despite this. In addition, mental health prob-
lems may remain despite reduced measures of
inflammation systemically and within joints.
Depression is two times more common in RA
patients than in the general population, and
intriguingly a bi-directional relationship with
RA has been shown in cross-sectional studies.
Chronic inflammation impairs the physiologi-
cal responses to stress including effective coping
behaviours, resulting in depression, which leads
to a worse long-term outcome in RA. In RA
patients, the pain score is not always solely
related to inflammatory arthritis and immuno-
logical disease activity by Bąk et al. (Patient
Prefer Adherence 13:223–231, [1]). Non-in-
flammatory pain secondary to anxiety, depres-
sion, sleep disturbance and the psychosocial

situation needs to be considered whilst
fibromyalgia, mechanical pain and neuropathic
pain can also contribute to overall pain scores
by Chancay et al. (Women’s Midlife Health 5:3,
[2]). Hence, the UK National Institute for Health
and Care Excellence (NICE) guideline for the
management of RA included psychological
interventions for fatigue, low mood and social
well-being (NICE NG100, 2018) [3], and the
NICE clinical guidelines (CG91) [4] suggest
managing mental health and depression in
chronic medical conditions to improve treat-
ment outcomes. This is a narrative review of the
impact of mental health on RA disease activity
in terms of patient-reported outcomes (PROs).

PLAIN LANGUAGE SUMMARY

Rheumatoid arthritis (RA) is a chronic autoim-
mune inflammatory condition that affects 1%
of the global population. RA can cause inflam-
mation and damage to the joints. It can also
present with extra-articular manifestations,
affecting other major organs in the body. RA
patients are more prone to have anxiety,
depression and cognitive impairment compared
to the general healthy population. Those men-
tal health conditions contribute to less respon-
siveness to treatment and higher disease activity
in RA mainly due to fatigue and bodily pain.
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Medications used in RA can improve anxiety
and depression to a certain extent but not
completely. Therefore, it is important to deter-
mine the most appropriate tool to monitor
mental health well-being and quality of life
(QoL) of RA patients in rheumatology outpa-
tient clinics to optimise the care of the RA
patients.

Keywords: Anti-rheumatic therapies;
Assessment tools for mental health; Cognitive
function; Depression; Fatigue; Inflammation;
Pros; Rheumatoid arthritis

Key Summary Points

Rheumatoid arthritis (RA) affects 1% of
adults.

Up to 17% of RA patients have a major
depressive disorder.

Despite a ‘‘treat-to-target’’ approach, many
RA patients continue to suffer
considerable symptoms, and depression is
an important factor in treatment
refractory cases.

Disease-modifying anti-rheumatic drugs
can have positive effects on depressive
symptoms but are often not completely
effective.

More research studies are needed to
determine the best tools for assessment of
depression/anxiety and the most effective
strategies for treating mental health
problems in RA patients.

INTRODUCTION

Rheumatoid arthritis is a chronic systemic
autoimmune condition that mainly affects
synovial joints causing inflammation (synovi-
tis), joint erosion and cartilage damage. This
results in reduced functional status and

disability in many patients. RA can also mani-
fest as extra-articular disease, which can affect
most organs of the body, leading to higher
mortality and morbidity rates [5]. Cardiovascu-
lar manifestations such as pericarditis,
myocarditis, pericardial and pleural effusions,
and congestive cardiac failure, skin, ophthal-
mology, gastrointestinal, nervous and renal
system dysfunction can occur in the long term
in RA patients [6].

The prevalence of RA is 1% in most coun-
tries, the incidence being reported as
40/100,000 for those fulfilling the 2010 Ameri-
can College of Rheumatology (ACR)/EULAR
classification criteria at baseline [7]. Despite
tight disease management according to the
‘‘treat-to-target’’ (T2T) approach [8], some RA
patients still have high disease activity [9]. The
disease activity score using 28 joints (DAS28) is
commonly used to monitor a patients’ response
based on the tender joint count (TJC), swollen
joint count (SJC), erythrocyte sedimentation
rate (ESR) and patient visual analogue score
(VAS). The main disadvantage, or advantage, of
the DAS28 score is the subjectivity of some
components, with the patients’ VAS and TJC as
the parameters of the scoring system [8]. These
subjective measures can be influenced by low
mood and depression in RA patients [2]. In RA,
quality of life (QoL) is significantly decreased
because of pain, fatigue and disability, causing
mood change in the form of anxiety and
depression [11, 12]. Observational studies have
described a high prevalence of depression and
anxiety in RA [13]; major depressive disorders
(MDDs) are detected in 17% of RA patients, and
local and systemic inflammation plays an
important role in anxiety and depression [14].
Depression, according to the World Health
Organisation Global Burden of Disease Study, is
the most pressing issue in the middle-aged
population [15]. There are ongoing studies
looking at the impact of depression on disease
activity in RA and vice versa. This article is
based on previously conducted studies and does
not contain any studies with human partici-
pants or animals performed by any of the
authors.
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CONTRIBUTING FACTORS
FOR DEPRESSION IN RA

Depression and anxiety are major psychiatric
problems that can be related to RA either
because of a biological and cytokine-related
mechanism or because of the psychological
impact of chronic medical adversity on a
patients’ mental well-being [16]. Patient-re-
ported outcomes (PROs) such as baseline bodily
pain, fatigue and early morning stiffness (EMS)
predominantly affect QoL in RA patients [17],
contribute to high disease activity and are also
likely to increase depression [18]. Psychological
stress can interfere with the immune system,
and it is also evident that chronic inflammatory
conditions can have an impact on the central
nervous system [19].

