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efficacy, or future outcomes in patients with comorbidities.
The value of such registries in accumulating and evaluating
relevant data cannot be underestimated.

In this study, differences in the DAS28-CRP score between
patients treated with abatacept in the <MDA and HDA groups
were consistent throughout the study period and remained
significant at 24 weeks. The proportion of patients who
achieved LDA or remission at 24 weeks was significantly
lower in the HDA group. Multivariate regression analysis
demonstrated that HDA at baseline was an independent nega-
tive predictor for achieving LDA and remission. Abatacept
treatment in patients with HDA appeared to yield poor clinical
results. However, similar results have been reported in previous
studies related to TNF inhibitors and tocilizumab [1-5, 18].
Thus, inferior clinical efficacy in HDA patients is not abatacept
specific, but is likely due to common features of DMARD:s.
The proportion of patients who achieved a moderate or good
EULAR response was higher in the HDA group at 24 weeks.
There was a sharp downward trend in the HDA group between
12 and 24 weeks, whereas the trend was gradual in the <MDA
group after 4 weeks. A longer period is necessary to evaluate
whether disease activity in the HDA group can eventually
correspond to activity in the <MDA group.

Clinical efficacy in patients with HDA was similar between
abatacept, adalimumab, and tocilizumab. This is the first study
to demonstrate the clinical efficacy of three different classes of
biologics in RA patients with HDA in clinical practice from
the TBCR. Given that neither adalimumab nor tocilizamab
were independent factors for achieving LDA or remission
compared with abatacept, we suggest that there are no signif-
icant differences between the three biologics regarding clinical
efficacy for HDA RA. However, several differences were
observed. Tocilizumab treatment resulted in a higher propor-
tion of patients who achieved a moderate EULAR response at
24 weeks and was an independent factor for a moderate
EULAR response at 24 weeks compared to abatacept.
Cytokine-blocking biologics, specifically tocilizumab, led to
normal acute phase reactants (e.g. CRP or ESR) in almost all

patients. While this constitutes a positive treatment effect,
improvement in CRP might lead to an overestimation of the
EULAR response rate based on DAS28-CRP [19]. Abatacept
had an average discontinuation rate due to insufficient clinical
efficacy. Adalimumab had the highest discontinuation rate due
to insufficiency despite a higher proportion of biologic-naive
patients and concomitant MTX use compared to abatacept and
tocilizumab, which could be due to relatively low MTX doses
in Japan compared to doses used in European countries and
the USA. It will be necessary to study patients treated with
higher doses of MTX in the future. Tocilizumab had the
lowest discontinuation rate due to insufficiency despite having
the lowest proportion of biologic-naive patients and concom-
itant MTX use. This could be partially explained by a higher
rate of achieving a EULAR response, which generally encour-
ages physicians to continue treatment even if clinical efficacy
appears to be inadequate. It will be necessary to study whether
low discontinuation rates can be maintained for longer periods
of time. In contrast, tocilizamab demonstrated the highest
discontinuation rate due to adverse events compared to
abatacept. Abatacept satisfactorily balances clinical efficacy
and safety in RA patients with HDA.

‘Biologic-naive’ was an independent factor for achieving
LDA or EULAR responses at 24 weeks in patients treated
with abatacept. Similar to other classes of biologics, abatacept
likely demonstrates optimal efficacy in biologic-naive pa-
tients. Several reports have indicated that adalimumab or
tocilizumab demonstrate higher efficacy in biologic-naive
patients compared to patients with a history of prior biologic
use [5,20-26]. Advanced functional impairment has also been
reported as a negative factor regarding clinical efficacy of
adalimumab and tocilizumab [1, 18, 27, 28]. ‘Better physical
function’ in all patients treated with abatacept was an inde-
pendent factor for achieving LDA. In patients with HDA at
baseline using abatacept, adalimumab, or tocilizumab, ‘bio-
logic-naive’ or ‘better physical function’ were independent
factors for achieving LDA or remission rather than the specific
agent used. Thus, baseline characteristics are more critical
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than treatment agents for predicting favourable clinical effica-
cy in RA patients with HDA.

