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ABSTRACT

The hypothesis of our research is that the perception of rheumatoid arthritis patients about their disease
may be influenced by their personality traits. In our previous studies, we constructed individual profiles and
clusters based on rheumatoid arthritis patients’ responses to self-assessment questionnaires. In this study we
looked for personality assessment tools that could be used to verify the hypothesis. Patients with rheumatoid
arthritis (95 women and 10 men) were studied. A composite index and hierarchical cluster were constructed
based on the responses of 105 with rheumatoid arthritis to disease-specific and generic questionnaires. The
personality tests used were the Temperament and Character Questionnaire, the Big Five Five-Factor Personality
Model and the Patient Health Questionnaire in a subgroup of forty participants. The Fatigue subscale of the
FACIT Functional Assessment of Chronic Illness Therapy questionnaire correlated well with clinical scales. The
majority of respondents rate their condition unanimously as severe or mild in all tools. However, about one third
of patients gave conflicting assessments of their physical and mental/emotional condition. When comparing the
Temperament/Character and Five Factor models the former was found more reliable in finding associations.
Patient Health Questionnaire showed minimal risk of depression. Fatigue sub-dimensions constructed for the
current study accordingly reflect the clinical self-assessment of patients with rheumatoid arthritis and confirm
our findings on the applicability of personality tests. The FACIT Fatigue subscale may be useful as an independent
generic self-assessment tool for analysing other chronic musculoskeletal conditions.
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Abbreviations: B-IPQ: Brief Illness Perception Questionnaire; CFS/ME: Chronic Fatigue Syndrome/Myalgic
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SDALI: Simplified Disease Activity Index; TCI: Temperament and Character Inventory; TJC: Tender Joint Count;
VLA: Valued Life Activities Questionnaire
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Introduction

The underlying hypothesis of our multi-phase research is that
patients with rheumatoid arthritis (RA) in their self-assessment (Pa-
tient Reported Outcomes, PROs) is influenced by their personality
traits. Our results so far have demonstrated that a subset of patients
rate the physical and functional impact and mental/emotional chal-
lenges of the disease differently from objective biomarkers and com-
posite activity indices used in clinical practice. These indicators have
been summarized in patient profiles and classified into hierarchical
clusters [1]. We have previously observed that the personality profile
of patients with rheumatoid arthritis is similar to that of patients with
fibromyalgia [2]. This has been confirmed by several studies, with
fibromyalgia generally considered a pain-processing disorder ob-
served frequently with depressive and anxiety reactions as part of the
pathology of rheumatoid arthritis or as comorbidities [3,4]. There-
fore, in the present study, we investigated how patient profiles con-
structed by PRO instruments only are related to personality profiles
detected by personality tests. To verify the hypothesis, we intend to
use the selected instrument in the following phases of the research. In
order to validate the self-assessment questionnaires for RA patients,
a sub-study we compared the domains of the questionnaires with the
domains of the generic FACIT instrument (Functional Assessment of
Chronic Illness Therapy).

Earlier and also in the current study we found that, in addition to
the strong correlations of the FACIT subscales, the Fatigue subscale
had a particularly strong association with the PRO instruments test-
ed. This subscale is currently used as a stand-alone PRO question-
naire (FACIT Fatigue Scale Version 4) in a number of studies inves-
tigating the effects of chronic disease. Therefore, now we analysed
the facets of the FACIT Fatigue subscale questionnaire from the per-
spective of how well their subscale items reflect the personality test
domains. Fatigue is a multifaceted phenomenon as a continuum from
the physiological load dependent tiredness to pathological, chronic,
centrally processed psychologically driven misleaded effort to adapt
[5,6]. This latter is in close association with age and disease-related
frailty, chronic pain intensity and interference domains [7] and is re-
garded as an entity of chronic fatigue/myalgic encephatlitis (CF/ME)
[8]. In our approach and phrasing fatigue is the individually experi-
enced phenomenon and its functional and mental interference and
fatigability is the lack of resilience to the fatigating risk factors. Pub-
lished fatigue biomarkers are usually biomarkers of the underlying

disease [9,10], but the state and severity of fatigue are judged using
self-assessment tools [11]. Fatigue is rather a condition in a given life
situation like pain and not a well-defined outcome. The aim of this
study is to help to select a personality test that may be suitable for ex-
ploring the instinctive background of self-evaluation in patients with
rheumatoid arthritis.

