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Abstract

Chronic pain, with its complex and multidimensional nature, poses significant

challenges in identifying effective long‐term treatments. There is growing scientific

interest in how psychopathological and personality dimensions may influence the

maintenance and development of chronic pain. This longitudinal study aimed to

investigate whether alexithymia can predict the improvement of pain severity

following a treatment‐as‐usual programme for chronic musculoskeletal pain over

and above psychological cofactors (emotional distress, catastrophizing, and self‐
efficacy). A consecutive sample of 129 patients with diagnosed chronic musculo-

skeletal pain referred to two tertiary care centres was recruited and treated for

16 weeks. Clinical pain, psychological distress, self‐efficacy, catastrophizing, and

alexithymia were assessed with validated self‐report measures at the first medical

visit (T0) and at 16‐week follow‐up (T1). Compared with non‐responder patients

(n = 72, 55.8%), those who responded (i.e., reduction of >30% in pain severity;

n = 57, 44.2%) reported an overall improvement in psychological variables except

alexithymia. Alexithymia showed relative stability between baseline and follow‐up

within the entire sample and remained a significant predictor of treatment

outcome even when other predictive cofactors (i.e., pain interference, depressive

symptoms, and catastrophizing) were considered simultaneously. Our results sug-

gest that identifying patients with a co‐occurrence between alexithymia, depressive

symptoms, catastrophizing, and the stressful experience of chronic pain can be

clinically relevant in pain prevention and intervention programs.
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1 | INTRODUCTION

Pain is recognized as an ‘unpleasant sensory and emotional experience’

(Raja et al., 2020) whose function is to signal potentially damaging

stimuli to promote physiological homoeostasis (Bonica, 1953). Chronic

pain has been defined as pain that persists beyond the usual healing

time (it lasts or recurs over 3 months) and thus does not have the

warning role of acute physiological noxious stimuli (Merskey & Bog-

duk, 1994). Globally, about 20% of the population suffers from chronic

pain (Sà et al., 2019), with estimated direct and indirect costs of €440

billion per year inEurope (Societal Impact of Pain, 2017) and$560–635

billion per year in the United States (Institute of Medicine, 2011).
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The multidimensional aetiology and inter‐subject variability of

chronic pain pose challenges to the effectiveness of treatments, with

significant implications for patient quality of life (Global Burden of

Disease, 2018). Up to 61% of patients undergoing treatment‐as‐usual

(TAU) do not achieve a clinically significant reduction in pain severity

(Breivik et al., 2006). Reviews and meta‐analyses have pointed out

that many treatments for chronic pain show low‐to‐medium efficacy

and limited short‐term benefits (Babatunde et al., 2017; Hylands‐
White et al., 2017; Wiffen & Xia, 2020). However, rather than a

general lack of treatment efficacy, these results may indicate sub-

stantial interindividual heterogeneity which obscures positive out-

comes in some patient subgroups (Edwards et al., 2018). The

experience of pain is influenced by biological and psychosocial factors

that interact dynamically, leading to considerable inter‐patient vari-

ability in treatment outcomes (Edwards et al., 2018). International

guidelines for pain management point out the need to identify psy-

chological characteristics of patients who are at higher risk of devel-

oping and maintaining pain over time, to design individualised

treatments and maximise their efficacy (e.g., Dowell et al., 2016; Na-

tional Guideline Center United Kingdom, 2021). Systematic reviews

have shown that psychopathological (such as anxiety and depression)

and personality factors (such as pain catastrophizing and self‐efficacy)

are significantly associated with chronic pain (Edwards et al., 2016).

Anxiety and depression symptoms are some of the most studied

psychological factors associated with chronic pain. The relationship

between pain and psychological distress seems to be bidirectional; the

impact of symptoms on daily life, the fear that pain will worsen, and

the uncertainty of prognosis may contribute to the onset of distress

symptoms (Rogers & Farris, 2022). At the same time, longitudinal

studies have shown that premorbid psychological distress may be a

risk factor for the onset of many chronic pain conditions (Lerman

et al., 2015; Vadivelu et al., 2017) and can predict pain severity and

response to treatment (e.g., Hooten, 2016; Stubbs, 2016). Cata-

strophizing is one of the strongest predictors of chronic pain and is

defined as the tendency to amplify the perceived threat of the painful

stimulus, to feel powerless in the context of pain, and from the inability

to inhibit thoughts related to current or anticipated pain (Sullivan

et al., 2001). Catastrophizing has been identified as one of the stron-

gest predictors of chronic pain and is associated with increased pain

intensity, pain interference, psychological distress, and demand for

medical care, even when controlling for physical disability (Petrini &

Arendt‐Nielsen, 2020). Additionally, it has been identified as a sig-

nificant pretreatment risk factor for the effectiveness of surgical or

pharmacological treatments (Hill et al., 2007; Pinto et al., 2012; Toth

et al., 2014). Self‐efficacy, which has also been extensively studied in

the chronic pain literature, is conceptualised as a set of beliefs about

oneself and one's ability to perform specific activities within a given

environment (Bandura, 1977). Low pain self‐efficacy may affect the

patient's ability to manage pain and perform daily activities (Vergeld &

Utesch, 2020). Higher levels of self‐efficacy have been associated with

lower distress and higher physical function (Hayward & Stynes, 2021),

while low levels of self‐efficacy predicted adverse treatment out-

comes and transition from acute to chronic pain (Pincus et al., 2013).