Pain and Fatigue in RA

Pain in RA can be unrelated to joint damage and
even occur before the onset of local inflamma-
tion and swelling in the synovium [11]. RA
patients with a higher degree of pain reported a
higher reduction in QoL [18], and a significant
relationship between DAS28 score and QoL has
been observed [1, 20].

According to the ‘‘Invisible Disease:
Rheumatoid Arthritis and Chronic Fatigue Sur-
vey’’ by the UK patient-led charity the National
Rheumatoid Arthritis Society (NRAS) in 2014,
fatigue is very common in RA, and 90% of RA
patients reported fatigue as the main factor
causing low mood and depression, 89% experi-
encing chronic fatigue and 79% never being
assessed for their level of fatigue [21]. Over-
whelming fatigue can cause significant mood
change [5], and it is negatively and significantly
related to self-efficacy, physical function, swel-
ling, early morning stiffness (EMS) and
increased levels of ESR or lipopolysaccharide
(LPS)-stimulated interleukin-6 (IL-6). The rela-
tionship between fatigue and anxiety could be
biased by disease duration, patients’ general
health and comorbidities [22].

The Patients’ View

RA patients report the effect of the disease on
their mental well-being and frequently describe
tearfulness, irritability, frustration, anxiety and
depression [17]. Patients and physicians report
anxiety and depression differently. One thou-
sand fifteen pairs of RA patients and their
physicians completed the anxiety/depression
questionnaires; 38.4%, 9.9% and 67.1% cases of
anxiety/depression were reported by the
patients only, physicians only and both patients
and physicians respectively [23].

MENTAL HEALTH DISORDERS
AND RA

Depression negatively affects RA patients’ abil-
ity to function in the presence of their physical
symptoms, such as pain and fatigue [20]. Long-
term exposure to raised cytokines such as IL-1b,
tumour necrosis factor (TNF)-a and IL-6 in RA
can cause maladaptive responses to sickness
behaviour, causing fatigue, pain, fever, anhe-
donia and depression [24]. Depression presents
with low mood, low self-esteem, fatigue,
lethargy, insomnia, psycho-motor dysfunction
and repetitive negative thoughts [25]. MDD
presents with more aggressive symptoms of
depression together with feelings of low self-
worth, difficulty concentrating, anhedonia and
suicidal ideation, making it potentially fatal if
left untreated [25].

RA and Depression

Depression is two times more common in RA
than in the general population and constitutes
the most common mental health disorder
associated with RA [16, 26]. A meta-analysis
showed that the prevalence of depression in RA
ranges between 14 and 48% while major
depressive disorders occur in 16.8% of RA
patients [26]; 33% of RA patients left their jobs
and 16% changed jobs within the first 2 years of
diagnosis [20]. The overlap of some depressive
symptoms in RA (lack of sleep, fatigue and poor
appetite) and the variety of screening methods
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used to detect depression may contribute to the
variation in prevalence of depression described
in the RA population [26].

The complex bidirectional relationship
between RA and depression has been studied
extensively [27] but it is yet to be fully eluci-
dated. Inflammatory arthritis constitutes a risk
factor for developing mental health disorders,
further supporting the inflammatory mecha-
nism underlying depression in RA [16]. Chronic
inflammation impairs the physiological
response to stress including effective coping
behaviours [16]. Thereby, stress constitutes an
aggravating factor in RA that may lead to
depression [28]. Depression also seems to reduce
adherence to medical treatment [29]. This could
be explained by hopelessness and negative
cognitive perception of one’s health and belief
in the ability to function in the presence of RA
[16, 20]. In addition, RA patients with depres-
sion have impaired coping responses to pain,
fatigue and disability, leading to reduced phys-
ical exercises and engagement in social inter-
action [16, 30]. Subsequently, the decline in
physical health and function increases emo-
tional distress, frustration and eventually
depression [16, 31]. These changes contribute to
poor outcomes, making it important to tackle
depression to improve RA outcomes and/or to
reduce factors that undermine effectiveness of
RA treatment [31].

Effects of Mood, Pain and Fatigue
on Traditional Measures of RA Disease
Activity

In the management of RA, a multifactorial
approach is used to judge remission. These
include DAS28 remission (\ 2.6), structural
remission on radiology imaging, immunologi-
cal remission, low co-morbidity index, medica-
tion remission and patient defined remission
[32]. DAS28-ESR, recommended by EULAR for
RA disease activity measurement, showed a
composite reliability of 0.86 [33]; however, the
subjective parameters of the scoring system
make it less reliable [34]. The other scoring
systems for assessing RA disease activity include
the clinical disease activity index (CDAI) and

simplified disease activity index (SDAI). Speci-
ficity and sensitivity for CDAI (P value\ 0.001;
95% confidence interval (CI) 94.2–98.1) showed
85.3% and 97% respectively and those for SDAI
(P value\0.001; 95% CI 87.5–94.18) showed
62.2% and 97.6% [35]. RA patients diagnosed
with depression have reduced rates of clinically
significant RA remission, increased pain, worse
function and quality of life and increased mor-
tality [26, 36]. PROs hence become an essential
factor for optimising the holistic care of RA.