This study has several limitations. It was observational and
not randomised, and treatments were likely influenced by
patient characteristics and other factors such as preference of
administration routes. Although concomitant MTX use was
not an independent factor for achieving LDA, remission, or a
moderate EULAR response in all patients treated with
abatacept and patients with HDA treated with abatacept,
adalimumab, or tocilizumab, the mean MTX dose was rela-
tively low in this study. Future studies with higher MTX doses
are necessary to conclude whether MTX has a synergistic
effect. In addition, radiographic data were not available. Due
to the importance of joint protective effects in demonstrating
clinical efficacy, evaluating radiographic changes in patients
treated with abatacept will be necessary in the future.

In conclusion, this study demonstrated the clinical efficacy
of abatacept, adalimumab, and tocilizumab in clinical practice.
The clinical efficacy in RA patients with HDA was similar
between the three classes of biologics. We suggest that
abatacept can be used to treat patients with low, moderate,
and high disease activity in clinical practice.
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Alexithymia, Depression, Inflammation,
and Pain in Patients With Rheumatoid Arthritis

MASAYO KOJIMA," TOSHIHISA KOJIMA,> SADAO SUZUKI,"' NOBUNORI TAKAHASHI,?
KOJI FUNAHASHI,® DAIZO KATO,> MASAHIRO HANABAYASHI,® SHINYA HIRABARA,® SHUJI ASAIL?
anp NAOKI ISHIGURO?

Objective. We previously reported that depression and inflammation have independent effects on pain severity in
patients with rheumatoid arthritis (RA). Alexithymia is a personality trait characterized by deficits in cognitive process-
ing and regulation of emotions. A broad association between alexithymia and various health problems has been
suggested, including depression, inflammation, and pain. The objective of this study was to examine the independent
influence of alexithymia on pain perception and its relationship to depression and inflammation.

Methods. We evaluated 213 RA outpatients who completed self-administered questionnaires, including the Beck De-
pression Inventory-II (BDI-II) to measure depression severity, the 20-item Toronto Alexithymia Scale (TAS-20) to measure
degree of alexithymia, and a visual analog scale to quantify perceived pain. Serum C-reactive protein (CRP) levels were
measured to quantify inflammation severity.

Results. An initial significant positive association between the TAS-20 score and pain severity (P = 0.01) lost significance
after controlling for BDI-II score and CRP level using regression analysis. An interaction was observed among alexithy-
mia, depression, and inflammation with regard to perceived pain. Among those without alexithymia, pain severity
increased linearly with the CRP tertile levels regardless of the presence of depression (P < 0.001 for trend). No linear
association between pain severity and CRP level was observed among those with alexithymia. Moreover, depressed
patients with alexithymia (BDI-II score =14 and TAS-20 score =61) reported severe pain even at low CRP levels.
Conclusion. Alexithymia might have a substantial role in pain perception as well as depression in patients with RA. A
biopsychosocial approach is essential to achieve better pain control.

INTRODUCTION sistent pain, arising from inflammation. This pain is also
known to possess a strong emotional component and is
affected by mood and psychosocial factors (1). We previ-
ously reported the independent influences of depression
severity and inflammation on perceived pain in patients
with RA (2). Both the depression score and the serum
levels of C-reactive protein (CRP), a biomarker of inflam-
mation, were significantly associated with pain, even after
controlling for each other and for clinical covariates by
regression analysis.

Rheumatoid arthritis (RA) is a chronic disease in which an
autoimmune disorder causes inflammation of the joints
and surrounding tissues. Patients with RA experience per-
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Significance & Innovations

o Alexithymia, which is a personality trait charac-
terized by the inability to identify and describe
one’s own feelings and a preference for externally
oriented thinking rather than introspection, is con-
sidered as a risk factor that is broadly associated
with various mental and physical health problems.

This is the first study to evaluate the interrelation-
ships between alexithymia, depression, inflamma-
tion, and perceived pain intensity in patients with
rheumatoid arthritis (RA).

Alexithymia might have played a substantial role
in pain perception, and when it was coupled with
depression, it could separate the perception of
pain from the physical effects of inflammation.

o Therefore, to achieve appropriate pain control in
all patients with RA, the assessment of alexithy-
mia and use of biopsychosocial approaches would
be required, in addition to traditional pharmaceu-
tical interventions.

