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Abstract
Pain catastrophizing is a maladaptive mechanism associated with the exaggerated experience of pain, increased rumination 
and feelings of helplessness. The main objective of this study was to explore whether increased pain catastrophizing is inde-
pendently associated with a lower proportion of low disease activity (LDA) in rheumatoid arthritis (RA), psoriatic arthritis 
(PsA) and axial spondylarthritis (axSpA). Demographics, comorbidities, treatment, disease activity measures and patient-
reported outcome data were recorded in RA, PsA and axSpA patients. Pain catastrophizing score (PCS) was assessed using 
a standardised questionnaire. For each diagnosis, composite disease activity scores with distinct cut-off values for LDA, i.e. 
DAS28-CRP (RA), DAPSA (PsA) and ASDAS-CRP (axSpA) were calculated and used as the dependent variable in logistic 
regression reflecting LDA achieved. A total of one thousand two hundred and twenty nine patients were included: 580 with 
RA, 394 with PsA and 255 with axSpA. In the multivariable analysis, pain catastrophizing was independently associated 
with LDA rates in axSpA (OR 0.33, 95% CI [0.12, 0.88]) amongst tested groups. In RA (OR 0.90, 95% CI [0.64, 1.28]) and 
PsA (OR 0.77, 95% CI [0.55, 1.07]), a statistically significant association was not observed. Higher PCS was independently 
associated with not achieving LDA in axSpA. Our data, however, indicate that pain catastrophizing, which also reflects a 
patient’s personality traits and coping abilities, plays a less important role for the patient than general pain perception.

Keywords  Pain catastrophizing · Anxiety · Severity of illness index · Rheumatoid arthritis · Psoriatic arthritis · Axial 
spondylarthritis

Introduction

The group of inflammatory joint disorders, which includes 
rheumatoid arthritis (RA), psoriatic arthritis (PsA), and 
axial spondyloarthritis (axSpA), carries a substantial burden 
for affected individuals and healthcare systems worldwide 

[1–5]. Our understanding of pathogenesis and the ongoing 
implementation of modern disease-modifying antirheumatic 
drugs (DMARDs) can decrease inflammation and disease 
activity and improve patient-related outcomes and quality 
of life [6–8]. Still, despite years of progress, some patients 
cannot achieve remission defined by cut-offs of composite 
disease activity scores e.g. DAS28 (Disease Activity Score 
28) for RA, DAPSA (Disease Activity in PSoriatic Arthritis) 
for PsA or ASDAS (Ankylosing Spondylitis Disease Activ-
ity Score) for axSpA. These cohorts are often characterised 
by low inflammatory status [9].

From the patient’s perspective, pain seems to be a hall-
mark variable reflecting the burden of inflammatory joint 
disorders [10, 11]. Increasing evidence favours a multidi-
mensional, biopsychosocial model of pain pathophysiology 
and underlines the contribution of emotional and cognitive 
processes to inter-individual differences in its experience 
and overall influence [12–14].

An essential factor in this consideration might be pain 
catastrophizing. Pain catastrophizing, a maladaptive trait, 
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can be described as an individual’s tendency to define a 
pain experience in more excessive terms, associated with 
increased helplessness and rumination [15].

Its association with subjective disease burden e.g. pain 
characteristics but not with markers of inflammation that 
could be objectively measured was proven [16]. The cur-
rent status of knowledge and previous analyses confirms the 
association of pain catastrophizing with pain severity, pain 
sensitivity, depression and disability [17–19]. Many path-
ways affecting different mechanisms that are not yet fully 
understood are considered as mediators of these effects 
[20–23].

Pain catastrophizing might be considered as a candidate 
trait to investigate factors associated with not achieving LDA 
or remission despite adequate pharmacological interventions 
targeting inflammation. Furthermore, it has been shown that 
an individual’s perception of disease and psychological sta-
tus might reduce the probability of remission achieved in 
RA and PsA [24].