Materials and Methods
Patients

We included 105 patients with rheumatoid arthritis registered
in our database. Demographic data: 95 females, 10 males, mean age
60,4 years, mean duration of disease 18,9 years. A representative sub-
group of 40 patients was formed from the whole group. The median
of their DAS 28 indices was 2.6 DAS 28 scores which is according to
the DAS 28 grading the remission cut-off. The means of the subgroup
indicators did not differ significantly from the corresponding means
of the whole cohort.

Instruments and Indicators

Fr all patients, we recorded the components of the DAS 28 and
SDAI disease activity indices [12] and the degree of pain as reported
by patients on a 100 mm visual analogue scale. Patients in the entire
group completed the Rheumatoid Arthritis Disease Activity Index 5,
RADAI-5, Rheumatoid Arthritis Impact of Disease, RAID, Brief Illness
Perception Questionnaire, B-IPQ and Valued Life Activities, VLAQ
questionnaires [1]. Subgroup members also provided responses to
the full FACIT questionnaire [13], two personality assessment tools
(Temperament and Character Inventory, TCI) [14] and the Five-Factor
Big Five questionnaire [15]and the depression risk questionnaire (Pa-
tient Health Questionnaire, PHQ-9) [16]. The thirteen questions of the
Fatigue subscale of the FACIT questionnaire were grouped into three
sub-dimensions (vitality: items 1,2, 4,7; functionality: items 5, 8, 9,10,
11; and mental challenges: items 3, 6,12,13) according to the item tar-
gets. The content of the Fatigue subscale and that of the sub-domains
developed were also compared against other subjective indicators
that could be associated with the fatigue phenomenon. These are the
VAS score for pain, the Patient Global Assessment (PtGA VAS) and the
Physician Global Assessment (PhGA VAS) quotient and the Tender
Joint Count (TJC) [17]. The questionnaires and their dimensions used
in the study are presented in Table 1. The validated and licensed Hun-
garian versions of the questionnaires were used.
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Table 1: Questionnaires used.

Rheumatoid Arthritis Disease Acitity Index 5. Joint pain and swelling the past half year, - in the past week, current pain and health, morning joint
stiffness and duration. Five items, 10 point Likert scale, mgxumum score 50.

Rheumatoid Arthritis Impact of Disease. Pain, activities, fatigue, sleep, physical well-being, emotional state, coping. Seven items, 10 point Likert
scale, maximum score 70.

Brief IPQ Illness Perception Questionnaire. Impact of the disease, expected duration, control of the disease, confidence in treatment, perceived
symptoms, anxiety, knowledge of the disease, emotional attitude. Eight items, 10 point Likert scale, maximum score 80.

Valued Life Activities questionnaire. 14 activities daily living, social and leisure activities

FACIT Functional Assessment of Chronic Illness Therapy. Physical, social/family, emotional and functional well-being, fatigue. Five domains, 6 to
13 items each, Five point Likert cales, maximum score 160, Fatigue subscale maximum 13.

TCI Temperament and Character Inventory. Temperament dimensions: novelty seeking, harmavoidance, reward dependence, persistence. Charac-
ter dimensions: self-dicetedness, cooperativeness, self-transcendence. Different item versions, the Hungarian 55 item version was used. True/false
answers or five point Likert scores. Classification according to the majority of scores.

Five Factor personality model ,Big Five Inventory”. Antagonistic self-characterizing statements in five dimensions: extraversion, agreeableness,
constientiuousness, neurocitism and openness. We used the 44 item version, five point Liker scales. Classification ccording to the majority of scores.

Patient Health Questionnaire, PHQ-9. Nine questions on depression, fatigue, sleep disturbance, loss of motivation, concentration, slowing down,
anxiety, worry, and self-aggression. Three point Likert scale for each. Maximum score 27. Evaluation: five score intervals grading of severity (severe
risk: 20-27).