Assessment Tools for Mental Health in RA
Patients

In the management of chronic medical diseases
such as RA, shared decision-making and
patient-centred care are regarded as the optimal
approach [11]. Hence, the UK NICE guideline
(NG100, 2018) included psychological inter-
vention for fatigue, low mood and social well-
being in the management of RA [3], and the
NICE clinical guideline (CG91) suggested
managing mental health and depression to
improve RA treatment outcome [4]. Anxiety
and depression are the most common mental
health conditions in RA [13]. The OMERACT
(Outcome Measures in Rheumatology) interna-
tional network has been researching on the
standardisation of outcome measures in RA
[37]. However, to choose the standard mea-
surement tool to assess mental health and PROs
and to include patients’ mood in RA annual
review are still challenging for the clinicians
[11].

The British Society for Rheumatology Bio-
logics Register (BSRBR) measured depression in
bDMARDs-treated RA patients, using the Short
Form 36 (SF-36) Normal Mental Health (nMH)
subset and EuroQoL five-dimension scale
(EQ5D) [31]. A high detection rate of depression
on SF-36 illustrated a high sensitivity (92.6%) of
the measurement but a low specificity (73.2%).
EQ5D has shown moderate sensitivity and
specificity in detecting current depression [31].
The Depression, Anxiety and Stress Scale (DASS)
is used to measure the level of anxiety [Cron-
bach’s alpha coefficient (a) = 0.87], depression
(a = 0.94) and stress (a = 0.91) in RA patients.
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The Hospital Anxiety and Depression Scale
(HADS) is considered another reliable tool that
measures anxiety (a = 0.89) and depression
(a = 0.86) in the RA population [13], and
depression [HADS (mean ± SD) 12.4 ± 5.39]
was detected in 66% of RA patients [20]. The
Beck Depression Inventory Scale II (BDI-II) with
high sensitivity and specificity (72.7% & 78.4%
respectively) was used in a cross-sectional study
to measure the severity of depression in RA
patients, and it was found that the cut-off point
on the BDI-II scale for depression should be
higher in patients with chronic pain [38, 39].
Another cross-sectional study, the VADERA II
study, showed at least mild depression on the
BDI-II scale in 27.7% (95% CI 24.91–30.63) of
RA patients [40]. The severity of depression was
measured by the Hamilton Depression Rating
Scale (HAM-D) in a retrospective study [41]. A
systematic review of 33 articles drew the con-
clusion that SF-36 is an initial valid method to
assess health-related (HR) QoL and mental sta-
tus in RA patients [42]. To further detect
depression or anxiety, other screening methods
seem to be valid and easy to complete, such as
the Patient Health Questionnaire (PHQ) and
HADS [26].

Assessment Tools for PROs

Patient global assessment (PGA), due to its
simplicity and feasibility, is the second most
used single-item tool in RA that broadly reflects
a patient’s experience of disease [31, 43]. The
reliability, sensitivity to pain and global health,
and construct validity for the numerical rating
scale (NRS), verbal rating scale (VRS) and VAS
have been verified [43]. Patient-Reported Out-
comes Measurement Information System
(PROMIS) can assess the level of fatigue and
quality of sleep [44]. The Bristol Rheumatoid
Arthritis Fatigue Multidimensional Question-
naire (BRAF-MDQ) (a = 0.75–0.96) and BRAF
Numerical Rating Scales (BRAF-NRS) are also
used to measure the level of fatigue and coping
[45]. The severity of fatigue was measured using
the Checklist Individual Strength (CIS)-fatigue
score (range 0–56) in 230 RA patients in a cross-
sectional study. The result showed 44% of

patients have severe fatigue (CIS C 35), and it
has a bidirectional relationship with reduced
physical activity. CIS score (mean ± SD)
32.1 ± 12.6 of RA patients lies between the
healthy control group and patients with
chronic fatigue syndrome [46].

The Functional Assessment Chronic Illness
Therapy-Fatigue (FACIT-F) scale and SF-36 were
the measurements used most often in clinical
trials to measure PROs and fatigue [47]. PGA is a
valid tool to measure PROs, NRS and VAS
showing better concurrent reliability than VRS
[48]. HAQ-DI and BRAF-NRS are also considered
reliable assessment tools for fatigue in RA [45].

MECHANISMS OF DEPRESSION
IN RA: EFFECTS OF INFLAMMATORY
CYTOKINES ON THE BRAIN

The pathophysiology of RA is multifactorial.
The proinflammatory effects of TNF-a [49] on
the function of other cytokines including IL-1,
IL-6, IL-8 and GM-CSF are of central importance
in the pathogenesis of RA. The circadian
rhythm of inflammatory cytokines (IL-6, TNF-a)
and glucocorticoids explains a worse disease
activity of RA in the early morning [50]. T cell
differentiation and T helper (Th) cells, CD4 ?

cell differentiation, formation of Th1 cells and
secretion of IFN-c [51] stimulated by IL-12 are
responsible for T-cell-related RA flares. IL-23
together with IL-17A, IL-1 and IL-6 induces
systemic and local inflammation in RA [52, 49].
The correlation among fatigue, depression and
the mechanism of cytokines in autoimmune
diseases was shown in cross-sectional trials [5].