Our previous analysis of pain catastrophizing in rheu-
matic disorders revealed the prevalence of high pain cata-
strophizers ranging from 10.5 to 15.3% amongst RA, PsA 
and axSpA. This pattern is best explained by biological sub-
jective measures and is associated with worse HRQoL [25]. 
To our knowledge, an extensive analysis of pain catastro-
phizing, in addition to demographic, treatment response and 
quality of life (QoL) variables, in relation to LDA or remis-
sion, has yet to be done to date. To better understand the 
current situation, we analysed whether increased pain cata-
strophizing is independently associated with not achieving 
LDA in patients with chronic inflammatory joint disorders.

Patients and methods

Materials and part of the methodology overlap with our pre-
vious publication concerning pain catastrophizing, based on 
the same study population. Thus, for detailed information 
regarding methodology, please refer to our last analysis [25].

Patient recruitment was performed during routine evalu-
ation at a Norwegian outpatient clinic in the period between 
8 August 2018 (from this time point, a pain catastrophizing 
questionnaire was included in the database) and 25 February 
2020 (date of data extraction).

In this cross-sectional study, included were RA patients 
who fulfilled the EULAR/ACR classification criteria [26], 
PsA patients fulfilling the CASPAR classification criteria 
[27] and axSpA patients fulfilling the ASAS classification 
criteria [28]. PsA patients with predominant axial manifes-
tation were included in the PsA group (53 out of a total 
394 PsA patients, 13.5%). Computer software GoTreatIT® 
Rheuma was used to facilitate gathering patient data and 
other clinically essential measures as a part of standard 

clinical care. In RA patients, a 28-joint count was performed 
as a routine assessment. PsA patients' joint assessment was 
done with a 66/68 joint count. At the clinical visits of axSpA 
patients, no routine joint assessment was performed. Data 
from the last visit were selected if multiple visits during the 
recruitment period occurred. When extracting data files from 
the clinical database, predefined queries were used and data 
were anonymised before analysis.

Data collection comprised a range of clinically signifi-
cant variables, according to real-world evidence rules [29]. 
We evaluated markers of inflammation, such as erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP) serum 
level and clinical examination of the peripheral joint for RA 
(28 tender and swollen joint count) and PsA (28 tender and 
swollen joints and 68 tender and 66 swollen joint count).

Patient-reported outcome instruments (PROs) with global 
pain and fatigue were evaluated on a visual analogue scale 
(VAS, 0–100 mm) and a multidimensional health assessment 
questionnaire (MDHAQ) divided into functional and psy-
chological parts. To analyse different aspects of HRQoL, we 
used a modified health assessment questionnaire (MHAQ). 
General patients' perception of disease burden was described 
using a patient global assessment (PGA). The evaluation of 
pain catastrophizing score remained the same as previously 
[25].

To describe achieved treatment goals, we applied uni-
versally used composite clinical activity measures of LDA 
with distinct cut-off values: DAS28 (CRP) ≤ 3.2 for RA, 
DAPSA ≤ 14.0 for PsA and ASDAS (CRP) < 2.1 for ax-SpA. 
All these measures were routinely calculated at outpatient 
visits.

The regional ethical committee approved this study 
(Regional etisk komite Midt-Norge 2010/3078) to analyse 
anonymised data from outpatient clinics in Norway. No 
patient consent was required, as all the data described above 
were gathered as part of clinical care to facilitate treatment 
decisions.

Statistical analysis

The data were processed using IBM SPSS 26 statistical soft-
ware. Categorical variables were summarised using numbers 
and percentages. Continuous variables were presented as 
means with 95% confidence intervals (95% CI). Data den-
sity was displayed by presenting percentages of missing data 
regarding each variable in different diagnoses.

The distribution of our data, assessed using the Kolmogo-
rov–Smirnov test and graphical methods, was non-homoge-
nous; thus, we used non-parametric tests. When comparing 
between two groups, we utilised the Mann–Whitney statis-
tics. Comparison between several groups was conducted 
using Kruskal–Wallis ANOVA with a post hoc test. To 
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determine the associations between categorical variables, a 
chi-squared test was performed.

