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ABSTRACT

Background: Impulsivity is the propensity to make judgments and take action without sufficient
planning or foreseeing consequences. Impulsivity is one of the main symptoms of several mental
disorders. Studies supporting the association between inflammation and impulsivity are increasing
in number. This study aimed to assess the association between impulsivity, inlammation and
rheumatoid factor (RF) in rheumatoid arthritis, a systemic inflammatory disease.

Methods: Thirty rheumatoid arthritis patients with RF+ and 22 rheumatoid arthritis patients with RF-
were enrolled in this study. Impulsivity was measured with the Barratt Impulsiveness Scale (BIS). The
Morisky Medication Adherence Scale (MMAS), and Intuitive Eating Scale-2 (IES-2) was applied to
assess the potential clinical effects of impulsivity. In addition, Beck Depression Inventory (BDI), Beck
Anxiety Inventory (BAI), Health Assessment Questionnaire (HAQ), and Disease Activity Score-28
(DAS-28) were used to evaluate the individuals’ clinical features. Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were used as inflammation biomarkers.

Results: In this study, patients with RF+ had higher BIS total scores than those with RF- (p = .039).
In addition, smoking rates, which may be associated with impulsive behavior, were higher in the
RF+ group than in the RF- group (p = .033). Moreover, there was a significant positive correlation
between the atftentfional impulsivity dimension of BIS and CRP levels in the RF+ group (p = .023).
Regarding MMAS, BAI, BDI, and IES-2, there was no significant difference between RF+ and RF-
groups.

Conclusions: These results indicate that RF seropositivity in rheumatoid arthritis is associated with
impulsivity. The high impulsivity detected in RF+ patients may be the reason why risky behaviors such
as smoking are seen more frequently in this group. Moreover, it has also been shown that increased
attentional impulsivity in RF+ group is associated with inflammation. Further studies evaluating the
effect of inflammatory processes on impulsivity in RF+ patients are needed.

Keywords: Rheumatoid arthritis, Rheumatoid factor, Inlammation, Impulsivity, Medication
adherence, Eating, Anxiety, Depression
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Amag: DirtUsellik, yeterli planlama yapmadan veya sonuglarini &ngdérmeden yargida bulunma
ve harekete gecme egilimidir. DUrtUsellik, farkll ruhsal bozukluklarin temel belirtilerinden biridir.
Enflamasyon ve duUrtUsellik arasindaki iliskiyi destekleyen calismalann sayisi giderek artmaktadir.
Bu calsmada sistemik inflamatuar bir hastalik olan romatoid artritte dUrtUsellik, inflamasyon ve
romatoid faktdr (RF) arasindaki iliskinin degerlendiriimesi amaglanmistir.

Materyal-Metot: Bu calismaya RF+ olan 30 romatoid artrit hastasi ve RF- olan 22 romatoid artrit
hastasi dahil edilmistir. DUrtUsellik Barratt DuirtUsellik Olgegdi (BDO) kullanilgrak &l¢Uimgstir.
DuUrtUselligin potansiyel klinik_etkilerini degerlendirmek igin Morisky Tedavi Uyum Olgegi (MTUO) ve
Sezgisel Yeme Olgegi-2 (SYO-2) uygulanmistir.  Ayrica, bireylerin klinik dzelliklerini degerlendirmek
icin Beck Depresyon Olgegi (BDO), Beck Anksiyete Olgedi (BAO), Sagdlk Degerlendirme Anketi
(SDA) ve Hastalik Akfivite Skoru-28 (HAS-28) kullaniimistir. Eritrosit sedimantasyon hizi ve C-reaktif
protein (CRP) inlamasyon biyobelirtecleri olarak kullanilmistir.

Bulgular: Bu ¢alismada, RF+ olan hastalarin toplam BDO skorlar RF- olanlara gére daha yiksek
olarak saptandi (p = .039). Ayrica, dUrtUsel davranisla iliskili olabilecek sigara icme oranlar RF+ olan
grupta daha yUksekti (p = .033). Ayrnica, RF+ grubunda BIS dikkat durtusellik boyutu ile CRP seviyeleri
arasinda anlamli bir pozitif korelasyon vardi (p = .023). MTU, BAO, BDO ve SYO-2 foplam puanlar
agisindan RF+ ve RF- gruplan arasinda anlamli bir fark bulunmadi.

Sonug: Bu sonuclar romatoid artritte romatoid faktor seropozitifliginin dirtUsellik ile iliskili oldugunu
gostermektedir. RF+ hastalarda saptanan yUksek durtUsellik, sigara kullanimi gibi riskli davranislarin
bu grupta daha sik gérilmesinin sebebi olabilir. Ayrica, RF+ grubunda artmis dikkat dirtselligin
inflamasyon ile iliskili oldugu da gd&steriimistir. RF+ hastalarda inflamatuar sireclerin durtsellik
Uzerindeki etkisini degerlendiren ileri calismalara ihtiyag vardir.