There are many hypotheses regarding how
peripheral cytokines, local inflammation and
swelling induce the inflammation of extra-ar-
ticular tissue and cerebral inflammation. A sig-
nificantly higher level of IL-1b, IL-6 and TNF-a
in RA predisposes to extensive atherogenesis
[54]. IL-1 and IFN-alpha enhance the release of
tryptophan metabolites and oxidative stress,
causing delayed neurogenesis and fatigue [56].
Peripheral inflammation and cytokines IL-1, IL-
6 and TNF-a transmit signals to the brain via
either primary afferent neurons [57] or the
endothelial cells of cerebral vessels where IL-1
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acts on macrophage-like cells in the CNS, dis-
turbing neural integrity where the blood brain
barrier becomes less intact [11, 25]. Chronic
inflammation can interfere with glutamate
neurotransmitters causing neurocircuitry mal-
function at the glia [58]. Neuroinflammation
and microglial activation associated with sys-
temic inflammation were seen on PET imaging
in the cases of systemic inflammation in a small
preliminary study [59].

Fatigue and Cytokines

IL-6 activates the HPA axis without a compen-
sated production of cortisol, resulting in fatigue
[60]. The aetiology of fatigue in RA has been
widely explained by the effect of cytokines
[61, 62] IL-1b, IL-2, IL-6 and TNF-a on the
function of noradrenaline, dopamine and sero-
tonin through monoamine transporters in
neurons. The effect of dopamine and serotonin
on the mesolimbic pathway responsible for
anhedonia can cause ‘‘motivational fatigue’’
whilst abnormal dopamine action on the
nigrostriatal pathway is associated with ‘‘physi-
cal fatigue’’, and noradrenergic-dopaminergic
action on the mesocortical pathway interferes
with concentration and short-term memory
causing ‘‘cognitive fatigue’’ [24].

Depression and Cytokines

Advances in ‘‘immunopsychiatry’’ have estab-
lished a better understanding of the relation-
ship between depression and inflammation,
and over the last 2 or 3 decades, some have
considered depression an inflammation-related
disorder (Fig. 1) [63]. Increasing levels of IL-1,
IL-6, C-reactive protein and TNF-alpha in T-cell-
mediated inflammation were found in patients
with depression or anxiety [64]. HPA axis dys-
regulation by IL-6 may lead to anxiety and
depression in RA patients [60]. The level of IL-
17A has also been shown to be highly associated
with the severity of depression [65]. CRP is a
strong indicator of disease activity in RA [54],
and a high level of CRP induces anhedonia by
inhibiting the function of the ventromedial
cortex of the brain [66]. In children with

inflammatory medical conditions, the risk of
depression in adulthood may be high because of
permanent effects as a result of early exposure
to stress, high levels of CRP, and raised leuco-
cyte count and IL-6 [67]. An increased level of
IL-6 in CSF is associated with a decrease in
serotonin metabolites, which contributes to
depression, but no relationship between IL-6
and catecholamines has been found [68]. A
raised IL-6 level for C 6 months plays an
important role in the occurrence of depression
[66], and more suicide attempts are seen in
people with an increased CSF IL-6 level [67]. In
RA, inflammatory markers including CRP, ESR
and pro-inflammatory cytokines TNF-a, IL-1, Il-
6 and IFN-a levels are elevated, and such
increased levels of inflammation are regarded as
a ‘‘biological scar’’ that increases the risk of
depression [69].

Cognitive Function and Cytokines

Cognitive impairment may occur in RA patients
because of the direct effect of inflammation on
the brain, the impact on cerebral blood vessels
in the same way as cardiovascular complica-
tions or adverse effects from glucocorticoids
and immunosuppressants [70]. Pain, fatigue,
anxiety and depression are also responsible for
cognitive dysfunction. Cytokines released in RA
cause systemic inflammation and can interfere
with mood, cognition and sleep [27]. Bartolini
et al. reported in their cohort study that 38–70%
of RA patients have cognitive impairment [71].
A study performed by Shin et al. used the
American College of Rheumatology neuropsy-
chological battery modified for RA to assess
cognitive function scores in 144 RA patients,
and the results showed cognitive impairment in
executive function, visuo-spatial learning and
verbal memory as[20%, 29% and 18%
respectively [72]. A cross-sectional study asses-
sed cognitive function using the Montreal
Cognitive Assessment (MOCA) on 60 female RA
patients taking MTX or bDMARDs, and the
results showed[60% RA patients scored
MOCA\ 26 (normal C 26) compared to 49% in
the control group [73]. Another study that
measured the Mini Mental State Examination

462 Rheumatol Ther (2020) 7:457–471



(MMSE) score, level of depression, VAS and
DAS28 reported the correlation between a low
level of MMSE and VAS but not between
depression and cumulative steroid dose [74].