Alexithymia is defined as a personality construct with
difficulties in affective self-regulation (3). It has been pro-
posed to be a cluster of cognitive and affective character-
istics that are commonly observed among classic psycho-
somatic patients for whom therapy has been unsuccessful
(4). Individuals with alexithymia tend to experience diffi-
culties in identifying and describing their inner feelings
and have a limited imaginary capacity and a preference for
externally oriented thinking rather than introspection (3).
To date, alexithymia has been reported to have a broad
association with various mental and physical problems,
including depression (5), inflammation (6—8), and pain
(9). Furthermore, alexithymia is suspected to be an impor-
tant psychosocial factor affecting disease control and
health promotion (10-12).

Pain is a personal, subjective experience produced by
multiple influences and is composed of sensory, affective,
and cognitive dimensions (13). Considering the construct
of alexithymia reflecting deficits in cognitive processing
and the regulation of emotions, alexithymia may play
some role in pain perception. A high prevalence of alex-
ithymia has been observed in patients with chronic pain
(9), including those with RA (14,15). Numerous observa-
tional and some experimental studies revealed positive
associations between alexithymia and pain intensity and
sensitivity (16). However, there are some conflicting re-
ports; alexithymia has been suggested to be associated
with poor awareness of physical symptoms, such as car-
diac pain, resulting in a delay of seeking treatment (17).
One possible reason for this inconsistency may be the
influence of negative affect. Alexithymia has been reported
to be associated with negative affect (5), which is substan-
tially associated with pain (1). Pain and depression often
coexist and each increases the gravity of the other, since
they share several pathophysiologic pathways, including

neuroendocrine and immune activities (18). The indepen-
dent effect of alexithymia on pain perception has rarely
been examined so far. Hosoi et al examined 129 patients
with neuromuscular disorders and found that the associ-
ation between alexithymia and pain intensity is greatly
diminished when controlling for baseline negative affect
(19). Another shortcoming of previous studies is that most
of them evaluated the output of pain without considering
the inputs of pain (13). According to recent experimental
studies, those with alexithymia may be insensitive to their
own physical sensation when the external stimuli are not
strong enough (16,20).

The purpose of this study was to examine the indepen-
dent impact of alexithymia on pain perception among
patients with RA. From accumulating evidence, we hy-
pothesized that the association of perceived pain severity
is altered by the level of inflammation and by the presence
of depression and alexithymia. It is speculated that RA
patients with alexithymia may report more severe pain
than the level estimated from CRP results when they are
depressed because they are unable to modulate their own
feelings and tend to amplify bodily sensations due to psy-
chological distress (21). On the other hand, patients with
alexithymia may be less responsive to inflammation when
they are not depressive because of their external focus of
attention (17).

To our knowledge, this is the first study assessing the
interrelationships between alexithymia, depression, in-
flammation, and pain perception. We explored how alex-
ithymia may intervene in the association we had observed
in the previous study.

PATIENTS AND METHODS

We conducted a secondary analysis of data from the ob-
servational study focusing on the association between the
psychosocial factors and clinical evaluations in patients
with RA. The study protocol followed has been described
in detail in a previous publication (2). The Research Ethics
Committee of Nagoya City University Graduate School of
Medical Sciences, Japan approved the research protocol.

Subjects. The study subjects were selected from among
patients who met the criteria of the American College of
Rheumatology (22) and attended the Outpatient Rheuma-
tology Clinic of Nagoya University Hospital (Nagoya, Ja-
pan) between March 7 and April 18, 2003. During this
period, trained research assistants invited 321 eligible pa-
tients to participate in the study after briefly explaining the
protocol. Of these 321 patients, 303 provided written in-
formed consent for participation and completed the self-
administered questionnaires. Finally, a total of 218 pa-
tients, who completed all of the clinical examinations and
questionnaire surveys, were included in the current study.