Over the past several decades, the construct of alexithymia has

received considerable attention in chronic pain research (Aaron

et al., 2019; Di Tella & Castelli, 2016). Alexithymia is an emotion‐
processing deficit composed of two higher‐order dimensions: (1) a

deficit in affective awareness (i.e., difficulty identifying emotions and

describing them to others) and (2) operative thinking (externally

oriented thinking with poor imaginative processes) (Luminet

et al., 2018). Previous studies have shown that alexithymia may

modulate illness severity, predispose patients to worse health out-

comes, arise secondary to a clinical condition, or represent a complex

combination of these factors (Luminet et al., 2018). A recent meta‐
analysis found that patients with chronic pain show higher levels of

alexithymia than both the general population (effect sizes in the large

range) and clinical samples without pain (effect sizes in the moderate

range) (Aaron et al., 2019). Despite the association between alex-

ithymia and increased pain interference, less is known about its as-

sociation with pain severity (Di Tella & Castelli, 2016). In some

studies, the association between alexithymia and pain severity has

not been found or seems to be mediated by negative affect (Di

Tella & Castelli, 2016). Another gap in the literature on alexithymia

and chronic pain is due to the prevalence of cross‐sectional study

designs (Aaron et al., 2019). Few studies have examined longitudinal

relationships between alexithymia and chronic pain (e.g., Baudic

et al., 2016; Saariaho et al., 2016; Saariaho et al., 2017). Systematic

reviews and meta‐analyses have recommended implementing longi-

tudinal studies to assess the relationship between alexithymia and

chronic pain and the simultaneously considering cofactors that may

compete with alexithymia as predictors of treatment outcomes

(Aaron et al., 2019; Di Tella & Castelli, 2016).

Although alexithymia, emotional distress, catastrophizing, and

pain self‐efficacy are psychological factors that may affect the sub-

jective perception of pain, the nature of these four constructs is

different. Previous studies have shown that, compared to secondary

psychological aspects, alexithymia is a stable personality trait that

plays a relevant role in explaining non‐response to treatment in a

variety of medical conditions (Kojima, 2012; Porcelli et al., 2003).

Nevertheless, longitudinal studies controlling for multiple intervening

variables are needed to clarify the role of alexithymia in chronic pain

syndromes (Luminet et al., 2018). For the first time to our knowledge,

in the present observational longitudinal study of treatment effec-

tiveness, we aimed to investigate the extent to which alexithymia

may predict the improvement of pain severity following a four to

6 weeks TAU programme for chronic musculoskeletal pain over and

above established psychological cofactors (i.e., psychological distress,

catastrophizing, and self‐efficacy). We expected that non‐responder

patients would exhibit more significant psychological problems

(higher levels of pain interference, distress symptoms, catastrophiz-

ing, and alexithymia, and lower self‐efficacy) at the 16‐week follow‐
up than responders both at baseline and follow‐up. Furthermore,

we expected that pre‐treatment alexithymia would predict treatment

outcome at 16‐week follow‐up, even after controlling for established

pain‐related psychological cofactors (distressing symptoms, self‐
efficacy, and catastrophizing).
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2 | MATERIALS AND METHODS

2.1 | Participants and procedure

A consecutive sample of 129 adult outpatients with chronic muscu-

loskeletal pain was enroled in two pain units of the University Clinical

Hospital of Chieti (Italy). Data was collected from January 2018 to

February 2019. All the participants were involved in a non‐invasive

four‐to‐six weeks treatment programme which included pharmaco-

logical and/or non‐pharmacological therapy (see Treatment pro-

gramme section). Based on IMMPACT guidelines (Gewandter

et al., 2015; Smith et al., 2020), patients were evaluated during their

first medical examination (baseline, T0) and after 16 weeks from the

end of treatment (follow‐up, T1) for early monitoring of the treat-

ment's effect.

Patients aged 18–65 years diagnosed with chronic musculo-

skeletal pain were included. To maximise ecological validity, patients

were included even if previously treated (i.e., during the lifetime) for

their pain condition. As expected in real‐world clinical practice, in-

dividuals with chronic pain often try multiple medical and alternative

interventions for alleviating their symptoms. Patients were excluded

if they had certified pain secondary to cancer, acute pain (lasting less

than 3 months), current or past psychotic disorders (issued from

clinical records and prescribed pharmacologic treatments), impair-

ment in cognitive functions, were not fluent Italian speakers, or were

pregnant.

2.2 | Treatment programme

At the first visit, all patients received an initial medical examination

for diagnostic screening and indication for treatment by a team of

experienced physicians. For all patients, the primary target of the

treatment programme was to reduce pain severity. Patients were

treated on a case‐by‐case basis with pharmacological interventions

(such as non‐steroidal anti‐inflammatory drugs, opioid analgesics,

anti‐epileptic drugs, steroid injections, muscle relaxants, and antide-

pressants), physical nonpharmacological interventions (such as

manual therapies and therapeutic exercises), or with different com-

binations of these. Although the interventions were performed in two

different pain units, the treatment protocol for each centre was

similar, with treatment durations ranging from four to 6 weeks on a

case‐by‐case basis.

2.3 | Measures

2.3.1 | Sociodemographic and clinical characteristics

Sociodemographic characteristics such as age, gender, years of edu-

cation, employment status, and marital status were collected using an

ad hoc semi‐structured questionnaire. Patient medical records were

used to collect information on the duration of pain (i.e., number of

months/years since first diagnosis) and diagnostic classification (i.e.,

primary or secondary chronic pain). Based on the ICD‐11 classifica-

tion (World Health Organization, 2019), the diagnosis of chronic pain

included all patients who had persistent or recurrent pain lasting

more than three months or exceeding the expected time to recovery

(Merskey & Bogduk, 1994).