RA Therapies: Impacts on Fatigue,
Depression and Cognition

RA is treated with conventional synthetic (cs)
disease-modifying anti-rheumatic drugs
(DMARDs), biologic (b) DMARDs, targeted syn-
thetic (ts) DMARDs and glucocorticoids [8]. An
open-label cohort study found that bDMARDs
improve depression in RA patients [75]. Another
prospective single-blinded study reported that
csDMARDs and bDMARDs have a similar effect

on improving depressive symptoms in RA
patients [76].

Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs)

A systematic review of 30 randomised con-
trolled trials (RCTs) showed that NSAIDs alle-
viated symptoms of depression [standard mean
difference (SMD) - 0.55, 95% CI - 0.75 to
- 0.35] compared to the placebo arm [77]. A
negative association between long-term NSAID
use and depression [HR (95% CI): 0.20
(0.04–0.87)] but a non-specific statistical corre-
lation on repeated testing is seen [78]. Cele-
coxib, the selective COX-2 inhibitor, showed
evidence of improving anhedonia and

Fig. 1 Adapted from ‘‘Impact of Inflammation on the Brain and Behaviour’’ [63] with the respective assessment tools
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symptoms of depression in a rodent model
(P[0.05 compared to fluoxetine) [79]. Aspirin
and N-acetylcysteine combination therapy
improved symptoms of bipolar disorder in 67%
of patients [80].

Glucocorticoids

The glucocorticoid receptor is important in
maintaining the function of the hypothalamic-
pituitary-adrenal (HPA) axis, which is responsi-
ble for the occurrence of depression. An exper-
imental study showed that prednisolone acetate
40 mg/kg can induce depression-like behaviour
in rhesus macaques [81]. Exogenous corticos-
terone can cause induction of glutamate at
synapses, which contributes to mood disorders
[82, 83]. Cognitive decline is found to be related
to current or long-term steroid use (even low
dose) in RA patients as a vascular side effect [72]
but another study reported no significant rela-
tion between MMSE and chronic glucocorticoid
use [74].

csDMARDs

The health-related QoL (HRQoL) is significantly
low in RA patients compared to the general
population; pain and fatigue are the main con-
tributing factors [1]. The effect of csDMARDs on
QoL, functional status, anxiety and depression
in RA patients is not inferior to that of
bDMARDs [76]. RA patients taking methotrex-
ate or leflunomide were found to have lower
risk of self-harm behaviour compared to those
taking hydroxychloroquine or biologics,
patients on leflunomide being the lowest-risk
group of having anxiety or depression [84]. One
RCT proved that MTX, LEF and SLZ improve
physical function, mental impairment and QoL
in RA patients by measuring SF-36 and HAQ,
the difference in mean or median HAQ-DI being
- 0.22 at the 12- and 24-month period [85].
Another RCT proved the superior effect of LEF
over placebo in improving bodily pain, func-
tional status, PGA, SF-36 score and HAQ-DI. A
better statistically significant result with MTX
versus placebo was also found in the trial [86].
Microglial activation and corpus callosum were

detected in a juvenile rodent model study and it
also showed cognitive decline after 1 week and
8 weeks of methotrexate 0.5 mg/kg injection
[87]. An improvement in HAQ-DI (mean 1.46
from baseline 1.63; p = 0.001) in 3 months is
seen in RA patients treated with leflunomide
[88].

bDMARDs

Depression as a comorbidity in RA patients
before starting on bDMARDs can reduce the
treatment response [31]. The BSRBR reported a
DAS28 difference at 1-year follow-up for
patients treated with bDMARDs as - 0.38,
- 0.34 and - 0.32 in no, moderate and severe
depression respectively measured by EQ5D [31].
Odd ratios (ORs) for a good treatment response
at 1-year follow-up between no depression
patients and moderate depression patients
showed OR = 0.85 (95% CI 0.69, 1.04) whilst
between no depression group and severe
depression group showed OR = 0.62 (95% CI
0.45, 0.87) [31].

IL-6 has a significant relationship with major
depressive disorder (MDD) [66], and IL-6 inhi-
bitors are considered effective in selective sero-
tonin reuptake inhibitor (SSRI) refractory major
depression cases [67, 66, 68]. Sarilumab, by
targeting IL-6, improves depression in RA
patients [60]. It is also evident that sirukumab
targeting IL-6 and reducing the CRP level
improved major depressive symptoms [89]. An
observational study showed a positive correla-
tion between the FACIT-F score and depression
(BDI scale) (linear regression b = 0.714 and
b = 0.777) (p\0.001). The percentage of RA
patients with fatigue was reduced from 58.8 to
37.6% in 6 months after receiving tocilizumab
(TCZ), reducing the FACIT-F scale by 5.4 ± 11.2
(p\ 0.001) from baseline [90]. An improvement
in HAQ-DI and PGA is also found in RA patients
on TCZ [91]. A retrospective study showed
depression remission (HAM-D\7) in
bDMARDs-treated young female RA patients
[41]. Fiftty per cent improvement in depressive
symptoms through glucose and lipid home-
ostasis is seen after 12-month treatment with
infliximab [92].
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Tumour necrosis factor inhibitor (TNFi)
therapy has been shown to improve fatigue and
reduce emotional stress and cognitive function
[93]. A reduction in the level of fatigue (FACIT-F
and SF-36) is reported by standardised mean
difference - 0.42 (P\0.00001) for TNFi and
- 0.46 (P\ 0.00001) for non-TNFi bDMARDs
[47]. A small and moderate improvement in
FACIT-F with TNFi (adalimumab, golimumab
and certolizumab) and with non-TNFi biologics
was found; the effect size (ES) was 0.36 (95% CI
0.21, 0.51) and 0.57 (95% CI 0.39, 0.75)
respectively compared to placebo group [94].