Anahtar Kelimeler: Romatoid artrit, Romatoid faktér, inflamasyon, DurtUsellik, Tedavi uyumu, Yeme,
anksiyete, Depresyon

Rheumatoid arthritis is among the most frequent been an increased interest in central neurological

inlammatory  and

autoimmune

diseases (1). manifestations of rheumatoid arthritis (3). Circulating

Inflammatory activation in rheumatoid arthritis leads immune complexes can trigger inflammation in the
to many extra-articular manifestations (2). There has central nervous system and lead to neuropsychiatric
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symptoms. Extra-articular involvement of rheumatoid
arthritis may be associated with generalized or focal
seizure, fever, headaches, frontal syndrome, delirium,
depression, anxiety, psychomotor retardation, and
dementia (2, 3). It has been reported that central
involvement and seropositivity may be related (4).
Furthermore, the rheumatoid factor (RF) has been
shown in the cerebrospinal fluid in the cenfral nervous
system involvement of rheumatoid arthritis (5, 6).

Antibodies such as anti-citrullinated protein antibodies
(ACPA) and RF are high in rheumatoid arthritis.
Rheumatoid factor is first discovered in rheumatoid
arthritis, and higher amounts of RF in the blood may
indicate inflammation in rheumatoid arthrifis. RF
positivity was found to be 50-80% in rheumatoid arthritis
(7). It has been stated that rheumatoid arthritis has
two possible subtypes in tferms of RF status ( RF + and
RF -) (8). Both subgroups have been shown to differ
in terms of psychological symptoms and the clinical
course of the disorder. The RF- subtype was related to
higher emotional expression, more extended periods
of depression, and a longer diagnostic delay than the
RF+ subtype (8). In agreement with these findings, Ho et
al. (2011) reported that high RF levels were a significant
predictor of depression severity (9). Furthermore, it has
been shown that rheumatoid arthritis patients with RF
positive have more frequent cognitive impairments,
sleep difficulties, and are more risky in ferms of alcohol
consumption and smoking (10, 11). This shows that RF
in rheumatoid arthritis can affect the course of the
disease.

Inflammation is associated with mental disorders such
as schizophrenia, depression, and bipolar disorder, as
well as risky behaviors such as suicide attempts (12,
13). These studies suggest its association with common
pathogenesis involving various mental disorders.
However, there is no definite opinion regarding
the role of inflammation in the etiology of mental
disorders. Thomas et al. (2021) showed that peripheral
inflammation might cause structural changes in
corticolimbic white matterpathways (14). Corticolimbic
functions are significantly associated with impulsivity
and persistent psychiatric symptoms that characterize
many mental disorders (15, 16). Moreover, it has been
known for a long time that streptococcal infection is
related to autoimmune neuropsychiatric disorders
in which impulse control is mainly impaired (such as
attention-deficit/hyperactivity — disorder, obsessive-
compulsive disorder or tic disorder) (17). Studies that
support the association of inflammation with impulsivity
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are increasing (18-20).

“Impulsivity is the tendency to act prematurely without
foresight” (21). The Diagnostic and Statistical Manual
of Mental Disorders defines impulsivity as one of the
main symptoms of several mental disorders (22).
Increased impulsivity is associated with a disordered
eating attitude (23), decreased compliance to
freatment (24), and quality of life (25). Impulsivity can
lead to unhealthy behaviors such as smoking, drinking
alcohol. Therefore, inflammation in rheumatoid arthritis
may be related to impulsivity and, consequently, a
poor diet, poor adherence to medical treatment, and
a worse prognosis.

Although it has long been reported that rheumatoid
arthritis patients may have impulse control problems
(26), there have not been enough studies in this field.
Nevertheless, it has been reported that substance use
disorders (27), self-harm (28), and suicide attempts (29)
are common in rheumatoid arthritis patients. All these
findings indicate that rheumatoid arthritis patients
may have impulse control problems. Therefore, studies
evaluating impulsivity in rheumatoid arthritis patients
are needed.

This study aimed fo examine the impulsive features
with self-report scales in RF + and RF- rheumatoid
arthritis  patients and evaluate the relationship
between impulsivity and inflammation. Researching
the potential role of impulsivity in the psychopathology
of rheumatoid arthritis may shed light on the disease’s
prognosis.

Material and Method

TThis study was conducted as a single-center cross
sectional study at Usak Training and Research Hospital
Rheumatology Outpatient Clinic between May 2022 -
September 2022. The procedure was approved by the
Usak University Medical Ethics Committee for Clinical
Studies (82-82-06).

Participants

A total of fifty-two patients with rheumatoid arthritis
were included. For the purposes of this study, two
groups were formed according to their RF status:
the patients with RF + and RF -. The inclusion criteria
were: rheumatoid arthritis diagnosis according fo
2010 ACR diagnosis criteria (30), and 18 to 70 years
of age and , being able to speak, read, and write in
Turkish . The exclusion criteria were as follows: having a
rheumatologic disease other than rheumatoid arthritis
and fibromyalgia syndrome, previous psychiatric
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admission or psychotropic use, having a physical or
neurological illness that prevents participants from
completing the self-report scales.