2.3.2 | Clinical pain

Levels of pain were assessed using the Brief Pain Inventory (BPI)

(Caraceni et al., 1996; Cleeland & Ryan, 1994; Furler, 2013). Based

on the assumption that pain is multidimensional, the BPI includes two

subscales: pain severity (BPI‐S) over the past 24 h and pain inter-

ference (BPI‐I) in daily activities over the past 24 h. The BPI‐S sub-

scale consists of four items rated on an 11‐point Likert scale, ranging

from 0 (“no pain”) to 10 (“worst possible pain”), with a score range

from 0 to 40. The BPI‐I subscale consists of four items rated on an

11‐point Likert scale ranging from 0 (“no interference”) to 10

(“complete interference”) with a score range from 0 to 70. Higher

scores indicate greater levels of pain severity and interference.

Within this sample, Cronbach's α was 0.86 (T0) and 0.93 (T1) for both

subscales.

2.3.3 | Treatment outcome measure

Although treatment goals for chronic pain are numerous, reducing

pain intensity is the most relevant. The IMMPACT guidelines indicate

that a 30% reduction in pain intensity from baseline can be consid-

ered an optimal treatment goal (Gewandter et al., 2015; Smith

et al., 2020). It has also been shown that the 30% pain intensity

reduction threshold provides the same sensitivity and specificity as

higher values and is appropriate for interpreting the results of clinical

trials on chronic pain therapy (Smith et al., 2020).

In the current study, the threshold of a 30% reduction in pain

severity on the BPI‐S subscale was used as a cut‐point to classify

patients into responder and non‐responder outcome groups. Data on

pain severity was obtained during the first medical visit (baseline, T0)

and after 16 weeks from the end of treatment (follow‐up, T1).

Change in pain severity (ΔBPI‐S%) was expressed as the proportion

of difference from pre‐ (T0) to post‐treatment (T1) based on the level

of baseline pain severity, and was calculated as follows:

ΔBPI − S%¼ ½ðT0 initial pain severity – T1 current pain severityÞ=

ðT0 initial pain severityÞ� � 100

2.3.4 | Psychological distress

Symptoms of depression and anxiety were assessed using the Hos-

pital Anxiety and Depression Scale (HADS) (Bjelland et al., 2002;

LANZARA ET AL. - 3 of 14
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Iani et al., 2014; Zigmond & Snaith, 1983). Used for assessing

emotional distress in patients with physical health problems, the

HADS includes two subscales for depressive (HADS‐D, 7‐items) and

anxiety (HADS‐A, 7‐items) symptoms. Each item is rated on a 4‐point

Likert scale ranging from 0 (“no symptoms”) to 3 (“definite experience

of symptoms”). Within this sample, Cronbach's α was 0.69 (T0) and

0.72 (T1) for the HADS‐A subscale, and 0.83 (T0) and 0.87 (T0) for

the HADS‐D subscale.

2.3.5 | Pain self‐efficacy

Pain self‐efficacy was measured using the Pain Self‐Efficacy Ques-

tionnaire (PSEQ) (Chiarotto et al., 2015; Nicholas, 2007), a 10‐item

self‐report that measures the level of confidence the patient feels

in performing activities despite experiencing pain (e.g., work, social-

ising with others, hobbies or leisure activities, housework, or unpaid

work). Items are rated on a 7‐point Likert scale ranging from 0 (“not

confident at all”) to 6 (“completely confident”). The total score ranges

from 0 to 60, with higher scores indicating greater pain self‐efficacy.

Within this sample, Cronbach's α was 0.93 (T0) and 0.92 (T1) for the

total scale.

2.3.6 | Pain catastrophizing

Pain catastrophizing was assessed using the Pain Catastrophizing

Scale (PCS) (Ikemoto et al., 2020; Monticone et al., 2012; Sullivan

et al., 1995), a 13‐item self‐report measure investigating three di-

mensions of catastrophizing: (1) helplessness (PCS‐H), a measure of

pessimism in relation to one's ability to deal with the pain experience;

(2) magnification (PCS‐M), a measure of the magnification of the

unpleasantness of pain situations and expectancies for negative

outcomes; and (3) rumination (PCS‐R), a measure of the inability to

suppress or divert attention away from pain‐related thoughts. Each

item is rated on a 5‐point Likert scale ranging from 0 (“not at all”) to 4

(“all the time”) with a total score ranging from 0 to 52. Within this

sample, Cronbach's α was 0.90 (T0) and 0.94 (T1) for the total scale.

2.3.7 | Alexithymia

Alexithymia was measured using the 20‐item Toronto Alexithymia

Scale (TAS‐20) (Bagby et al., 1994, 2020; Bressi et al., 1996). Each

item is scored on a 5‐point Likert scale ranging from 1 (strongly

disagree) to 5 (strongly agree) and scores range from 20 to 100. In

addition to the total score, the TAS‐20 provides scores for three

subscales: (1) difficulty identifying feelings (DIF), a measure of the

difficulty in discriminating between feelings and bodily sensations of

emotional arousal; (2) difficulty describing feelings (DDF), a measure

of the difficulty in describing feelings to other people; and (3)

externally oriented thinking (EOT), a measure of the tendency to

focus on external reality and avoid the emotional nuances of life.

Within this sample, Cronbach's α was 0.80 (T0) and 0.83 (T1) for the

total scale.

2.4 | Statistical analyses

Data analysis was performed using SPSS 26.0 for Windows.

Descriptive statistics were reported as mean and standard deviation

[Mean (SD)] or absolute frequencies. Alpha for all tests was set at

0.05, with all p values adjusted for Holm‐Bonferroni sequential

correction (Holm, 1979).

A four‐step strategy was used for data analysis.