Measures. All of the patients who agreed to participate
in the study were asked to complete self-administered
questionnaires that reported their sociodemographic char-
acteristics, smoking and drinking habits, year of RA onset,
and current perceived pain severity using a visual analog
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scale. The details of the questionnaire have been described
in a previous study (2). In addition, the questionnaire
included a battery of well-validated self-reporting inven-
tories for evaluation of psychosocial factors. Alexithymia
was evaluated using the Japanese version (23) of the 20-
item Toronto Alexithymia Scale (TAS-20) (24,25), which
is the most internationally popular instrument to assess
alexithymia (12). Total TAS-20 scores range from 20-100,
and a score of =61 was suggested for use in alexithymia
screening by the original authors (25). Depression severity
was assessed using the Japanese version (26) of the Beck
Depression Inventory-1I (BDI-II) (27). BDI-II scores range
from 0-63, and a score of =14 indicates the presence of at
least mild to moderate symptoms of depression (27,28).

As part of routine clinical examinations, experienced
rheumatologists who were unaware of patients’ participa-
tion in this study assessed the number of swollen and/or
tender joints along with the Steinbrocker functional clas-
sification (29) and made a global assessment of disease
severity for each of their patients. Serum CRP levels were
measured using standard methodology (30) on a JCA-BM
2250 autoanalyzer (JEOL) with CRP-Latex (II) X2 SEIKEN
reagents from Denka Seiken. Inter- and intraassay varia-
tions of the measurements for CRP were <10%.

Blood sampling, clinical assessment, and the self-ad-
ministered questionnaire were completed on the same
day. The time intervals between them were <12 hours
{(2—4 hours for most patients).

Statistical analysis. Data were analyzed using SPSS for
Windows (IBM SPSS statistics 19). All statistical tests
were 2-sided. A P value of less than 0.05 was considered
significant, and a value between 0.05 and 0.1 was consid-
ered marginally significant. Each variable was visually
inspected to validate the assumption of a normal distribu-
tion. The CRP data were natural log-transformed after
adding 1 to each value, since these data were skewed and
2 of the subjects had values of 0.

The background characteristics of the patients were ini-
tially compared on the basis of the presence of alexithymia
using the chi-square test for categorical variables and the
t-test for continuous variables. A TAS-20 score of 61 was
used as the cutoff to define the presence of alexithymia
(25). To explore the relationships between variables, Pear-
son’s correlation coefficients were calculated.

Thereafter, linear regression analyses were performed to
evaluate the independent association of the TAS-20, the
BDI-II, and the log-transformed CRP with perceived pain
severity. The dependent variable was pain severity, and
each variable was individually entered as an independent
variable initially. Subsequently, CRP, TAS-20, and BDI-II
scores were entered into the same model in succession.
Variables to be entered as potential confounders into the
final model were selected from those that exhibited a sig-
nificant correlation with perceived pain and any of the
TAS-20, BDI-II, or CRP scores (31).

To confirm the hypotheses that RA patients with alex-
ithymia perceive more severe pain than expected, based
on their level of inflammation and depression, interaction
terms between the TAS-20, the BDI-II, and CRP were en-

tered into the regression model. Upper and lower tertiles
were used as cutoff points to categorize CRP level into 3
groups. Further, the subjects were divided into 4 groups
according to the presence or absence of depression (BDI-II
score =14) and alexithymia (TAS-20 score =61). Regres-
sion analysis was conducted separately to estimate the
impact of CRP level on pain severity perceived by the
groups. Finally, average pain severity by the low, middle,
and high levels of CRP by the presence of depression and
alexithymia adjusted for covariates was estimated by using
analysis of covariance. Upper and lower tertiles were used
as cutoff points to categorize CRP into 3 levels.

RESULTS

Background characteristics and the presence of alex-
ithymia. The mean = SD age of the subjects was 60 * 12
years and 81.7% were women. In total, 46 patients (21.6%)
had alexithymia according to the TAS-20 cutoff score of
=61. The demographic, laboratory, and psychosocial vari-
ables, organized on the basis of the presence of alexithy-
mia, are shown in Table 1. Subjects with alexithymia were
more likely to be unmarried, be living alone, have incom-
plete higher education, and have severe physical disabili-
ties compared with those without alexithymia. Both the
pain and BDI-II scores of those with alexithymia were
higher compared with those without alexithymia. There
were no differences in age, sex, disease duration, or CRP
level between those with and without alexithymia.