Measures

We documented the sociodemographic features
as sex, age, occupation, academic level, clinical
characteristics, rheumatoid arthritis-related features,
and blood test results (erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) as inflammation
biomarker and RF, a common autoantibody, for
grouping participants). Blood was collected for
standard hematological testing in the morning, before
the meal. A rheumatologist examined the joints and
calculated the participants Disease Activity Score-28
(DAS-28) to measure the severity of rheumatoid arthritis
disease activity (31). The DAS-28 score was determined
considering the number of swollen and painful joints,
patient global health score, and ESR values. Higher
scores suggest a higher disease activity level.

Self-report scales to all

participants:

inventory were given

Barratt Impulsiveness Scale

We used Barratt Impulsiveness Scale (BIS) to assess all
participants’ impulsivity severity (32). BIS is a 30-item
self-report scale with 0 to 90 total potential scores.
Higher scores suggest a more impulsive personality
construct. Gulec et al. (2008) conducted the Turkish
translation’s validity and reliability (33).

Beck Anxiety Inventory

We used Beck Anxiety Inventory (BAI) to assess all
participants’ anxiety symptom severity (34). BAl is a
self-report scale with 21 items. Higher scores suggest
more severe anxiety symptoms. Ulusoy et al. (1998)
evaluated the Turkish translation’s validity and reliability
(35).

Beck Depression Inventory

We used Beck Depression Inventory (BDI) to assess
all participants’ levels of depression symptoms (36).
BDI is a self-report scale with 21 items. Higher scores
suggest more severe depressive symptoms. Hisli et al.
(1988) conducted the Turkish translation’s validity and
reliability (37).

Morisky Medication Adherence Scale

Morisky Medication Adherence Scale (MMAS) was
used to measure medication adherence and was
developed by Morisky et al. (2008) (38). It is an 8-item
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self-report scale with 0 to 8 total potential scores.
Higher scores suggest a higher level of medication
adherence. Asllar et al. (2014) conducted the Turkish
translation’s validity and reliability (39).

Intuitive Eating Scale-2

Intuitive Eating Scale-2 (IES-2) was used to assess the
adaptive eating habits of the participants (40). It is a
five-point Likert-type self-report scale consisting of 23
items. Each item is scored between 1 and 5, and the
total score obtained from the scale is divided by the
number of related items. Higher scores indicate the
presence of intuitive eating and more positive eating
habits. IES-2 total scores are negatively correlated with
impulsivity (41). Bas et al.(2017) conducted the Turkish
franslation’s validity and reliability (42). In this study,
IES-2 was used to evaluate the effect of impulsivity on
eating aftitudes that may be important for the course
of the disease.

Health Assessment Questionnaire HAQ

Health Assessment Questionnaire (HAQ) was used to
measure the functional status of the participants (43).
HAQ is a 20-item self-report scale. Each item is scored
between 0 to 3. Kucukdeveci et al.(2004) conducted
the Turkish franslation’s validity and reliability (44).

Statistical Analysis

We used SPSS Statistics 23.0 fo examine the data. The
normal distribution was assessed using the Kolmogorov
-Smirnov test, the Shapiro -Wilk test, and histograms.
We used mean, standard deviation, and median
to express descriptive statistics, percentages for
categorical variables, and minimum and maximum
values for contfinuous variables. Data from two groups
were compared using Mann-Whitney U tests. The Chi-
square test was performed to compare categorical
variables between the groups. The Spearman test
was used to examine the correlation coefficients for
the relationships between the variables. This study’s
statistical significance threshold was established at 5%
(p .05.)

Results
Clinical and demographic features of the patients

Age (mean * standard deviation: 45.7 £ 12.8 and 48.4
* 11.6 respectively; U=283.0, p= .384) and education
level (meantstandard deviation: 9.32 + 4.2 and 10.2
+ 3.7respectively; U=279.0, p= .434) were statistically
similar across the two groups (RF-and RF+). Furthermore,
there was no significant difference among the groups
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regarding sex or occupation. Table 1 summarizes the

demographic features of the groups.

Table 1. Sociodemographic characteristics of the RF+, and RF- groups

Sex
Male
Female

Occupa-
fion

Student
Employed

Unemplo-
yed

Years of
education

<8 years
9-12 years

> 12 years

Total
(n: 52)
n (100%)

11 (21%)
41 (79%)

1 (2%)
9 (17%)

42 (81%)

21 (41%)
16 (31%)
14 (27%)

RF - RF +
(n: 22) (n: 30)
n (42%) n (58%)

5 (23 %) 6 (20%)
17(77%) 24 (80%)

1 (5%)

0 (0%)

5 (23%) 4 (13%)

16 (73%) 26 (87%)

12(55%) 9 (31%)
5 (23 %) 11 (38%)
5 (23%) 9 (31%)

Note: Significant p values are marked in bold.
* Chi-square test for the comparison between study groups.