First, independent two‐tailed Student's t‐tests or chi‐square

tests (χ2) were used to compare differences between responder

and non‐responder patients for sociodemographic, clinical, and psy-

chological variables at baseline and follow‐up. Cohen's d and Cram-

er's V were used as effect size measures. Cohen's d effect magnitudes

of 0.20–0.50, 0.50–0.80, and >0.80 are considered small, moderate,

and large, respectively (Cohen, 1988), and Cramer's V effect magni-

tudes of ≥0.10, ≥0.30, and ≥0.50 are considered small, moderate, and

large, respectively (Cramer, 1946).

Second, repeated‐measures analysis of covariance (ANCOVA)

was used to compare between‐group differences in psychological

variables over time while controlling for baseline pain severity. The

repeated‐measures ANCOVA included the psychological scales BPI‐I,
HADS‐A, HADS‐D, PSEQ, PCS, and TAS‐20 as dependent variables,

the time points T0 and T1 as a within‐subject factor, BPI‐S at baseline

as a covariate, and responder/non‐responder groups as the between‐
subject factor. The partial eta‐squared (η2) was used as a measure of

effect size. A standardized η2 of 0.01–0.05 is considered small, 0.06–

0.14 is considered moderate, and >0.14 is considered large (Adams &

Conway, 2014).

Third, Pearson's correlation coefficient was used to examine the

stability of clinical and psychological variables from baseline to

follow‐up.

Fourth, two binary logistic regression models were performed to

investigate the relative and independent role of each psychological

variable (i.e., BPI‐I, HADS‐A, HADS‐D, PSEQ, PCS, TAS‐20, and its

subscales) in predicting the treatment outcome (i.e., ΔBPI%). The

treatment outcome was considered as the dependent variable

(dummy coded: 0 = non‐responders; 1 = responders). The indepen-

dent variables of BPI‐I, HADS‐A, HADS‐D, PSEQ, PCS, and TAS‐20

(Model 1) or TAS‐DIF, TAS‐DDF, and TAS‐EOT (Model 2) at base-

line (T0) were entered as predictors in separate blocks to determine

how well each variable predicted the outcome. Five regression steps

were processed and regression coefficients, confidence intervals (CI),

odds ratio (OR), and p‐values were estimated. BPI‐I was entered in

the first step as a control variable. In the next steps, the other key

variables were added: HADS‐A and HADS‐D in the second step,

PSEQ in the third step, PCS in the fourth step, and TAS‐20 (Model 1)

or TAS‐DIF, TAS‐DDF, and TAS‐EOT (Model 2) in the fifth step. In

particular, we aimed to investigate the extent to which each factor

would significantly distinguish between the two outcome groups.
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3 | RESULTS

3.1 | Participation in the study

The flow of participation in the study is described in Figure 1. Two

hundred and thirty‐five participants were screened for eligibility.

One hundred and seventy‐eight (75.7%) patients were eligible and

participated in the study. Of the 178 participants assessed at T0, 49

(27.5%) were lost at follow‐up and did not complete the measures at

T1, and 129 (72.5%) were included in the present study.

No baseline differences were found between patients who

completed and those who did not complete the follow‐up (Table S1,

see Supplementary Material).

3.2 | Characteristics of the sample

The socio‐demographic and clinical characteristics of the sample are

reported in Table 1. Included patients were mostly female (n = 75,

58.1%), employed in a full‐time job (n = 73, 56.6%), married (n = 106,

82.2%), with a mean age of 53.17 years (SD = 13.25 years) and a

mean education of 12.28 years (SD = 3.81), and had suffered pain for

7.86 years (SD = 9.75 years; Me = 3.90 years). According to the ICD‐
11 criteria (see Methods section), 79.1% (n = 102) of the sample had

a diagnosis of chronic primary pain. Most of the sample (n = 80, 62%)

received pharmacological treatment, while 18.6% (n = 24) and 19.4%

(n = 25) received non‐pharmacological treatments or a combination

of pharmacological and non‐pharmacological treatments, respec-

tively. Comparing responder (n = 57, 44.2%) and non‐responder

patients (n = 72, 55.8%), no differences were found in sociodemo-

graphic and clinical variables between the two groups.

No differences were found between the responder and non‐
responder patients regarding the classes of compounds used for

pharmacological treatments (Table S2, see Supplementary Material).

3.3 | Between‐group comparisons over time

The differences in clinical and psychological variables at baseline (T0)

and follow‐up (T1) between responder and non‐responder groups are

reported in Table S3 (see Supplementary Material). When the two

groups were compared at baseline, non‐responder patients had

significantly higher scores for total TAS‐20 (d = 0.74), specifically DIF

(d = 0.73) and DDF (d = 0.65), compared to responder patients (all

moderate effect sizes). When the two groups were compared at

follow‐up, non‐responder patients had higher scores for BPI‐S
(d = 1.76), BPI‐I (d = 1.56), HADS‐A (d = 0.78), HADS‐D (d = 1.02),

PCS (d = 0.78) and its subscales (PCS‐R, d = 0.68; PCS‐M, d = 0.67;

PCS‐H, d = 0.77), total TAS‐20 (d = 0.51), and DIF (d = 0.61), and

lower scores for PSEQ (d = 0.83) (moderate‐to‐large effect sizes).

The results of repeated measures ANCOVA are reported in

Table 2. The baseline level of BPI‐S was used as a covariate to

investigate its influence on treatment outcome at follow‐up.