tsDMARDs

Significant reductions in fatigue with JAK inhi-
bitors tofacitnib and baricitinib were also
proved in phase 3 clinical trials. The improve-
ment in FACIT-F score was seen at 24 weeks for
patients taking baricitinib 4 mg but no statisti-
cal significance with 2 mg baricitinib according
to randomised controlled trials [47, 95]. ACR20,
ACR50 and ACR70 response criteria were ful-
filled in patients taking baricitinib 4 mg at week
12 [95]. In[68% of RA patients treated with
tofacitinib monotherapy, MTX ? tofacitinib
and adalimumab(ADA) ? MTX in a phase IIIB/
IV study, an overall improvement in QoL
(FACIT-F, SF-36, PGA and HAQ-DI) was
observed [96]. All three groups reported signifi-
cant improvement in arthritis pain at week 6,
least square mean (LSM) changes being - 22.6
in tofacitinib monotherapy, - 22.8 in the
tofacitinib ? MTX group and - 23.0 in the
ADA ? MTX group. Reduction in pain score
among tofacitinib monotherapy patients was
sustained at 3 months (p\ 0.01), at 6 months
(LSM change - 26.6, p\0.05) and at
12 months (p\0.05) [96]. Tofacitinib was
proved to be superior to methotrexate in
improving PROs in a phase 3 RCT [97]. The
results from the SELECT-NEXT RCT showed
that upadacitinib 15 mg or 30 mg in RA
improved all PROs including SF-36, FACIT-F,
PGA, pain VAS score, EMS and HAQ-DI in
12-week duration from baseline [98].

CONCLUSION

Depression is two times more prevalent in RA
patients than in the general population, and it
is also evident that not all patients are assessed
for their mental well-being. Since a correlation
between the severity of depression and the
activity of RA is found, detecting and managing
depression might optimise the care of RA
patients. Among several tools that can measure
mental health status and PROs, SF-36, VAS,
PGA, HADs and HAQ-DI are the most com-
monly used measurements in rheumatology
studies. However, it is still a challenge to choose
the standard measurement tool to assess mental
health within the limited time constraint in
outpatient departments. There are observa-
tional studies looking at the cognitive function
in RA patients taking a TNF-i. Further observa-
tional studies for early detection of anxiety and
depression in RA patients using web-based
questionnaires would be of help for both
patients and clinicians. Regarding anti-rheu-
matic therapies, there is a growing body of
research studies looking at the effect of
bDMARDs on depression and cognitive func-
tion in RA patients. However, to differentiate
between the affective and biological nature of
depression in RA is an area that still needs more
research studies.
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8. Smolen J, Landewé R, Bijlsma J, et al. EULAR rec-
ommendations for the management of rheumatoid
arthritis with synthetic and biological disease-
modifying antirheumatic drugs: 2016 update. Ann
Rheum Dis. 2017;76:960–77.

9. Song J, Song Y, Bae S, Cha H, Choe J, Choi S, Kim H,
Kim J, Kim S, Lee C, Lee J, Lee S, Lee S, Lee S, Lee S,
Park S, Park W, Shim S, Suh C, Yoo B, Yoo D, Yoo
W. Treat-to-target strategy for asian patients with
early rheumatoid arthritis: result of a multicenter
trial in Korea. J Korean Med Sci. 2018;33(52):e346.
https://doi.org/10.3346/jkms.2018.33.e346.

10. Damjanov N, Radunovic G, Prodanovic S, Vukovic
V, Milic V, Simic Pasalic K, Jablanovic D, Seric S,
Milutinovic S, Gavrilov N. Construct validity and
reliability of ultrasound disease activity score in
assessing joint inflammation in RA: comparison
with DAS-28. Rheumatology (Oxford). 2012.
https://doi.org/10.1093/rheumatology/ker255.

11. Scott I, Machin A, Mallen C, Hider S. The extra-
articular impacts of rheumatoid arthritis: moving
towards holistic care. BMC Rheumatol. 2018.
https://doi.org/10.1186/s41927-018-0039-2.