Interrelationships between variables. Pearson’s corre-
lation coefficients between the variables TAS-20 score,
BDI-II score, and CRP level, along with the potential cova-
riates physical function, age, living status, and educational
level, are listed in Table 2. TAS-20 score revealed statisti-
cally significant correlations with BDI-II score, physical
function, and years of education. TAS-20 score was not
significantly associated with CRP level, whereas BDI-II
score was positively associated with CRP level and phys-
ical function. In addition, age was significantly correlated
only with physical function.

Perceived pain severity was significantly correlated with
TAS-20 and BDI-II scores, CRP level, age, the total number
of swollen joint counts, physical function, and years of
education (data are not shown in the table because equiv-
alent data are shown in Table 3). However, sex was only
marginally associated with CRP level (r = 0.13, P = 0.06)
and living status (r = —0.12, P = 0.07) and was not asso-
ciated with pain, TAS-20 score, or BDI-II score. Therefore,
the combined data of men and women were used for
further analysis.

Independent influence of alexithymia on perceived
pain. To investigate the independent influence of alex-
ithymia on perceived pain, a hierarchical regression ana-
lysis was conducted. The standardized beta coefficient of
each variable is shown in Table 3. When TAS-20 and
BDI-II scores were entered into the same model, the asso-
ciation between TAS-20 score and perceived pain severity
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Table 1. Demographic, clinical, and psychosocial characteristics of the patients with RA by the presence of alexithymia*
_ Alexithymic, Nonalexithymic,
Total (n = 213) TAS-20 =61 TAS-20 <61
Variables Value Range (n = 46) (n = 167) P
Sociodemographic characteristics
Age, years 60.0 = 12.0 18-85 61.2 = 10.6 59.4 = 12.4 0.35
Women, % 81.7 80.4 82.6 0.73
Married, % 75.8 62.8 79.0 0.03
Living alone, % 10.6 21.7 7.8 0.01
Current smoker, % 14.6 15.2 13.8 0.80
Education >12 years, % 22.0 11.9 24.6 0.02
Total income >$60,000/year, % 23.3 8.7 26.4 0.05
Clinical characteristics
RA disease duration, years - 11.7 = 10.6 0.2-60.8 13.0 = 11.0 11.3 = 10.6 0.40
Functional disability 2107 1-4 2306 2.0+0.7 0.01
Rheumatologist global severity 35.6 £ 17.5 0-91 37.0 + 15.3 35.1 = 18.0 0.50
Total number of tender joints 2.8+ 3.9 0-27 28*33 2.7 £ 4.0 0.86
Total number of swollen joints 42*5.4 0-40 3.0=3.0 44*59 0.03
CRP, mg/liter 21*24 0-13.9 22*26 21*x23 0.78
Perceived pain 34.6 £ 24.3 0-100 44.2 £ 22.8 32.1 £ 244 0.003
Depressive symptoms (BDI-II) 12.9 = 9.6 0-48 23.0 £11.1 10.3 £ 7.0 < 0.001
* Values are the mean *+ SD unless indicated otherwise. RA = rheumatoid arthritis; TAS-20 = 20-item Toronto Alexithymia Scale; CRP = C-reactive
protein; BDI-I = Beck Depression Inventory-IL.

was attenuated and inverted, whereas the impact of BDI-II
score on the pain level was unaltered. By further adding
CRP level into the model, the association between TAS-20
score and the pain level became insignificant. However,
BDI-II score and CRP level were both independently asso-
ciated with perceived pain severity even after controlling
for age, total number of swollen joints, functional disabil-
ity, and educational level.

Interaction between alexithymia, depression, inflam-
mation, and perceived pain. A marginally significant in-
teraction was confirmed between perceived pain and the
variables TAS-20 score, BDI-II score, and CRP level by
adding the interaction terms in the trivariable model (P =
0.07). Further, a significant interaction was observed be-
tween perceived pain and the variables BDI-II score and
CRP level only among those with alexithymia (P = 0.03).