Both time and baseline BPI‐S covariates did not show significant

effects on any variables. Compared with non‐responder patients,

responder patients reported a significant decrease in BPI‐I
(F = 59.39, p < 0.001), HADS‐A (F = 19.67, p < 0.001), HADS‐D
(F = 26.69, p < 0.001), and PCS (F = 12.99, p < 0.001) scores, and

a significant improvement in PSEQ (F = 12.56, p = 0.002) scoring over

time, with moderate‐to‐large effect sizes. No differences were found

between the two groups for TAS‐20 over time. In sum, significant

improvement in pain severity was associated with improvement in

F I GUR E 1 Consort diagram describing the
flow of participation in the study (created using
MS Office).
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pain interference, emotional distress, self‐efficacy, and catastroph-

izing. Instead, alexithymia provided relative stability (i.e., relative

differences between individuals remain the same over time despite

treatment).

3.4 | Between‐variable associations

Multiple significant correlations in the small‐to‐large range

(r = 0.28–0.77) were found amongst variables. Psychological vari-

ables at baseline and follow‐up were significantly associated with

each other and with pain variables (see Table 3). In particular, several

factors showed absolute stability (i.e., scores that did not change

over time) with correlations in the high range (r ≥ 0.50) between T0

and T1, suggesting that overall patients displayed stable levels of

pain severity (BPI‐S), emotional distress (HADS), catastrophizing

(PCS), and pain self‐efficacy (PSEQ). Of note, alexithymia (TAS‐20)

can be considered a stable personality trait within this sample

(r > 0.70).

3.5 | Predicting treatment outcome

Table 4 shows the binary logistic regression model with the

responder/non‐responder groups (based on ΔBPI‐S% score) as the

binary outcome criterion. BPI‐I, HADS‐A, HADS‐D, PSEQ, PCS, and

TAS‐20 scores at baseline served as independent variables.

In the first four steps, BPI‐I (Step 1), HADS‐A and HADS‐D (Step

2), PSEQ (Step 3), and PCS (Step 4) did not contribute to explaining a

significant added variance. When TAS‐20 was added in Step 5, it

significantly predicted an added 13% of the variance (p = 0.001),

showing the most significant OR of 0.94 (95%CI = [0.91, 0.97]). In

other words, for each point increase on the TAS‐20, the odds of

having a positive response to TAU decreased by 6%.

An additional binary logistic regression was performed to assess

which dimension of alexithymia at baseline contributed most to

explaining the treatment outcome (see Table 5).

The results remained substantially unchanged, showing that BPI‐
I, HADS‐A, HADS‐D, PSEQ, and PCS did not contribute to explaining

a significant added variance. When TAS‐DIF, TAS‐DDF and TAS‐EOT

were added in Step 5, only the DIF dimension (p = 0.02) showed a

significant OR of 0.92 (95% CI = [0.85, 0.99]). In other words, for

each point increase on the TAS‐DIF, the odds of having a positive

response to TAU decreased by 8%.

Models show that as levels of alexithymia at baseline (specif-

ically, of difficulty in identifying emotions) increase, the probability of

having a positive response to treatment decreases. These findings

suggest that, despite the other psychological cofactors, baseline

alexithymia can independently and significantly explain the perceived

pain severity after treatment.

TAB L E 1 Socio‐demographic and clinical characteristics of the study sample (N = 129).

Variable Total sample N = 129 Responders n = 57 (44.2%) Non‐responders n = 72 (55.8%) t/χ2 p d/V

Age, M (SD) 53.17 (13.25) 52.86 (14.07) 53.42 (12.66) 0.24 0.81 0.06

Sex

Male 54 (41.9%) 27 (47.4%) 27 (37.5%) 1.27 0.28 0.10

Female 75 (58.1%) 30 (52.6%) 45 (62.5%)

Education, M (SD) 12.28 (3.81) 12.80 (3.90) 11.87 (3.71) 1.37 0.17 0.34

Employment status

Full‐time job 73 (56.6%) 30 (52.6%) 43 (59.7%) 0.65 0.47 0.07

Other 56 (43.4%) 27 (47.4%) 29 (40.3%)

Marital status

Unmarried 23 (17.8%) 12 (21.2%) 11 (15.3%) 0.72 0.49 0.07

Currently married 106 (82.2%) 45 (78.9%) 61 (84.7%)

Pain duration (years), M (SD) 7.86 (9.75) 6.13 (8.28) 9.23 (10.63) 1.81 0.07 0.32

Diagnostic entity

Chronic primary pain 102 (79.1%) 43 (75.4%) 59 (81.9%) 0.81 0.39 0.08

Chronic secondary pain 27 (20.9%) 14 (24.6%) 13 (18.1%)

Treatment methods

Pharmacological 80 (62%) 34 (59.6%) 46 (63.9%) 0.27 0.87 0.04

Non‐pharmacological 24 (18.6%) 11 (19.3%) 13 (18.1%)

Multimodal 25 (19.4%) 12 (21.1%) 13 (18.1%)
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4 | DISCUSSION

Three main findings can be highlighted from this perspective study.

First, the effectiveness of the four‐to‐six weeks treatment pro-

gramme was at best modest, with only 44.2% of the patients reaching

the 30% reduction of pain severity threshold at a 16‐week follow‐up.

Second, compared with responder patients, non‐responders were

characterised by higher levels of alexithymia at baseline and wors-

ening psychological features (i.e., pain interference, emotional

distress, catastrophizing, and self‐efficacy) over time. Third, alex-

ithymia showed relative stability between baseline and follow‐up

within the entire sample and remained a significant predictor of

treatment outcome even when other predictive cofactors (i.e., pain

interference, depressive symptoms, and catastrophizing) were

considered simultaneously.

Our findings showed that more than half of patients did not

reach the threshold of significant pain improvement after TAU, and

although disappointing, this is consistent with previous studies

showing a prevalence of responder participants in Europe ranging

from 27% to 61% in short‐to medium‐term interventions (Breivik

et al., 2006). Therefore, it is of fundamental importance to identify

the biopsychosocial characteristics of treatment‐resistant patient

subgroups, including the psychological dimensions associated with

the maintenance of pain over time.