X2

.057

2316

2916

812

314

.233

Table 2 represents the clinical feature of the patients
with rheumatoid arthritis. Except for smoking, Clinical
characteristics did not significantly differ across the
groups. The smoking rate was higher in the RF+ group
than RF- group. The two groups were statistically similar
regarding rheumatoid arthritis-related features. There
were joint deformities in six participants (20%) in the
RF+ group and five (23%) in the RF- group.

Table 2. Clinical characteristics and rheumatoid arthritis related fea-
tures of the RF+, and RF- groups

Clinical
charac-
teristics, n
(%)

Physical
disease

Fibrom-
yalgia
syndrome

Smoking

Operation
history

Family
history of
RA

RA-re-
lated
features,
Md
(m-M;IQR)

Age at
first diag-
nosis

Duration

of RA
(year)

HAQ
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Total
(n: 52)

24
(46%)

3 (6%)

18
(35%)

26
(50%)

8 (15%)

39(14-
62;21)

8 (1-
37:8)

0.3(0.0-
2.4,.52)

RF -
(n: 22)

11 (50%)

2 (9%)

4 (18%)

14 (64%)

3 (14%)

39(14-
62;22)

7 (1-
27:8)

0.3(0.0-
2.4,0.5)

RF +
(n: 30)

13 (43%) 227

1 (3%) 774

14 (47%)  4.550

12 (40%) 2.836

5(17%) .090

39(16-
62:21)

8.5 (1-
37:9)

0.3(0.0-
1.7:0.5)

X2

296.0

306.0

303.5

.634*

.567*

.033*

.092*

.765*

.528t

6561

622t

2.9
28 (1.4- 29(1.3-
DAS 28 (13 4909 4819

4.9:1.2)

312.5 7461

Note: Significant p values are marked in bold.

Abbreviations: RF, Rheumatoid Factor; RA, Rheumatoid Arthritis; HAQ, Health

Assessment Questionnaire; DAS-28, Disease Activity Score -28

*Chi-square test for the comparison between study groups.

* Mann-Whitney U test for the comparison between study groups.
Comparison of scores linked to impulsivity, depression,
anxiety, medication adherence and adaptive eating

habits between RF +, and RF - groups

Table 3 shows depression, impulsivity features and
anxiety-related clinical scores for all participants.
The BIS overall scores of the RF+ group were higher
than the RF- group. However, the two groups were
statistically similar concerning IES-2, MMAS, BDI and BAI
total scores.

Table 3. Comparison of depression, anxiety, IES-2, MMAS and impulsi-
vity scores between the RF+, and RF- groups

RF - RF+
(n:22) (n:30) U bt
Mean (SD) Mean (SD)
Md (m-M); Md (m-M);
13 (10) 14 (9)
BDI 13 (1-42) 12 (0-43) 314.5 774
20 (14) 19 (12)
BAI 16 (1-40) 18 (1-46) 323.5 .904
BIS
. . 23 (¢) 25 (5)
Non-planning 21 (14-35) 25 (15-34) 255.5 166
18 (4) 20 (4)
Motor 17 (12-27) 21 (14-30) 235.5 .079
. 15 (4) 15 (3)
Attentional 13 (9-23) 15 (1021 294.5 .508
56 (11) 59 (7)
Total 54 (43-85) 59(39-70) 219.0 .039
u 3.4 (0.5) 3.6 (0.4)
52 3.5 (1.9-4.0) 3.7 (2.5-4.2) 255 olIEtE
5(2) 5(2)
MMAS 5 (0-8) 5 (0-8) 304.0 626

Note: Significant p values are marked in bold.
Abbreviations: BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory;
BIS, Barratt Impulsiveness Scale-11; IES-2, Intuitive Eating Scale-2; MMAS, Moris-
ky Medication Adherence Scale; m, minimum; M, maximum; Md, Median; SD,
Standard Deviation.
*: Mann-Whitney U Test.

Relationship between the inflammation biomarkers

and impulsivity in RF+ and RF- groups

Table 4 displays the findings of the correlation analysis
between the inflammation biomarkers (ESR and
CRP) and impulsivity in RF+ and RF- groups. Higher
attentional impulsivity correlated with higher CRP
levels in RF+ group. However there was no correlation
between inflammation markers and impulsivity scores
with BIS in RF- group.

Discussion and Conclusion

This study focused on examining the impulsive features
with self-report scalesin RF + and RF-rheumatoid arthritis
patients. For the objectives of this study, patients with
rheumatoid arthritis were split info RF+ and RF- groups.
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Table 4. Correlation analysis between the scores on the inlammation biomarkers and impulsivity in RF+ and RF- groups.