Statistical Analysis

Descriptive statistics were used to record the score values and de-
rived data for the indicators. On the basis of interquartile range cut-
points, patients were classified according to severity. The content of
the questionnaires was verified by comparing them with the domains
of the FACIT questionnaire. Correlations were used to find the best
clustering indicators. the RADAI-5, RAID and B-IPQ questionnaires.
On this basis the median values of the three pure PRO questionnaires,
the RADAI-5, RAID and B-IPQ questionnaires were considered as the
levels of hierarchical clustering. The averaged scores (RRB index) of
the three selected clustering questionnaires represent patients’ mul-
tifaceted self-assessment of the severity of their disease. Using the
three PRO questionnaires, eight clusters were again formed according
to the hierarchical algorithm described previously (1 BJSTR). Hypoth-
esis-testing and descriptive statistical evaluation were performed
using Microsoft Excel 365 programs (mean, standard deviation, 95%
confidence limits, quartiles and extremes, Spearman correlation and
simple linear regression) for continuous variables and Social Science
Statistics programs (chi-square test and significance tables) for cate-
gorical variables. Probability limits of statistical significance were set
and marked as p-value thresholds of 0.05, 0.01 and 0.001. The case
numbers (105 and 40) provide adequate statistical power.

Ethic Approval

The research was conducted ed in accordance with the Medical
Association’s Declaration of Helsinki and the protocol was approved
by the institutional, regional and Health Sciences Council ethical
boards (licensed under 191/2013 and BM/12470-3/2024).

Observations
Clinical Profile and Cluster

Currently, the clinical patient profile and the hierarchical cluster
dendrogram were constructed according to the previously described
algorithm (1) using the three pure PRO instruments (RAID-5, RAID
and B-1PQ) (Figure 1). It was found that, as such, sixty-seven percent
of the 105 respondents who answered in unison could be classified as
either “high” (36) or “low” (31) on all three indicators (i.e., moderate
or severe). The intermediate “mixed” severity sets include patients
who have a predominantly low or high level of some aspect of their
self-assessment as expressed in their PROs (i.e. their PRO profile).
The clusters of patients with lower inflammatory and functional PRO
scores in addition to those with significant mental distress the (third,
fifth and seventh clusters represent 21% of those studied) are the
most notable (case numbers in the Figure 1. are rounded percentages
to the nearest integers).
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Total case number: 105

RADAI-5 = 3,2 score

52

RAID = 3,9 score RAID < 3,9 score
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B-IPQ = 4,6 score B-IP() < 4,60 score B-IPQ) = 4,6 score B-IPQ = 4,6 score
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13 40

B-IPQ = 4,6 score B-IP() < 4,6 score B-IP(} = 4,6 scor B-[PQ < 4,6 score

6 7 9 31

Figure 1: Clusters at clustering levels and case numbers. Cutoffs are the medians of the respective questionnaire scores.

Correlations Between the Scores of the Responses to the
Questionnaires

The regression of the summed response scores of the three clus-
ter questionnaires and the total Fatigue subscale scores is illustrat-
ed in Figure 2. The regression diagram proves (R? = 0.4, beta 0,8,
p<0,001) that the points fit the regression line well and fall within

Prediction Interval

80

the confidence interval and the prediction interval. This allows for
the assumption that the correlations between the Fatigue subscale
sub-domains will correctly reflect the associations with the content
of the relevant PRO answer scores. The correlations between the clin-
ical indicators (including the indices of the three cluster-forming PRO
tools and their average score, the composite RRB index and the Fa-
tigue subscale and the sub-domains are presented in Table 2.

Y

—— Regression Line
—— 95% Confidence Interval

—— 95% Prediction Interval

X

20 30

Figure 2: Linear regression of RRB index (RRB: The Rheumatoid Arthritis Disease Activity Index 5, Rheumatoid Arthritis Impact of Disease, Brief
Illness Perceprion Questionnaire summed score), Y RRB mean score, X FACIT Fatigue subscale total sore. Regression line equation: Y =17.5023
+0.8032X, X predicted Y, R2 =0 .42, p <0.001. § = 0.8, p <0.001. R = the correlation coefficient. Explanation in the text.
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Table 2: Cross-correlations of Patient Reported Outcome questionnaire and FACIT Fatigue total and Fatigue sub-domain indices.