In our first hypothesis, we expected that non‐responder patients

would exhibit higher pain interference, distress symptoms, self‐
efficacy, catastrophizing, and alexithymia than responder patients at

baseline and follow‐up. Interestingly, at baseline, responder and non‐
responder groups showed no significant differences in psychological

variables except for alexithymia which was significantly higher in non‐
responder patients. At follow‐up, responder patients showed signifi-

cant improvement in pain interference, distress symptoms, self‐
efficacy, and catastrophizing compared to non‐responders; alex-

ithymia showed no change over time in both responder and non‐
responder patients at follow‐up, suggesting high stability for alex-

ithymia typical for a personality feature. Identifying the role of rela-

tively stable personality traits in comparison with situational state

characteristics, especially in the experience of pain, has been a main

research target in recent decades (Dumenci et al., 2020; Turner &

Aaron, 2001; Turner et al., 2002). Previous studies have suggested that

catastrophizing, distress, and self‐efficacy tend to improve over time in

response to improved pain (Lape et al., 2020; Wade et al., 2012).

Therefore, it has been hypothesised that these psychological factors

may be considered situational‐reactive states rather than stable traits.

TAB L E 2 Comparisons of psychological variables before (T0) and after (T1) treatment between responder and non‐responder groups.

Variable, M(SD) Responders n = 44 (43.6%) Non‐responders n = 57 (56.4%)

Time Time*BPI‐S (T0) Time £ Groups

F p η2 F p η2 F p η2

BPI‐I

T0 40.79 (16.01) 44.24 (15.70) 5.49 0.12 0.04 2.89 0.45 0.02 59.39 <0.001 0.32

T1 15.82 (15.76) 41.15 (16.49)

HADS‐A

T0 8.37 (5.47) 9.65 (5.58) 2.56 0.44 0.02 0.02 1 0 19.67 <0.001 0.14

T1 5.02 (4.33) 9.69 (6.28)

HADS‐D

T0 9.37 (4.56) 10.15 (4.37) 0.37 0.54 0 1.55 0.84 0.01 26.69 <0.001 0.18

T1 5.82 (3.74) 10.42 (4.65)

PSEQ

T0 31.84 (17.57) 28.14 (14.93) 4.17 0.21 0.03 0.15 1 0 12.56 0.002 0.09

T1 44.82 (13.69) 31.41 (14.90)

PCS

T0 23.35 (11.32) 27.34 (11.38) 0.91 0.68 0.01 0.41 1 0 12.99 <0.001 0.09

T1 16.65 (14.14) 27.07 (12.83)

TAS‐20

T0 43.63 (11.75) 53.68 (14.46) 1.76 0.68 0.01 4.61 0.20 0.04 1.93 0.17 0.01

T1 46.54 (13.16) 53.99 (15.38)

Abbreviations: BPI‐I, Brief Pain Inventory – Interference; BPI‐S, Brief Pain Inventory – Severity; HADS‐A, Hospital Anxiety and Depression Scale –

Anxiety; HADS‐D, Hospital Anxiety and Depression Scale – Depression; PCS, Pain Catastrophizing Scale; PSEQ, Pain Self‐Efficacy Questionnaire;

TAS‐20, Toronto Alexithymia Scale – 20.
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However, it is known that presumably stable psychological traits

change over time, particularly following major life events (Bleidorn

et al., 2018) and in the presence of chronic pain (Fishbain et al., 2006).

For example, an evidence‐based review on the effects of pain on per-

sonality traits found consistent results that scores on the Minnesota

Multiphasic Personality Inventory improved with pain treatment

(Fishbain et al., 2006). In our sample, while emotional distress, self‐
efficacy, and catastrophizing improved with pain relief, alexithymia

showed significant relative stability, suggesting that it could be

considered a stable psychological dimension over time. This is in line

with previous longitudinal studies showing that alexithymia is a stable

and long‐lasting dispositional factor associated with higher pain

severity and interference (Aaron et al., 2019; Horta‐Baas & Romero‐
Figueroa, 2019; Saariaho et al., 2016, 2017). The high absolute and

relative stability of alexithymia has been observed in various clinical

populations (e.g., patients with cancer, functional gastrointestinal

disorders, and myocardial infarction) (Karukivi & Saarijärvi, 2014).

Numerous factors can explain the stability of alexithymia as a per-

sonality trait over time. Previous literature has highlighted the role of

neurobiological (e.g., Jungilligens et al., 2022) and genetic character-

istics (Castelli et al., 2023; Yang et al., 2019). Additionally, distinct

cognitive and emotional processing patterns in individuals with alex-

ithymia become entrenched and resistant to change, contributing to

trait stability (Luminet et al., 2021). Limited emotional insight and

awareness in alexithymic individuals further hinder the recognition of

these patterns, perpetuating trait persistence (Hogeveen & Graf-

man, 2021). The association of alexithymia with mental health condi-

tions also contributes to its stability, as core features persist even amid

fluctuations in mental disorder symptoms (Karukivi & Saarijärvi, 2014).

Alexithymia can be considered a nonspecific transdiagnostic

construct with a potential impact on treatment outcomes in a variety

of physical illnesses (e.g., Beresnevaite, 2000; Conti et al., 2023;

TAB L E 3 Zero‐order correlations between clinical and psychological variables at baseline and follow‐up.