Table 2. Pearson’s correlation coefficients between alexithymia, depression, C-reactive protein (CRP) level, and covariates

Total no. of swollen  Functional
Variables Alexithymia*  Depressiont CRP% joint counts disability§ Age
Depressiont
T 0.58 1.00
P < 0.001
CRP#
r 0.01 0.17 1.00
P 1.00 0.01
Total no. of swollen joint counts
T —0.08 0.05 0.47 1.00
P 0.27 0.44 < 0.001
Functional disability§
T 0.14 0.29 0.36 0.27 1.00
P 0.04 < 0.001 < 0.001 < 0.001
Age
T -0.01 0.07 0.08 0.11 0.21 1.00
P 0.85 0.28 0.26 0.12 0.002
Years of education
T -0.23 -0.19 —0.09 —0.02 —-0.12 -0.35
P 0.001 0.01 0.19 0.73 0.07 < 0.001

* Measured with the 20-item Toronto Alexithymia Scale.

t Measured with the Beck Depression Inventory-1L.

+ Each CRP value was natural log-transformed after adding 1.

§ Determined according to Steinbrocker functional classification.
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Table 3. Linear regression analyses showing the contribution of alexithymia, depression, natural log-transformed C-reactive
protein (CRP) level, and covariates to perceived pain severity in rheumatoid arthritis patients

Univariable model Bivariable model* Trivariable modelt  Multiadjusted model#

Standardized Standardized Standardized Standardized
Dependent variables B P B P B P B P
Alexithymia§ 0.17 0.01 -0.13 0.08 -0.07 0.28 —0.08 0.25
Depressionq 0.45 < 0.001 0.53 < 0.001 0.43 < 0.001 0.40 < 0.001
CRP# 0.45 < 0.001 0.38 < 0.001 0.35 < 0.001
Age 0.16 0.02 0.07 0.26
Total no. of swollen joint counts 0.20 0.004 —0.03 0.66
Functional disability** 0.34 < 0.001 0.10 0.12
Education >12 years —-0.18 0.009 —-0.06 0.32

* R? = 0.22, F[2,210] = 28.7, P < 0.001.

1+ R* = 0.36, F[3,209) = 38.3, P < 0.001.

+R? = 0.22, F[7,205] = 17.6, P < 0.001.

§ Measured with the 20-item Toronto Alexithymia Scale.

q Measured with the Beck Depression Inventory-IL.

# Each CRP value was natural log-transformed after adding 1.

** Determined according to Steinbrocker functional classification.

Average pain severity reported by subjects with low,
middle, and high CRP levels, arranged according to the
presence or absence of depression and alexithymia and
adjusted for age and functional disability, is displayed in
Figure 1. Among those without alexithymia, perceived
pain severity increased linearly with the level of CRP,
regardless of the presence of depression. Among nonde-

pressed patients with alexithymia, the high CRP level sub-
group revealed higher average pain severity compared
with that in the middle and low CRP level subgroups, but
no difference was observed between the middle and low
CRP level subgroups. Moreover, among depressed patients
with alexithymia, pain severity was comparable across all
CRP levels.
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Figure 1. Average pain severity reported by subjects with low, middle, and high C-reactive protein (CRP) levels, arranged according to the
presence or absence of depression (Beck Depression Inventory-II score =14 or <14) and alexithymia (20-item Toronto Alexithymia Scale
score =61 or <61), adjusted for age and functional disability. Upper and lower tertiles were used as cutoff points to categorize CRP into
3 levels (0-0.6, 0.7-2.5, and 2.6—13.9 mg/dl).
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Table 4. Effect of CRP level on perceived pain severity (increase of 1 mg/dl) by the presence of depression and alexithymia*

Nonalexithymic, nondepressed (TAS-20 <61, BDI-II <14)
Nonalexithymic, depressed (TAS-20 <61, BDI-II =14])
Alexithymic, nondepressed (TAS-20 =61, BDI-II <14)
Alexithymic, depressed (TAS-20 =61, BDI-II =14)