For each explored disease group, we sought to determine 
if PCS was independently associated with LDA rates using 
multivariable logistic regression and assessed model fit with 
Nagelkerke’s R-squared. Relying on clinical experience, we 
selected a set of variables to be used in the analysis, which 
included age, gender, BMI, years of education, ESR, work-
ing a paid job, reported fatigue VAS, reported global pain 
VAS, MHAQ, MDHAQ psychological domain and PCS. We 
wanted to diversify variables included in models emphasis-
ing patient-reported outcome measures and those related 
to psychological aspects of illness. LDA was calculated as 
described in the patients and methods section and was used 
as the dependent variable. We also confirmed our results 
using multivariable logistic regression with backwards elim-
ination (remove at p value < 0.2; results not included in the 
main manuscript).

Also, the variation inflation factor (VIF) was calculated 
for variables in each model to exclude the presence of pos-
sible confounding variables or multicollinearity. We used 
VIF ≥ 4 as a cut-off value [30]. All VIFs in mentioned mod-
els did not exceed 4, thus excluding the existence of con-
founding variables.

A p value < 0.05 was considered to be statistically 
significant.

Results

A total of one thousand two hundred and twenty nine 
patients were included: 580 with RA, 394 with PsA and 
255 with axSpA. The percentages of women were 66.7, 
47.0 and 38.4%, in the RA, PsA and axSpA, respectively. 
The mean age of the study participants was 61.5, 54.4 and 
47.5 years, respectively. Most axSpA patients were occu-
pationally active or studying (paid job group), significantly 
more than in RA and PsA groups. Detailed information 
regarding demographics and treatment is presented in our 
previous publication.

Table 1 comprises characteristics of the study popula-
tion including disease activity variables, patient-reported 
outcomes and comorbidity data with results of statistics 
comparing for significant differences. Amongst inflamma-
tory parameters, ESR was significantly higher in RA than in 
other groups, but differences in CRP level were not unequiv-
ocal. The prevalence of LDA was obtained in 80.5% of the 
RA group, 67.7% in the PsA group and 50.6% in the axSpA 
group. These differences were all statistically significant 
when comparing diagnoses to each other.

When assessing patient-reported outcomes, a tendency 
to report higher global pain, worse patient global assess-
ment, more fatigue and worse results of the psychological 

part of the MDHAQ questionnaire than in other diagnoses 
was observed in axSpA. There weren’t significant differ-
ences when comparing MDHAQ assessment of functional 
capacities and reported MHAQ across diagnoses. The mean 
(95% CI) score for pain catastrophizing was for RA 1.9 
(1.8, 2.0), PsA 2.1 (1.9, 2.2) and axSpA 2.3 (2.1, 2.4). In a 
detailed analysis, there were statistically significant differ-
ences between axSpA and RA (p < 0.01) and between axSpA 
and PsA (p = 0.04). The difference was insignificant when 
comparing mean PCS in RA and PsA patients (p = 0.07).

The results of the multivariable logistic regression analy-
sis, with LDA achieved as the dependent variable, are pre-
sented in Table 2. Higher global pain was shown to be a sig-
nificant, independent obstacle in achieving LDA across all 
diagnoses. The obtained models revealed that other essential 
variables in that consideration reflected the quality of life 
measures, fatigue and inflammation, with a non-specific 
marker, ESR. A significant association between higher PCS 
and LDA rates was found only in axSpA (OR 0.33, 95% CI 
[0.12, 0.88]). In RA (OR 0.90, 95% CI [0.64, 1.28]) and PsA 
(OR 0.77, 95% CI [0.55, 1.07]), the results were not statisti-
cally significant. The R2 value of the obtained model was the 
highest in axSpA (R2 0.86).

Discussion

Our study demonstrates that pain catastrophizing, a subjec-
tive variable reflecting pain perception, was independently 
associated with not achieving LDA in axSpA patients, but 
not in RA and PsA cohorts. We argue that a maladaptive-
related psychological factor such as pain catastrophizing 
might be responsible for not achieving low disease activity 
in axial SpA. This finding emphasises the significance of the 
multidimensional remission theory, incorporating the impact 
of non-inflammatory factors, as reported previously [31, 32].