Variable

Pain

duration

BPI‐
S (T0)

BPI‐
S (T1)

BPI‐
I (T0)

BPI‐
I (T1)

HADS‐
A (T0)

HADS‐
A (T1)

HADS‐
D (T0)

HADS‐
D (T1)

PSEQ

(T0)

PSEQ

(T1)

PCS

(T0)

PCS

(T1)

TAS‐
20 (T0)

Pain

duration

–

BPI‐
S (T0)

0.26 –

BPI‐
S (T1)

0.21 0.51** –

BPI‐
I (T0)

0.16 0.68** 0.39** –

BPI‐
I (T1)

0.23 0.44** 0.77** 0.45** –

HADS‐
A (T0)

0.07 0.40** 0.25 0.53** 0.24 –

HADS‐
A (T1)

0.21 0.37** 0.55** 0.36** 0.54** 0.68** –

HADS‐
D (T0)

0.11 0.29* 0.18 0.41** 0.22 0.54** 0.38** –

HADS‐
D (T1)

0.24 0.19 0.47** 0.20 0.47** 0.38** 0.67** 0.51** –

PSEQ

(T0)

−0.05 −0.45** −0.27 −0.57** −0.22 −0.26 −0.15 −0.34** −0.17 –

PSEQ

(T1)

−0.14 −0.44** −0.62** 0.43** −0.59** −0.25 −0.44** −0.34** −0.45** 0.50** –

PCS (T0) 0.13 0.53** 0.43** 0.49** 0.38** 0.62** 0.60** 0.49** 0.52** −0.43** −0.40** –

PCS (T1) 0.18 0.39** 0.64** 0.36** 0.55** 0.47** 0.68** 0.37** 0.58** −0.27 −0.63** 0.69** –

TAS‐
20 (T0)

0.19 0.14 0.25 0.23 0.19 0.41** 0.43** 0.39** 0.53** −0.12 −0.24** 0.45** 0.38** –

TAS‐
20 (T1)

0.29* 0.28* 0.35** 0.25 0.27 0.48** 0.59** 0.36** 0.62** −0.08 −0.33** 0.50** 0.53** 0.70**

Abbreviations: BPI‐I, Brief Pain Inventory – Interference; HADS‐A, Hospital Anxiety and Depression Scale – Anxiety; HADS‐D, Hospital Anxiety and

Depression Scale – Depression; PCS, Pain Catastrophizing Scale; PSEQ, Pain Self‐Efficacy Questionnaire; TAS‐20, Toronto Alexithymia Scale – 20.

*p < 0.05; **p < 0.01; ***p < 0.001.
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Porcelli et al., 2017; Probst et al., 2017). Accumulating results indi-

cate that alexithymia may be a risk cofactor for somatic illnesses, a

modulating factor of severity, a consequence of chronic conditions, or

a combination of these factors (Luminet et al., 2018). In our second

hypothesis, we expected that alexithymia would predict treatment

outcome at a 16‐week follow‐up, over and above distressing symp-

toms, self‐efficacy, and catastrophizing. This hypothesis was

confirmed. Our finding pointed out that, even after controlling for

other significant psychological cofactors, baseline alexithymia can

independently explain a significant amount of variance in perceived

pain severity after treatment. This result is in line with a large body of

literature on the role of emotional processing in influencing the

experience of pain (Koechlin et al., 2018). Individuals with high

alexithymia levels are known to experience amplified bodily sensa-

tions (Kano & Fukudo, 2013; Nyklíček & Vingerhoets, 2000), so much

so that the somatosensory amplification model of alexithymia has

TAB L E 4 Logistic regression model examining baseline psychological variables as predictors of ΔBPI‐S%a score as a binary outcome
criterion (responders/non‐responders) at 3‐month follow‐up.

Variables

Step 1 Step 2 Step 3 Step 4 Step 5

Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI]

BPI‐I (T0) 1.20 0.98 [0.97, 1.01] 0.23 0.99 [0.97, 1.02] 0.01 1 [0.97, 1.03] 0.02 1 [0.97, 1.03] 0.03 1 [0.97, 1.03]

HADS‐A (T0) 0.30 0.98 [0.90, 1.06] 0.45 0.97 [0.89, 1.05] 0.01 0.99 [0.91, 1.09] 0.11 1.02 [0.92, 1.12]

HADS‐D (T0) 0.09 0.98 [0.90, 1.08] 0.03 0.99 [0.90, 1.09] 0.03 1 [0.91, 1.12] 0.67 1.05 [0.94, 1.16]

PSEQ (T0) 0.57 1.01 [0.98, 1.04] 0.17 1.01 [0.99, 1.03] 0.63 1.01 [0.98, 1.04]

PCS (T0) 1.62 0.97 [0.93, 1.01] 0.12 0.99 [0.95, 1.04]

TAS‐20 (T0) 12.04*** 0.94 [0.91, 0.97]

R2 0.01 0.02 0.03 0.04 0.17

ΔR2 0.01 0.01 0.01 0.13

Abbreviations: BPI‐I, Brief Pain Inventory – Interference; HADS‐A, Hospital Anxiety and Depression Scale – Anxiety; HADS‐D, Hospital Anxiety and

Depression Scale – Depression; PCS, Pain Catastrophizing Scale; PSEQ, Pain Self‐Efficacy Questionnaire; TAS‐20, Toronto Alexithymia Scale – 20.
aΔBPI‐S ≤ 30%, responders; ΔBPI‐S > 30%, non‐responders.

*p < 0.05; **p < 0.01; ***p < 0.001.

TAB L E 5 Logistic regression model examining baseline alexithymia subscales as predictors of ΔBPI‐S%a score as a binary outcome

criterion (responders/non‐responders) at 3‐month follow‐up.