FACIT total and sub-domension indi- | FACIT Fatigue total score index Spear- Fatigue sub-domain indices Spearman rho and significance
ces PRO questionnaires man rho and significance Lack of Vitality Loss of Activity Mental Exhaustion
RADAI-5 0,5435 0,5154 0,4843 0,5711
RAID 0,6258 0,5961 0,5472 0,6141
B-IPQ 0,5438 0,5619 0,3655 0,5689
VLA 0,6712 0,5062 0,7211 0,7000
PAIN 0,5631 0,5089 0,4865 0,4996
k% *kk *k *hK
PtGA / PhGA 0,6342 0,6374 0,5365 0,5850
TJC 0,2160 0,1974 0,0426 0,1897
n.s n.s n.s n.s
RRB 0,6440 0,6424 0,5294 0,6467

The patients’ self-assessment questionnaires separately show
a strong significant correlation with the FACIT Fatigue subscale re-
sponse scores. Among the sub-domains of the Fatigue subscale, men-
tal and vitality scores show a similarly strong correlation with the
scores of the three profiling questionnaires and as necessary, with
their means (RRB index). The lower correlations for the questions
related to functionality indicate that respondents attach less weight
to the activities formulated in the sub-domain (i.e. they gave low-
er scores to these questions). In this light, it is noteworthy that the
specifically functional VLA questionnaire has a particularly strong
relationship with the Fatigue sub-domain of functionality. Among
the subjective indicators, the ratings of pain and general health (the
PtGA and PhGA ratios measure the difference between the patient’s
and the treating physician’s ratings) are identical. The provoked pain
perception (T]C, Tender Joint Count: the number of joints sensitive
to standard pressure) is not at all suitable to prove the hypothesized
relationship.

Comparative Analysis of the Personality Test Domain and
the Facit Subscale and Sub-Domain Contents

The personality test subscales were also analysed against the Fa-
tigue domains (Table 3). In Table 3, only those relations with a cor-
relation coefficient above 0.1000 are included. Even among them,
only those above 0.3000 are considered significant. There is a strong
positive relationship between the Harm avoidance factor of the Tem-
perament and Character test and the total FACIT Fatigue and its
sub-domains. A weak inverse relationship between the Self direct-
edness factor and the full FACIT Fatigue subscale is measured, but
this is not reflected at a significant level in any of the sub-domains.
This means that self-directed individuals are more fatigue-prone.
The same can be said about the correlation between the Extraversion
factor of the five-factor Big Five test and the Fatigue subscale, i.e., in-
ward-turning individuals are more fatigued. A very weak inverse rela-
tionship between the Big Five Neuroticism factor, the Openness factor
and the vitality domain of the Fatigue subscale, vitality and mental
sub-domains can be suspected which does not reach the lowest level
of significance in the present sample. On the other hand, the relation-
ship between the PHQ-9, a measure of depression risk, and all Fatigue
main and subdomains is extremely strong.
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Table 3: Correlations of personality questionnaires and FACIT Fatigue total and Fatigue sub-domain indices.

Personality FACIT Fatigue total subscale Fatigue sub-domain indices correlations Spearman rho and significance
(questionnaire scores) index correlations Lack of Vitality Loss of Activity Mental Exhaustion
TCI harm avoidance 0,5754 0,5351 0,4571 0,5887
domain *kk *% *kk
TCI self-directedness -0,3005 -0,2385 -0,2135 -0,2549
domain * n.s n.s n.s
Big Five Extraversion -0,4388 -0,4273 -0,2815 -0,4833
domain * n.s *E
Big Five Neuroticism 0,1499 0,2021 0,0480 0,0668
domain ns ns ns n.s
Big Five Openness -0,1419 -0,1637 0,0619 -0,1817
domain n.s n.s n.s n.s
0,7630 0,7354 0,6031 0,7436
PHQ-9
Discussion make life difficult, create maladaptive disorders and cumulative con-