Pain is a hallmark variable reflecting disease activity and 
burden in chronic inflammatory rheumatic disorders [33]. 
Its perception depends on an individual’s psychological 
traits and a wide variety of other factors, such as biological 
and social aspects. It derives from inflammatory or non-
inflammatory causes and could be modulated in multiple 
ways, including neuropsychological. Different signalling 
pathways and molecules involved in pain perception reflect 
its complexity; thus, it is still difficult to clearly define its 
pathophysiology. Our results highlight the role of higher 
pain catastrophizing as one of the candidate factors for 
determining falsely increased axSpA activity when utilising 
composite measurements, which include patients’ assess-
ment of pain. Our study shows that higher PCS is becoming 
an obstacle in achieving remission or low disease activity, 
especially in axSpA.
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In the axSpA cohort, we found statistically higher 
reported global pain compared to RA and the highest mean 
pain catastrophizing score amongst the three diseases. This 
may indicate that pain perception between patients with 
axial and peripheral joint disorders might carry substantial 
differences. In our previous analysis of pain catastrophizing 
in rheumatic diseases, distinctive endotypes of patients with 
RA, PsA and axSpA who are prone to be high pain catastro-
phizers were suggested, with an emphasis on variables that 
were uniform in all three diseases, including younger age, 
fewer years of education, unemployment and more global 
pain [25]. This combination of traits is an unfavourable con-
figuration in the context of the biopsychosocial hypothesis 
of pain genesis. A similar phenotype-based approach was 
explored previously in patients with common musculoskel-
etal disorders [34].

The prevalence of LDA was the lowest in axSpA in 
our analysis. Difficulties in achieving treat-to-target goals 
could be explained by more prominent psychological traits 
related to catastrophizing and interfering with disease activ-
ity. The reason why patients still feel inadequate or suffer 
from pain, despite low inflammation is an exciting field 
for further studies. EULAR recommendations, published 
by Nagy et al., focus on the definition of difficult-to-treat 
RA, underlining the specific phenotype of patients whose 
disease activity score is hampered by non-inflammatory 
conditions. This process leads to a high clinical burden not 
explained by objective signs of inflammation [35]. Also, 
Buch et al. introduced the term non-inflammatory refrac-
tory RA (NIRRA) and persistent inflammatory refractory 
RA (PIRRA) [36]. Our results are in line with these theories, 
trying to answer the question as to why some patients cannot 

achieve remission. These patients were treated adequately 
in our group, with the prevalence of biologics being 65.9% 
in axSpA, so other factors, unrelated to DMARD use, most 
probably interfered. To our knowledge, studies analysing 
difficult-to-treat axSpA and its causes have not been con-
ducted so far.

Our results support the concept of non-inflammatory fac-
tors hindering remission in chronic inflammatory rheumatic 
diseases. Nevertheless, we did not find a significant associa-
tion between PCS and LDA in the RA group. Overall, the 
priority of assessing psychological status in patients with 
inflammatory joint disorders, especially axSpA, needs to be 
underlined to develop better treatment options for refrac-
tory disease, considering the biopsychosocial model of pain 
and including the need for separate, non-anti-inflammatory 
treatments. In a recent study by Diab et al., web-based cogni-
tive behavioural therapy was found to reduce reported pain 
intensity in musculoskeletal pain [37].

One more conclusion is evident despite the associa-
tion between PCS and LDA in axSpA shown in this study. 
Amongst all diagnoses, reported global pain was indepen-
dently associated with LDA. This indicates that a patient’s 
personality traits and coping abilities are less critical in the 
patient assessment than general pain perception. Each indi-
vidual’s pain experience might also be modified by factors 
other than catastrophizing [38].

The strength of our study is its novelty, discovering that 
pain catastrophizing is a possible independent obstacle in 
achieving remission. So far, there have not been in-depth 
analyses of difficult-to-treat axSpA, and we hope our results 
could lead to a better understanding of this matter. The high 
density of data, variety of variables included and real-world 

Table 2   Associations between LDA achieved and clinically important variables and PROs assessed by multivariable logistic regression