Unadjusted Adjusted
B = SE P B+ SE P
14.5 £ 2.9 < 0.001 12.6 £ 3.6 0.001
24.0 £ 4.8 < 0.001 23.3£5.8 < 0.001
18.9 £ 7.7 0.04 18.3 £ 10.0 0.13
7.0£55 0.21 27*70 0.70

Toronto Alexithymia Scale; BDI-I = Beck Depression Inventory-IL

* Adjusted for age, total number of swollen joint counts, functional disability, and educational level. CRP = C-reactive protein; TAS-20 = 20-item

The estimated impacts of CRP level on perceived pain
arranged by the presence or absence of depression and
alexithymia are shown in Table 4. CRP level was signifi-
cantly associated with perceived pain severity among
those without alexithymia, irrespective of the presence of
depression, even after controlling for age, total number of
swollen joint counts, functional disability, and educa-
tional level. Moreover, among nondepressed patients with
alexithymia, the linear association between CRP level and
pain severity became insignificant after adjusting for cova-
riates. However, no association was observed between CRP
level and pain severity among the group of depressed
patients with alexithymia.

DISCUSSION

In a previous study, we reported that perceived pain in-
creased independently in proportion with CRP and de-
pression levels (2). In the present study, we provide
additional information regarding these associations. Con-
sidering that pain is an unpleasant experience with sen-
sory, affective, and cognitive dimensions (13), it is not
surprising that alexithymia, a disorder of affect regulation
with a cluster of cognitive and affective characteristics, is
substantially associated with pain perception.

We confirmed that RA patients with alexithymia report
more severe pain than expected because of inflammation.
According to the present results, the severity of perceived
pain increased independently in a linear fashion with
increased CRP levels and with depression only among
those without alexithymia. In contrast, among patients
with alexithymia, the association between CRP level and
depression was more complicated and differed with re-
spect to the presence of depressive symptoms. If they were
depressed, patients with alexithymia tended to report se-
vere pain regardless of the inflammation level. Conversely,
nondepressed patients with alexithymia did not report
severe pain when they had mild to moderate inflamma-
tion. Nondepressed patients with alexithymia reported se-
vere pain only when their CRP levels were high.

Two different types of persistent pain are known to
exist: nociceptive (inflammatory) pain and neuropathic
pain (32). Nociceptive pain is triggered by inflammation,
which stimulates nociceptive receptors at the periphery of
the nervous system (33). Therefore, it is natural that per-
ceived pain severity increases linearly with CRP level,
reflecting the stimulation of nociceptive pain receptors.
The present study indicates the possibility that patients

with alexithymia are sensitive to neuropathic pain, but not
to nociceptive pain. Thus far, the association between
alexithymia and nociceptive pain has never been directly
discussed. Considering the characteristics of alexithymia,
which include difficulty in distinguishing between emo-
tional feelings and physical states (5), it is understandable
that patients with alexithymia may be insensitive to mild
to moderate physical stimulation originating from their
inner body when they are not under emotional stress. A
recent experimental study supports our speculation. Her-
bert et al examined 155 healthy students who had no or
only minimal depressive symptoms (mean = SD BDI-II
score 3.52 * 3.11) and found that the total TAS-20 score
was inversely associated with interoceptive awareness,
which was measured by the ability to count one’s heart-
beat (20). Future studies should confirm the interaction
between emotional distress and the strength of internal or
external stimuli on symptom perception in patients with
alexithymia. The findings of such a study may partly ex-
plain unhealthy behaviors, including the delay in health
care utilization, low compliance, or other behaviors that
can lead to poor health outcomes, including early death,
that have been consistently observed in the population
with alexithymia (11).

Previous studies have repeatedly suggested the neces-
sity of detecting and managing depression in patients at-
tending rheumatology clinics (34-37). The present results
clearly suggest the importance of considering the presence
and influences of alexithymia when designing an effective
approach to reduce pain in RA. According to our observa-
tion, if patients have high CRP levels, treatment focusing
on inflammation should be prioritized regardless of the
levels of alexithymia and depression. With regard to the
patients with low to middle levels of CRP, the patients’
alexithymic tendency should be considered when design-
ing the pain control strategy. Patients without alexithymia
reported increased pain in response to increasing levels of
CRP or depression; therefore, antiinflammatory therapy
will be effective for them, but a psychosocial approach
should be considered as well, since the more depressed
the patients are, the more pain they perceive. Further, with
regard to patients with alexithymia, the effects of antiin-
flammatory therapy seem to be limited, and some psycho-
social interventions must be necessary.