Our data from the rheumatoid arthritis profiling and cluster
training study are consistent with those reported in studies measur-
ing different aspects of the disease. Among the self-assessment mea-
sures of rheumatoid arthritis patients, the RADAI-5, which measures
inflammatory activity, the RAID, which measures physical and func-
tional disease impact, and the generic disease perception question-
naire (B-IPQ) can be used to distinguish patients with inconsistent
assessments of their condition. The patient responses analysed in
recent publications show a dominance of remission and low disease
activity as a result of innovative drugs and target-driven therapeutic
strategies. At the same time, some groups of patients show a stron-
ger prevalence of perceived negative disease characteristics, includ-
ing perceived mental challenges. This contradiction is referred to as
the PRO paradox. Examples include the different perceptions of the
patient and his/her treating physician [18], psychosocial distress re-
flected in expectations of “unmet needs” [19,20].

For them, mental support rather than increasing the intensity of
drug therapy may help to reduce the disadvantages, even the risks
and costs. This confirms the importance of using personality studies
to explore the role of trait factors determined in the development of a
more negative self-image. Personality is a set of thoughts, feelings and
behaviours that characterise an individual and shape how he or she
adapts to life situations and interacts with the environment. It is es-
sentially psychobiologically determined, instinctive (temperament),
but life experiences lead to psychosocial adaptation (trait, character).
Diseases do not alter the biologically determined personality, but
temperament can affect decision-making, risk-taking, cooperative or
negative behaviour [14]. The disproportionate expression of certain
personality traits do not usually reach the level of disease, but can

flicts. Trait measures primarily reflect socialisation and adaptation
[15]. The content of the personality tests is presented in Table 1.

The subjective perception of the fatigue phenomenon was
brought to our attention by the fact that patients’ self-assessment
questionnaires with different content (activity, function, mental/
emotional aspects) showed very strong correlations with the corre-
sponding subscales (physical, emotional, functional and fatigue) of
the FACIT generic health status instrument. The Fatigue subscale, in
turn, was strongly correlated with all clinical PROs alone, i.e. it reflect-
ed all their aspects. The number of publications on fatigue is growing
exponentially in the new millennium. Their unanimous conclusion is
that fatigue is a heterogeneous but individual experience, like pain. It
is universal, not so much linked to specific diseases but to multicaus-
al stress. It can be seen as a continuum phenomenon, with one pole
being physiological, protective fatigue due to overload or voluntary
overuse. In the middle of the spectrum is the age-related fatigue as-
sociated with natural or accelerated ageing, mostly associated with
age-related involutional diseases such as osteoporosis or sarcopenia
and cancers. This is a concept known as frailty syndrome. The other
endpoint is a pseudo-adaptive disorder of the central nervous system
associated with infection or autoimmune inflammation [21,22].

The postulated mechanism of its development is the instrumen-
tally measurable central sensitization as much as in the case of the
central pain [23]. Its key factor may be the pleiomorphic cytokine In-
terleukin 6, which activates non-neuronal cells of the central nervous
system [24]. Fatigue is measured in a similar way to pain, using Likert
scales measuring fatigue intensity and the resulting decrease in activ-
ity. A very objective meta-analysis evaluated 27 tests. They concluded
that they measured extreme prevalences, had mixed subjective and
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objective components, did not contain minimal clinically meaningful
difference scores, and were therefore poorly suited to measuring the
impact of interventions [25]. Another study identified 120 fatigue
items in ten percent of 132 selected frailty publications, with highly
variable proportions of physical, functional and mental elements [26].
We classified questions from the six most commonly used Fatigue
measures (Fatigue diagnostic, assessment, severity, impact) scales (5-
29 items) into vitality, functionality and mental categories. They were
included in the questionnaires in highly variable proportions, ranging
from 0 to 60 percent. In the FACIT Fatigue subscale we used, these
categories were balanced and we therefore consider the sub-dimen-
sions we created suitable for correlation studies. We consider the vi-
tality items as a separate sub-domain to have a similar meaning to the
mental/emotional category ones, because it describes both the lack of
physical energy and the lack of drive needed for everyday adaptation.