Explored using univariate linear regression analysis

Variable Rheumatoid arthritis (N = 580)
DAS28

Psoriatic arthritis (N = 394)
DAPSA

Axial spondyloarthritis 
(N = 255)
ASDAS CRP

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Age 0.99 (0.97, 1.03) 0.85 1.00 (0.96, 1.03) 0.81 0.99 (0.90, 1.08) 0.99
Gender (Female) 0.91 (0.45, 1.83) 0.78 1.46 (0.67, 3.17) 0.34 0.49 (0.07, 3.61) 0.48
Body mass index, kg/m2 0.99 (0.92, 1.06) 0.72 1.02 (0.94, 1.10) 0.67 0.85 (0.69, 1.05) 0.14
Education, years 0.96 (0.87, 1.06) 0.42 0.92 (0.82, 1.03) 0.15 0.81 (0.84, 1.30) 0.68
ESR, mm/h 0.98 (0.96, 1.00) 0.08 0.97 (0.94, 1.00) 0.04 0.81 (0.68, 0.96) 0.02
Pain catastrophizing score 0.90 (0.64, 1.28) 0.57 0.77 (0.55, 1.07) 0.11 0.33 (0.12, 0.88) 0.03
Global pain (VAS 0–100 mm) 0.97 (0.95, 0.99)  < 0.01 0.95 (0.93, 0.97)  < 0.01 0.87 (0.80, 0.94)  < 0.01
Paid Job 0.60 (0.24, 1.46) 0.26 1.48 (0.63, 3.48) 0.37 0.14 (0.02, 1.11) 0.06
Fatigue (VAS 0–100 mm) 1.01 (0.99, 1.03) 0.19 0.99 (0.98, 1.01) 0.62 1.03 (0.99, 1.07) 0.19
MHAQ 0.12 (0.04, 0.39)  < 0.01 0.91 (0.23, 3.41) 0.89 0.04 (0.02, 0.78) 0.03
MDHAQ Psychological (0–3) 0.89 (0.36, 2.19) 0.80 0.99 (0.40, 2.45) 0.99 0.12 (0.01, 1.28) 0.08
Model R-Square 0.43  < 0.01 0.51  < 0.01 0.86  < 0.01
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evidence setting strengthen the results and conclusions 
achieved. Combining these features indicates high internal 
validity and advocates that the study population might reflect 
the ordinary outpatient clinic population. Also, because 
there are no indications that the study centre differs substan-
tially from other outpatient clinics in Norway, the possible 
external validity for Norway is fairly good. Nevertheless, 
external validity may be limited due to population, lifestyle, 
healthcare and cultural differences in other countries. In a 
previous systematic review of studies comparing catastro-
phizing and pain beliefs amongst adults with chronic pain 
from 16 different countries, in the majority of cases, mean 
scores of catastrophizing were significantly different [39]. 
These results may indicate that cultural discrepancy and 
possibly other factors may affect the perception of disease 
burden and pain.

The systematic approach to the statistical methodology 
with multivariable logistic regression analyses, including 
the backwards-elimination procedure should be considered 
reliable in illuminating associations. Comparison of several 
inflammatory diseases in analyses is another strength and 
elucidates possible correlations and differences. Also, test-
ing each model for possible multicollinearity and confound-
ing variables augment obtained results. The logistic regres-
sion model obtained for axSpA, confirming the independent 
role of PCS, is highly valid, with a Nagelkerke’s R-squared 
value of 0.86.

A study limitation is a cross-sectional design, which 
allowed for exploring associations and not causality. Also, 
it seems that overall pain perception, which might be influ-
enced by various factors, not only catastrophizing, plays a 
crucial role in general. Using patient-reported outcomes 
might have also posed a risk of bias. Still, we intended to 
analyse real-life data, and we argue that, due to the size of 
the analysed groups and the methodology of our study, we 
were able to provide reliable results. Also, the main subject 
was evaluated with a non-validated scale consisting of two 
questions. We intended to simplify data recording in large 
populations of patients in a real-life setting. Using a com-
plete and validated scale would have provided more reli-
able information, but we are aware of various researches 
or clinical circumstances requiring the briefest possible 
assessment. The possible pitfall of our results is that dis-
ease refractory due to non-psychological reasons may cause 
higher catastrophizing.

In conclusion, higher pain catastrophizing was indepen-
dently associated with LDA rates in axSpA, but not in the 
peripheral arthritis disorders, i.e. RA and PsA, suggesting 
differences in the impact of pain catastrophizing between 
axial and peripheral arthritis patients.
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