Variable 1
1. BIS r
Non-planning p
2. BIS r .052
Motor P 787
3. BIS r .358
Attentional P .052
4. BIS r .788
Total P <.001
5 ESR r .005
] 978
6. CRP r -.034
P .856

2 3 4 5 6
281 373 771 .048 .059
.205 .088 <.001 .830 796

435 714 -.400 -.286

.043 <.001 065 197
-.051 .686 -.339 -.184
.789 <.001 122 411
473 593 -.254 -.182
.008 <.001 255 417
—133 339 176 314
.485 067 351 155
-.021 415 .083 .538
910 023 663 .002

Abbreviations: BIS, Barratt Impulsivity Scale; ESR: Erythrocyte Sedimentation Rate;CRP: C-Reactive Protein; r: Correlation Coefficient.
The correlation coefficients for the relationships between the variables were examined using the Spearman test.

Correlations are reported for the RF+ (below) and the RF- group (above).

RF+ patients had higher impulsivity scores of BIS than
RF- patients, consistent with the study’s hypothesis.

The clinical and demographic features of the
participants in  the groups were statistically
comparable, with the exception of smoking.

Consistent  with  this study, previous studies also
found that RF positivity was associated with smoking
frequency (45). Moreover, smoking has been linked
to elevated levels of pro-inflammatory cytokines (46).
Besides that.it is a common finding of many studies
that smoking frequency is associated with impulsivity
(47-49). As a result, smoking may be the primary
cause of inflammation, or it may be the outcome
of impulsivity provoked by inflammatory processes.
Although the cause and effect relationship is not fully
known, freatments for high impulsivity detected in RF+
patients will be useful for preventing behaviors that
may adversely affect the prognosis of the disease,
such as smoking.

Depression and anxiety disorders are more common
in rheumatoid arthritis patients than in the general
population (50). Different factors may cause these
psychological sympfoms in rheumatoid arthritis.
Socioeconomic factors (such as income, education,
etc.), patient-related factors (such as gender, age,
etc. ), and disease-related factors (such as disease
activity, pain, efc.) are the main factors in the
emergence of mental symptoms (51). Moreover, it
has been shown that inflammation is associated with
higher severity of depression and anxiety (52). This study
found no significant relationship between RF positivity
and depression or anxiety symptoms in rheumatoid
arthritis patients. RF may not be the primary biologic
marker predicting depression or anxiety symptoms in
rheumatoid arthritis patients. The findings need o be
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replicated in studies with larger samples. In addition,
it is known that the severity of depression and anxiety
symptoms can affect impulsivity characteristics (53).
The fact that both groups had similar severity of anxiety
and depression made it easier to compare the groups
in their impulsivity in this study.

Seronegative and positive rheumatoid arthritis have
different genetic and environmental backgrounds,
disease presentations, and freatment response levels
(54). Therefore, it is thought that both groups refer
to different entities (7). It has been reported that RF
+ is associated with a more severe, more erosive
phenotype and exira-arficular manifestations (45).
Furthermore, it has been reported that RF may be
an essential marker regarding psychiatric symptoms
in rheumatoid arthritis patients (8). RF - is found to be
related to higher emotion expression than RF + (8).
Besides, this study indicates that RF + patients had
higher impulsivity scores of BIS than RF- patients. It can
be concluded that RF+ patients are more impulsive
and may have difficulty expressing emotions.
Consistent with these findings, it has been shown that
there is a correlation between impulsivity, and emotion
recognifion difficulties (55). Moreover, impulsivity,
emotion recognition, and expression difficulties were
associated with impulse confrol problems such as
binge drinking (55). This study shows the relationship
between RF +and impulsivity. However, further studies
are needed fo evaluate the relationship between
seropositivity and increased impulsivity dimensions.
It will be important to investigate the impulsivity
characteristics determined by behavioral impulsivity
tasks in future studies.

Previous studies have shown that the RF + group had
cognitive impairement according to MoCA (Monfreal
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Cognitive Assessment) than the RF- group (11). In
this study, it was shown that there was a correlation
between CRP, an inflammation biomarker, and
attention impulsivity scores in the RF+ group. All these
findings suggest that RF+ patients may experience
impairment in areas related to attention and memory
during the inflammation process. Furthermore, an
increasing number of research have been published
demonstrating that inflammation is connected with
cognitive impulsivity (19, 20). Further studies on the
etiology of attentional impulsivity in RF+ patients and
its relationship with inflammation are needed.

This study found no stafistical relationship between
RF positivity and treatment compliance. In this
study, the impulsivity dimension that increased in the
inflammation RF+ group was attentional impulsivity.
In a previous study using the BIS in HIV patients, non-
planning impulsivity was shown to be associated with
tfreatment adherence (56). In this study, the fact that
there was no change in the non-planning impulsivity
dimension between the groups may have caused the
lack of difference in terms of treatment adherence.
Furthermore, this study found no statistical relationship
between RF positivity, and eating behaviors. These
results indicate that impulsivity, which was shown to
be increased in RF+ patients, did not affect eating
attitudes and treatment compliance in rheumatoid
arthritis. Moreover, this may also be related to the
scales’ limitations. The |ES-2 focuses on adaptive types
of eating behaviors. In future studies, it may be helpful
to use scales that evaluate pathological eating
behaviors that may be associated with impulse control
problems.