12. ‘‘Living with Rheumatoid arthritis, NHS,’’ 28 August
2019. [Online]. Available: https://www.nhs.uk/

466 Rheumatol Ther (2020) 7:457–471

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.2147/PPA.S189152
https://www.nice.org.uk/guidance/ng100/chapter/Recommendations#the-multidisciplinary-team
https://www.nice.org.uk/guidance/ng100/chapter/Recommendations#the-multidisciplinary-team
https://www.nice.org.uk/guidance/ng100/chapter/Recommendations#the-multidisciplinary-team
https://www.nice.org.uk/guidance/cg91
https://www.nice.org.uk/guidance/cg91
https://doi.org/10.3389/fimmu.2019.01827
https://doi.org/10.3389/fimmu.2019.01827
https://doi.org/10.1136/ard.62.8.722
https://doi.org/10.1136/annrheumdis-2012-201960
https://doi.org/10.1136/annrheumdis-2012-201960
https://doi.org/10.3346/jkms.2018.33.e346
https://doi.org/10.1093/rheumatology/ker255
https://doi.org/10.1186/s41927-018-0039-2
https://www.nhs.uk/conditions/rheumatoid-arthritis/living-with/


conditions/rheumatoid-arthritis/living-with/. [Ac-
cessed 31 October 2019].

13. Covic T, Cumming S, Pallant J, Manolios N, Emery
P, Conaghan P, Tennant A. Depression and anxiety
in patients with rheumatoid arthritis: prevalence
rates based on a comparison of the depression,
anxiety and stress scale (DASS) and the hospital,
anxiety and depression scale (HADS). BMC Psychi-
atry. 2012. https://doi.org/10.1186/1471-244X-12-
6.

14. Morris A, Yelin E, Panopalis P, Julian L, Katz P.
Long-term patterns of depression and associations
with health and function in a panel study of
rheumatoid arthritis. J Health Psychol. 2011;16(4):
667–77. https://doi.org/10.1177/
1359105310386635.

15. ‘‘Depression,’’ 22 March 2018. [Online]. Available:
https://www.who.int/news-room/fact-sheets/
detail/depression. [Accessed 30 October 2019].

16. Sturgeon J, Finan P, Zautra A. Affective disturbance
in rheumatoid arthritis: psychological and disease-
related pathways. Nat Rev Rheumatol. 2016;12(9):
532–42. https://doi.org/10.1038/nrrheum.2016.
112.

17. Intriago M, Maldonado G, Cardenas J, Rios C.
Quality of life in Ecuadorian patients with estab-
lished rheumatoid arthritis. Open Access Rheuma-
tol Res Rev. 2019;11:199–205. https://doi.org/10.
2147/OARRR.S216975.

18. Twigg S, Hensor E, Emery P, Tennant A, Morgan A.
Patient-reported outcomes as predictors of change
in disease activity and disability in early rheuma-
toid arthritis: results from the Yorkshire early
arthritis register. J Rheumatol. 2017;44(9):
1331–400. https://doi.org/10.3899/jrheum.161214.

19. Straub R, Cutolo M. Psychoneuroimmunology—
developments in stress research. Wien Med
Wochenschr. 2018;168(3–4):76–84. https://doi.org/
10.1007/s10354-017-0574-2.

20. Rezaei F, Doost H, Molavi H. Depression and pain in
patients with rheumatoid arthritis: mediating role
of illness perception. Egypt Rheumatol. 2014;36(2):
57–64. https://doi.org/10.1016/j.ejr.2013.12.007.

21. ‘‘Invisible Disease: Rheumatoid Arthritis and
Chronic Fatigue Survey,’’ National Rheumatoid
Arthritis Society, 16–22 June 2014. [Online]. Avail-
able: https://www.nras.org.uk/invisible-disease-
rheumatoid-arthritis-and-chronic-fatigue-survey.
[Accessed 30 October 2019].

22. Nikolaus S, Bode C, Taal E, Laar M. Fatigue and
factors related to fatigue in rheumatoid arthritis: a
systematic review. Arthritis Care Res Am Coll

Rheumatol. 2013;65(7):1128–46. https://doi.org/
10.1002/acr.21949.

23. Peterson S, Piercy J, Blackburn S, Sullivan E, Kar-
yekar C, Li N. The multifaceted impact of anxiety
and depression on patients with rheumatoid
arthritis. BMC Rheumatol. 2019. https://doi.org/10.
1186/s41927-019-0092-5.

24. Korte S, Straub R. Fatigue in inflammatory rheu-
matic disorders: pathophysiological mechanisms.
Rheumatology (Oxford). 2019;58(5):v35–v50.
https://doi.org/10.1093/rheumatology/kez413.

25. Brigitta B. Pathophysiology of depression and
mechanisms of treatment. Dialog Clin Neurosci.
2002;4(1):7–20.

26. Matcham F, Rayner L, Steer S, Hotopf M. The
prevalence of depression in rheumatoid arthritis: a
systematic review and meta-analysis. Rheumatol-
ogy. 2013;52:2136–48. https://doi.org/10.1093/
rheumatology/ket169.

27. Cojocaru M, Cojocaru I, Silosi I, Vrabie C, Tanas-
escu R. Extra-articular manifestations in rheuma-
toid arthritis. J Clin Med. 2010;5(4):286–91.

28. Straub R, Dhabhar F, Bijlsma J, Cutolo M. How
psychological sress via hormones and nerve fibers
may exacerbate rheumatoid arthritis. Arthritis
Rheum. 2005;52:16–26. https://doi.org/10.1002/
art.20747.

29. DiMatteo M, Lepper H, Croghan T. Depression is a
risk factor for noncompliance with medical treat-
ment: meta-analysis of the effects of anxiety and
depression on patient adherence. Arch Intern Med.
2000;160:2101–7. https://doi.org/10.1001/archinte.
160.14.2101.