The correlations between Fatigue sub-domains and clinical PROs
reflect the independent PRO nature of Fatigue. To measure the subjec-
tive nature of Fatigue, we chose pain intensity as a clinical indicator,
and the ratio of patient to physician health assessment (PtGA to PhGA
ratio). Several publications have demonstrated that patients’ PtGA
self-assessment is virtually identical to their pain perception, that the
physician takes also objective factors into account and therefore gen-
erally judges the patient’s overall condition a better degree or at least
to be the same. This is also manifested in the discrepancy between
fatigue and pain intensity and objective indicators [27-29]. This dis-
crepancy is indicated by high correlations with mental sub-domain.
The ratio of the number of swollen and tender joints [30] has been
proposed as an indicator of fatigue. For mathematical reasons we only
used tender joint numbers, and our results did not support this ex-
pectation. Other studies have shown that joint tenderness does not
correlate with imaging pathology [31]. We found few but convincing
associations between fatigue--characteristics and personality traits
(Hard avoidance and Extraversion). These are consistent with the
results of personality studies in psycho--affective and CFS/ME like
disorders [32], and with the results of very small numbers of such.

There are case control studies in the literature reporting on per-
sonality tests in patients with rheumatoid arthritis. Among the TCI
subscales, weak associations have been described between the Harm
Avoidance and Reward dependence subscales and some clinical indi-
cators [33], and between the Harm avoidance and Self-directedness
subscales and resilience tests 34 Kiss). Others have found a relation-
ship between the Neuroticism domain of the Eysenck Personality Test
measuring character dimensions and certain affective deficits (cop-
ing, anxiety, depression) [34,35]. Our own observations are consis-
tent with these findings. The usual perception is that depression and
anxiety are common in rheumatoid arthritis. A very thorough study,
covering all relevant clinical indicators and lifestyle factors, as well
as several autoimmune/inflammatory cytokines and other mediators,
active or less active rheumatoid arthritis patients with acute flare ups
were studied. All relevant data collected thorough the basic anxiety,

depression and CFS/ME like questionnaires were recorded and pro-
cessed using an extensive statistical apparatus.

Activity data separated patient groups, psychological/psychiatric
scales correlated with activity, immunological parameters only con-
clusively separated the control patient group. Based on their data, the
authors consider mental phenotypes to be part of the rheumatoid ar-
thritis endophenotype [36]. Several other analyses have shown that
there is no direct correlation between disease activity and severe psy-
chological status. An examination of the supplementary data in the
literature shows that, the various measures are consistent with our
own results in showing lower levels of depressive and anxiety symp-
toms, and that a significant proportion of the patients studied do not
even have these symptoms. Comprehensive studies agree that among
the pre- and comorbid affective psychiatric disorders in rheumatoid
arthritis, depression and anxiety are primarily associated with higher
levels of pain perception and fatigue [37,38]. Remarkably, however, a
recent cluster study of clinical features of the whole human genome
and major depression and linked comorbidities from 1.2 million pa-
tient records from different European regions found only a weak as-
sociation between mild depression in old age and certain some auto-
immune phenotypes, with no underlying genetic link [39].

Limitations of the Study

This research was conducted as a pilot study on a subgroup of
rheumatoid arthritis patients to validate our profiling and clustering
algorithm with the FACIT health status measure and to select the per-
sonality test that correlates best with them. The low number of cases
in the subgroup showed sufficient statistical power at the 0.05 or bet-
ter probability level at the given degree of freedom. We believe that
the evidence of the observed strong correlations allows us to draw
the expected conclusions.

Conclusion

Accordingly, the FACIT Fatigue subscale and the Fatigue sub-di-
mensions constructed for the current study reflects the clinical
self-assessment of patients with rheumatoid arthritis and confirm
our findings on the applicability of personality tests in future re-
search. The FACIT Fatigue subscale may be useful as an independent
generic self-assessment tool for analysing the impact of other chronic
musculoskeletal conditions.
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