In conclusion, the study findings showed a relationship
between RF positivity and impulsivity with BIS in
patients with rheumatoid arthritis. Recognition and
management of behaviors associated with impulsivity
may benefit those with RF positivity. More study is
required to evaluate the different characteristics of
impulsivity and their effect on prognosis in rheumatoid
arthritis.

Limitations

This study has several limitations. Firstly, this study has
a limitation since it is a cross-sectional design. This
prevents the establishment of a cause-and-effect
link between the findings. There is a need for future
studies with follow-up periods. Secondly, the statistical
significance of some comparisons may be constrained
by the small sample sizes in the groups. Replicating
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the study findings with bigger samples will overcome
these limitations. Thirdly, no structured clinical interview
was used to exclude mental disorders. Nevertheless,
the exclusion of those diagnosed with mental iliness
provided a more homogeneous study sample. Fourthly,
it has been reported that ESR and CRP values, which
are biomarkers used to evaluate inflammation in this
study, may not be entirely reliable (57). It would be
beneficial to repeat the study findings by developing
better biomarker panels to assess inflammatory activity.
Fifthly, freatments used by the participants were
not taken info account can be considered another
limitation of the study. Further studies with drug naive
patients are needed to confirm our findings. Sixtly,
diseases other than rheumatologic diseases that could
lead to RF positivity were not excluded. Nevertheless,
the exclusion of other rheumatologic diseases in this
study enabled the exclusion of most of the other
causes of RF positivity. Lastly, in this study, impulsivity
was assessed using a self-report measure. Another gap
in the literature will be covered by studies that assess
impulsivity with behavioral tasks.

Statements and Declarations
Competing Interests

The author declares no potential conflicts of interest
concerning this article's research, authorship, or
publication.

Funding
There is no funder.
Data Availability

The data sets generated during or analyzed during the
current study are available from the corresponding
author upon reasonable request.

Authors’ Contributions

Both authors conceptualized and designed the
study, collected the data, analysed and interpreted
data, revised the manuscript, and approved the final
manuscript as submitted.

References

1.Krijoolder DI, Verstappen M, van Dijk BT, Dakkak YJ, Burgers LE, Boer
AC, et al. Intervention with methotrexate in patients with arthralgia at
risk of rheumatoid arthritis to reduce the development of persistent
arthritis and ifs disease burden (TREAT EARLIER): a randomised,
double-blind, placebo-controlled, proof-of-concept ftrial. Lancet.
2022;400:283-94.

2.Figus FA, Piga M, Azzolin I, McConnell R, lagnocco A. Rheumatoid
arthritis: Extra-articular manifestations and comorbidities. Autoimmun
Rev. 2021;20:102776.



Impulsivity in Rheumatoid Arthritis - OJit and Yildinm

Genel Tip Dergisi

3.Trabelsi M, Romand X, Gilson M, Vaillant M, Guerne PA, Hayem G,
et al. Rheumatoid Meningitis a Rare Exfra-Articular Manifestation of
Rheumatoid Arthritis: Report of 6 Cases and Literature Review. J Clin
Med. 2020;9.

4.Alexander SK, Di Cicco M, Pohl U, Cifelli A. Rheumatoid disease:
an unusual cause of relapsing meningoencephalitis. BMJ Case Rep.
2018;2018.

5.nan AS, Masatlioglu S, Ozyurek SC, Engin D, Erdem I. Unusual
cenfral nervous system involvement of rheumatoid arthritis: successful
tfreatment with steroid and azathioprine. Rheumatol Int. 2011;31:1383-
5.

6.Markenson JA, McDougal JS, Tsairis P, Lockshin MD, Christian CL.
Rheumatoid meningitis: a localized immune process. Ann Intern Med.
1979,90:786-9.

7.Scott DL, Wolfe F, Huizihga TW. Rheumatoid arthritis. Lancet.
2010:;376:1094-108.

8.TillmannT, Krishnadas R, Cavanagh J, PetridesKV. Possible rheumatoid
arthritis subtypes in ferms of rheumatoid factor, depression, diagnostic
delay and emotional expression: an exploratory case-confrol study.
Arthritis Res Ther. 2013;15:R45.

9.Ho RC, Fu EH, Chua AN, Cheak AA, Mak A. Clinical and psychosocial
factors associated with depression and anxiety in Singaporean
patients with rheumatoid arthritis. Int J Rheum Dis. 2011;14:37-47.

10.Stanciu |, Anderson J, Siebert S, Mackay D, Lyall DM. Associations of
rheumatoid arthritis and rheumatoid factor with mental health, sleep
and cognition characteristics in the UK Biobank. SciRep. 2022;12:19844.

11.Vitturi BK, Nascimento BAC, Alves BR, de Campos FSC, Torigoe
DY. Cognitive impairment in patients with rheumatoid arthritis. J Clin
Neurosci. 2019;69:81-7.