30. Katz P, Yelin E. Activity loss and the onset of
depressive symptoms: Do some activities matter
more than others? Arthritis Rheum. 2001;44:
1194–202. https://doi.org/10.1002/1529-
0131(200105)44:5\1194:AID-ANR203[3.0.CO;2-6.

31. Matcham F, Davies R, Hotopf M, Hyrich K, Norton
S, Steer S, Galloway J. The relationship between
depression and biologic treatment response in
rheumatoid arthritis: an analysis of the British
Society for Rheumatology Biologics Register.
Rheumatology (Oxford). 2018. https://doi.org/10.
1093/rheumatology/kex528.

32. El Miedany Y (eds) Patient reported outcome mea-
sures in rheumatic diseases. Switzerland: Springer
International Publishing ISBN 978–3–319–32851–5,
2016.

33. Siemons L, Klooster P, Vonkeman H, van de Laar M,
Glas C. Further optimization of the reliability of the

Rheumatol Ther (2020) 7:457–471 467

https://www.nhs.uk/conditions/rheumatoid-arthritis/living-with/
https://doi.org/10.1186/1471-244X-12-6
https://doi.org/10.1186/1471-244X-12-6
https://doi.org/10.1177/1359105310386635
https://doi.org/10.1177/1359105310386635
https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://doi.org/10.1038/nrrheum.2016.112
https://doi.org/10.1038/nrrheum.2016.112
https://doi.org/10.2147/OARRR.S216975
https://doi.org/10.2147/OARRR.S216975
https://doi.org/10.3899/jrheum.161214
https://doi.org/10.1007/s10354-017-0574-2
https://doi.org/10.1007/s10354-017-0574-2
https://doi.org/10.1016/j.ejr.2013.12.007
https://www.nras.org.uk/invisible-disease-rheumatoid-arthritis-and-chronic-fatigue-survey
https://www.nras.org.uk/invisible-disease-rheumatoid-arthritis-and-chronic-fatigue-survey
https://doi.org/10.1002/acr.21949
https://doi.org/10.1002/acr.21949
https://doi.org/10.1186/s41927-019-0092-5
https://doi.org/10.1186/s41927-019-0092-5
https://doi.org/10.1093/rheumatology/kez413
https://doi.org/10.1093/rheumatology/ket169
https://doi.org/10.1093/rheumatology/ket169
https://doi.org/10.1002/art.20747
https://doi.org/10.1002/art.20747
https://doi.org/10.1001/archinte.160.14.2101
https://doi.org/10.1001/archinte.160.14.2101
https://doi.org/10.1002/1529-0131(200105)44:5&lt;1194:AID-ANR203&gt;3.0.CO;2-6
https://doi.org/10.1002/1529-0131(200105)44:5&lt;1194:AID-ANR203&gt;3.0.CO;2-6
https://doi.org/10.1093/rheumatology/kex528
https://doi.org/10.1093/rheumatology/kex528


28-joint disease activity score in patients with early
rheumatoid arthritis. PLoS ONE. 2014;9(6):
e100544. https://doi.org/10.1371/journal.pone.
0100544.

34. Hansen I, Andreasen R, van Bui HM, Emamifar A.
The reliability of disease activity score in 28
joints–c-reactive protein might be overestimated in
a subgroup of rheumatoid arthritis patients, when
the score is solely based on subjective parameters.
J Clin Rheumatol. 2017;23(2):102–6. https://doi.
org/10.1097/RHU.0000000000000469.

35. Slama I, Allali F, Lakhdar T, El Kabbaj S, Medrare L,
Ngeuleu A, Rkain H, Hajjaj-Hassouni N. Reliability
and validity of CDAI and SDAI indices in compar-
ison to DAS-28 index in Moroccan patients with
rheumatoid arthritis. BMC Musculoskelet Disord.
2015. https://doi.org/10.1186/s12891-015-0718-8.

36. Morris A, Yelin E, Panopalis P, Julian L, Katz P.
Long-term patterns of depression and associations
with health and function in a panel study of
rheumatoid arthritis. J Health Psychol. 2011;16:
667–77. https://doi.org/10.1177/
1359105310386635.

37. Tugwell P, Boers M, Brooks P, Simon L, Strand V,
Idzerda L. OMERACT: an international initiative to
improve outcome. Trials. 2007. https://doi.org/10.
1186/1745-6215-8-38.

38. Imran M, Saira Khan E, Ahmad N, Farman Raja S,
Saeed M, Ijaz HI. Depression in rheumatoid arthritis
and its relation to disease activity. Pak J Med Sci.
2015;31:393–7. https://doi.org/10.12669/pjms.312.
6589.

39. Rathbun A, Reed G, Harrold L. The temporal rela-
tionship between depression and rheumatoid
arthritis disease activity, treatment persistence and
response: a systematic review. Rheumatology.
2013;52:1785–94. https://doi.org/10.1093/
rheumatology/kes356.

40. Englbrecht M, Alten R, Aringer M, Baerwald C,
Burkhardt H, Eby N, Flacke J, Fliedner G, Henke-
meier U, Hofmann M, Kleinert S, Kneitz C, Krüger
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