How should we approach patients with alexithymia?
Treating depression using medication and/or psychother-
apy has been reported to be difficult among patients with
alexithymia (38—41), and methods to reduce alexithymia
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have not been established yet (42). Theoretically, support-
ive psychiatric treatments are recommended for patients
with primary alexithymia, whereas modified psychody-
namic therapies are considered well suited for those who
develop secondary alexithymia as a reaction to stressful
situations (43). Two randomized controlled studies dem-
onstrated the effectiveness of 4 months of weekly group
psychotherapy, including relaxation and role playing, for
patients with coronary heart disease (44) and 5 months of
weekly supportive individual psychotherapy for general
psychiatric outpatients to reduce alexithymia levels (45).
We need a greater accumulation of evidence to identify
how to increase the effectiveness of alexithymia treatment.
Cognitive—behavioral therapy (CBT) has been an estab-
lished treatment option for the management of chronic
pain (46). A course of therapy that begins with primary
individual supportive therapy and continues following a
more interpretive approach, focusing on the modification
of alexithymic characteristics (45) combined with a CBT
program to reduce pain, would be worth trying for patients
with severe alexithymia.

A recent systematic review confirmed that psychological
interventions in patients with RA had a small but signifi-
cant beneficial effect (47). According to their comparative
analyses, intervention techniques using the self-regulation
theory (goal setting, planning, self-monitoring, feedback,
and relapse prevention) were more effective in reducing
depressive symptoms and anxiety. For individuals with
alexithymia, such practical and behavioral approaches
seem appropriate; however, the self-monitoring process
might need to be modified. Rheumatologists’ attention to
the psychological problems of each patient and their col-
laboration with behavioral medicine specialists and expert
clinical psychologists are essential to achieve appropriate
treatment options (34).

Despite the relatively consistent findings of previous
studies demonstrating a positive correlation between alex-
ithymia and CRP level (6—8), we failed to confirm this
correlation. Individuals with alexithymia, who are thought
to be vulnerable to stressful situations and might have a
weakened antiinflammatory buffer capacity, might also
tend to have high CRP levels (8). One possible reason for
the discrepancy might be the differences in patient char-
acteristics. The subjects of the current study were all pa-
tients with RA who experienced chronic inflammation,
whereas the previous study subjects were either physically
healthy adults (6,7) or subjects randomized from the gen-
eral population (8). In addition, significant racial/ethnic
differences in the distribution of CRP have been known to
exist as well (48). Future studies should confirm the dif-
ferences related to the background of the study population.

There were some limitations to this study. First, we
designed this study based on theories derived mainly from
observational studies (3,5,9,12,17). Although we believe
there were important clinical implications in our study,
many issues have yet to be clarified. Recent advances in
brain imaging have revealed the uniqueness of alexithymia
in the neural response to internal and external stimuli (49),
suggesting its possibility in utilizing a biopsychosocial
approach in clinical practice (10). Second, the results of
this study were based on data measured at a single time

point; therefore, we could not assess the direction of the
association, and any measurement error may have influ-
enced the findings. Third, our subjects were selected from
a group of patients with RA visiting the rheumatology
clinic at our university. Although there were no significant
differences in the background characteristics of RA pa-
tients who did and did not participate in the study, the
sample may have differed from the RA patient population
as a whole. Finally, we used self-reported measures to
evaluate pain and psychological variables. Although the
TAS-20 is the most common tool to measure alexithymia
internationally, and self-report measures are more accept-
able in the clinical setting (34), the use of observer-rated
measures has been recommended (25). Future studies
should be conducted chronologically along with subjec-
tive and objective measures of psychological factors asso-
ciated with alexithymia.

In conclusion, although there are various interpretive
limitations, alexithymia may play a substantial role in
pain perception as well as depression. Assessment of
alexithymia and the use of biopsychosocial approaches
are essential in achieving better pain control in patients
with RA.
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