12.Jackson NA, Jabbi MM. Integrating biobehavioral information
to predict mood disorder suicide risk. Brain Behav Immun Health.
2022;24:100495.

13.Vallee A. Neuroinflammation in Schizophrenia: The Key Role of the
WNT/beta-Catenin Pathway. Int J Mol Sci. 2022;23.

14.Thomas M, Savitz J, Zhang Y, Burrows K, Smith R, Figueroa-Hall L,
et al. Elevated Systemic Inflammation Is Associated with Reduced
Corticolimbic White Matter Integrity in Depression. Life (Basel). 2021;12.

15.Coccaro EF, Sripada CS, Yanowitch RN, Phan KL. Corticolimbic
functioninimpulsive aggressive behavior. Biol Psychiatry. 2011;69:1153-
9.

16.Wohleb ES. Neuron-Microglia Interactions in Mental Health
Disorders: “For Better, and For Worse”. Front Immunol. 2016;7:544.

17.Mora S, Martin-Gonzalez E, Prados-Pardo A, Moreno J, Lopez MJ,
Pilar-Cuellar F, et al. Increased vulnerability to impulsive behavior after
streptococcal antigen exposure and antibiotic treatment in rats. Brain
Behav Immun. 2020;89:675-88.

18.Coryell W, Wilcox H, Evans SJ, Pandey GN, Jones-Brando L,
Dickerson F, et al. Aggression, impulsivity and inflammatory markers as
risk factors for suicidal behavior. J Psychiatfr Res. 2018;106:38-42.

19.Gassen J, Prokosch ML, Eimerbrink MJ, Proffitt Leyva RP, White
JD, Peterman JL, et al. Inflammation Predicts Decision-Making
Characterized by Impulsivity, Present Focus, and an Inability to Delay
Gratification. Sci Rep. 2019;9:4928.

20.Madison AA, Kiecolt-Glaser JK. Are sick people really more
impulsive?: Investigating inflammation-driven impulsivity.
Psychoneuroendocrinology. 2022;141:105763.

725

21.Dalley JW, Everitt BJ, Robbins TW. Impulsivity, compulsivity, and top-
down cognitive control. Neuron. 2011;69:680-94.

22.American Psychiatric  Association. Diagnostic and Statistical
Manual of Mental Disorders. Fifth Edition ed. Washington: American
Psychiatric Association,; 2013.

23.Benard M, Bellisle F, Kesse-Guyot E, Julia C, Andreeva VA, Etile F,
et al. Impulsivity is associated with food intake, snacking, and eating
disorders in a general population. Am J Clin Nutr. 2019;109:117-26.

24.Belzeaux R, Boyer L, Mazzola-Pomietto P, Michel P, Correard N,
Aubin V, et al. Adherence to medication is associated with non-
planning impulsivity in euthymic bipolar disorder patients. J Affect
Disord. 2015;184:60-6.

25.KimYS, Cha B, Lee D, Kim SM, Moon E, Park CS, et al. The Relationship
between Impulsivity and Quality of Life in Euthymic Patients with
Bipolar Disorder. Psychiatry Investig. 2013;10:246-52.

26.Cormier BM, Wittkower ED. Psychological aspects of rheumatoid
arthritis. Can Med Assoc J. 1957;77:533-41.

27 Kowalec K, Carney H, Patel M, Hitchon C, Bolton JM, Patten
SB, et al. Prevalence and Risk Factors of Substance Use Disorder in
Rheumatoid Arthritis. ACR Open Rheumatol. 2021;3:889-96.

28.Prior JA, Paskins Z, Whittle R, Abdul-Sultan A, Chew-Graham CA,
Muller S, et al. Rneumatic Conditions as Risk Factors for Self-Harm: A
Retrospective Cohort Study. Arthritis Care Res (Hoboken). 2021;73:130-
7.

29.Tektonidou MG, Dasgupta A, Ward MM. Suicidal ideation among
adults with arthritis: prevalence and subgroups at highest risk. Data
from the 2007-2008 National Health and Nutrition Examination Survey.
Arthritis Care Res (Hoboken). 2011;63:1322-33.

30.Kay J, Upchurch KS. ACR/EULAR 2010 rheumatoid arthritis
classification criteria. Rheumatology (Oxford). 2012;51 Suppl 6:vi5-9.

31.van Riel PL. The development of the disease activity score (DAS)
and the disease activity score using 28 joint counts (DAS28). Clin Exp
Rheumatol. 2014;32:5-65-74.

32.Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt
impulsiveness scale. J Clin Psychol. 1995;51:768-74.

33.GUlle¢ H, Tamam L, Yazici GUle¢ M, Tuhan M, Karakus G, Zengin
M, et al. Psychometric Properties of the Turkish Version of the Barratt
Impulsiveness Scale-11. Klinik Psikofarmakoloji BUlteni 2008;18:251-8.

34.Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring
clinical anxiety: psychometric properties. J Consult Clin Psychol.
1988;56:893-7.

35.Ulusoy M, Sahin N, Erkmen H. Turkish Version of the Beck Anxiety
Inventory. Journal of Cognitive Psychotherapy 1998;12:163-72.

36.Beck AT, Ward CH, Mendelson M, Mock J, J. E. An inventory for
measuring depression. Arch Gen Psychiatry 1961;4:561-71.

37.Hisli N. Beck depresyon envanterinin Universite dgrencileri igin
gecerligi, gUvenirlidi. Psikoloji Dergisi. 1988;6:3-13.

38.Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity
of a medication adherence measure in an outpatient setting. J Clin
Hypertens (Greenwich). 2008;10:348-54.

39.Hacihasanoglu Asilar R, Gozum S, Capik C, Morisky DE. Reliability
and validity of the Turkish form of the eight-item Morisky medication
adherence scale in hypertensive patients. Anadolu Kardiyol Derg.
2014;14:692-700.

40.Tylka TL, Kroon Van Diest AM. The Intuitive Eating Scale-2: item



Impulsivity in Rheumatoid Arthritis - OJit and Yildinm

Genel Tip Dergisi

refinement and psychometric evaluation with college women and
men. J Couns Psychol. 2013;60:137-53.

41.Ramalho SM, Saint-Maurice PF, Felix S, Conceicao E. Intuitive eating
Scale-2: Factor structure and associations with disordered eating,
impulsivity and quality of life in adolescents with overweight/obesity.
Eat Behav. 2022;44:101593.

42.Bas M, Karaca KE, Saglam D, Aritici G, Cengiz E, Koksal S, et al.
Turkish version of the Intuitive Eating Scale-2: Validity and reliability
among university students. Appetite. 2017;114:391-7.

43.Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rneum. 1980;23:137-45.

44 Kucukdeveci AA, Sahin H, Ataman S, Griffiths B, Tennant A. Issues
in cross-cultural validity: example from the adaptation, reliability, and
validity testing of a Turkish version of the Stanford Health Assessment
Questionnaire. Arthritis Rhneum. 2004;51:14-9.

45.Wu CY, Yang HY, Luo SF, Lai JH. From Rheumatoid Factor to Anfi-
Citrullinated  Protein  Antibodies and Anti-Carbamylated Protein
Antibodies for Diagnosis and Prognosis Prediction in Patients with
Rheumatoid Arthritis. Int J Mol Sci. 2021;22.

46.Sopori ML, Kozak W. Immunomodulatory effects of cigarette smoke.
J Neuroimmunol. 1998;83:148-56.

47 Balevich EC, Wein ND, Flory JD. Cigarette smoking and measures of
impulsivity in a college sample. Subst Abus. 2013;34:256-62.

48.Flory JD, Manuck SB. Impulsiveness and cigarefte smoking.
Psychosom Med. 2009;71:431-7.

49 Kale D, Stautz K, Cooper A. Impulsivity related personality fraits and
cigarette smoking in adults: A meta-analysis using the UPPS-P model of
impulsivity and reward sensitivity. Drug Alcohol Depend. 2018;185:149-
67.

50.Lwin MN, Serhal L, Holroyd C, Edwards CJ. Rneumatoid Arthritis: The
Impact of Mental Health on Disease: A Narrative Review. Rheumatol
Ther. 2020;7:457-71.

51.Margaretten M, Julian L, Katz P, Yelin E. Depression in patients with
rheumatoid arthritis: description, causes and mechanisms. Int J Clin
Rheumtol. 2011;6:617-23.

52.Milaneschi Y, Kappelmann N, Ye Z, Lamers F, Moser S, Jones PB, et
al. Association of inflammation with depression and anxiety: evidence
for symptom-specificity and potential causality from UK Biobank and
NESDA cohorts. Mol Psychiatry. 2021;26:7393-402.

53.Moustafa AA, Tindle R, Frydecka D, Misiak B. Impulsivity and its
relationship with anxiety, depression and stress. Compr Psychiaftry.
2017;74:173-9.

54.van Delft MAM, Huizinga TWJ. An overview of autoantibodies in
rheumatoid arthritis. J Autoimmun. 2020;110:102392.

55.Herman AM, Pilcher N, Duka T. Deter the emotions: Alexithymia,
impulsivity and their relationship to binge drinking. Addict Behav Rep.
2020;12:100308.

56.Dunne EM, Cook RL, Ennis N. Non-planning Impulsivity But Not
Behavioral Impulsivity is Associated with HIV Medication Non-
adherence. AIDS Behav. 2019;23:1297-305.

57.0rr CK, Najm A, Young F, McGarry T, Biniecka M, Fearon U, et al. The
Utility and Limitations of CRP, ESR and DAS28-CRP in Appraising Disease
Activity in Rheumatoid Arthritis. Front Med (Lausanne). 2018;5:185.

726



	Factors Affecting COVID-19 Vaccine Confidence and Prevalence of Post-COVID Syndrome