Variables

Step 1 Step 2 Step 3 Step 4 Step 5

Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI] Wald OR [95% CI]

BPI‐I (T0) 1.20 0.98 [0.97, 1.01] 0.23 0.99 [0.97, 1.02] 0.01 1 [0.97, 1.03] 0.02 1 [0.97, 1.03] 0.03 1 [0.97, 1.03]

HADS‐A (T0) 0.30 0.98 [0.90, 1.06] 0.45 0.97 [0.89, 1.05] 0.01 0.99 [0.91, 1.09] 0.11 1.02 [0.92, 1.12]

HADS‐D (T0) 0.09 0.98 [0.90, 1.08] 0.03 0.99 [0.90, 1.09] 0.03 1 [0.91, 1.12] 0.67 1.05 [0.94, 1.16]

PSEQ (T0) 0.57 1.01 [0.98, 1.04] 0.17 1.01 [0.99, 1.03] 0.63 1.01 [0.98, 1.04]

PCS (T0) 1.62 0.97 [0.93, 1.01] 0.12 0.99 [0.95, 1.04]

TAS‐DIF (T0) 4.82* 0.92 [0.85, 0.99]

TAS‐DDF (T0) 1.66 0.93 [0.84, 1.04]

TAS‐EOT (T0) 0.02 0.99 [0.92, 1.07]

R2 0.01 0.02 0.03 0.04 0.19

ΔR2 0.01 0.01 0.01 0.15

Abbreviations: BPI‐I, Brief Pain Inventory – Interference; HADS‐A, Hospital Anxiety and Depression Scale – Anxiety; HADS‐D, Hospital Anxiety and

Depression Scale – Depression; PCS, Pain Catastrophizing Scale; PSEQ, Pain Self‐Efficacy Questionnaire; TAS‐DDF, Toronto Alexithymia Scale –

Difficulty Describing Feelings; TAS‐DIF, Toronto Alexithymia Scale – Difficulty Identifying Feelings; TAS‐EOT, Toronto Alexithymia Scale – Externally

Oriented Thinking.
aΔBPI‐S ≤ 30%, responders; ΔBPI‐S >30%, non‐responders.

*p < 0.05; **p < 0.01; ***p < 0.001.
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been proposed (Kano & Fukudo, 2013; Nakao et al., 2002). This hy-

pothesis maintains that alexithymia is characterised by altered

sensitivity to body signals of psychophysiological activation, associ-

ated with difficulty in translating these visceral signals into higher

levels of processing and awareness (Kano & Fukudo, 2013).

Accordingly, individuals with alexithymia are more vulnerable to

somatisation (Mattila et al., 2008) and somatosensory amplification

(Nakao et al., 2002), experiencing emotional distress through somatic

manifestations (Lindquist & Barrett, 2008). Consistently with these

explanations, neuroscientific findings suggest that alexithymic traits

are associated with lower reactivity in brain regions associated with

emotion and interoception (e.g., limbic system) and enhanced neural

activation in somatosensory and sensorimotor areas (e.g., insula)

(Haase et al., 2015; Lemche et al., 2013). As a result, patients with

chronic pain and high levels of alexithymia are predisposed to have

an increased focus on bodily symptoms and may misinterpret

perceived somatic correlates of emotions as threatening signals that

exacerbate pain symptoms (Di Lernia et al., 2016). Specifically, the

literature has shown that it is mainly the affective dimension of

alexithymia (difficulty identifying and communicating emotions) that

is associated with the intensity and interference of pain in patients

with chronic pain (Aaron et al., 2019; Di Tella & Castelli, 2016).

Consistent with previous literature, we found that difficulty identi-

fying emotions was the dimension of alexithymia most strongly

associated with change in pain after treatment. In our sample, higher

levels of difficulty identifying emotions were associated with a higher

likelihood of not responding to treatment. The results of a recent

meta‐analysis support the hypothesis that the difficulty in identifying

feelings is the dimension of alexithymia most strongly associated with

pain perception in patients with chronic pain, followed by difficulty in

describing feelings and externally oriented thinking (Aaron

et al., 2019). Interestingly, the TAS‐DDF subscale did not predict the

treatment outcome in our results. It could be speculated that diffi-

culty in talking about one's emotional state to others may affect the

overall patient's quality of life, whereas difficulty in recognising

emotions may affect sensory perception of pain. The inability to

recognise emotions leads to challenges in connecting emotional ex-

periences with their sensory counterparts, promoting somatosensory

amplification related to pain and the misinterpretation of emotional

cues, which are perceived as indicators of illness.

The study has some limitations to take into account. First, the

longitudinal study design allowed us to evaluate the specific role

played by alexithymia in persisting pain symptoms after usual

treatment, but patients were assessed at 16 weeks after the end of

the short treatment. Although follow‐up at 12 or 16 weeks is

considered standard according to IMMPACT guidelines (Gewandter

et al., 2015; Smith et al., 2020), long‐term follow‐up is needed to

examine the treatment outcome and psychological variables,

considering the wax‐and‐wane nature of chronic pain. Second, the

dosage of medications and the hours of physical therapy were not

pre‐established to maximise the ecological validity of the trial and

make the study as close as possible to clinical reality. However, the

individualised approach to pain treatment limits the generalisability

of our results to other intervention settings. In addition, possible

medication misuse in our study was not assessed. High levels of

alexithymia have been associated with problematic opioid use be-

haviours (Oberleitner et al., 2019) and should be considered in future

investigations. Third, psychological variables were assessed using

self‐report scales. Although well‐validated questionnaires were used,

it would be preferable to use a multimethod assessment. Particularly

for alexithymia, the integration of the TAS‐20 with a multimethod

assessment that includes facets of the constructs that are not well

represented in the TAS‐20 framework (e.g., the reduced fantasising

facet) and other sources of data (such as clinician ratings, by‐proxy

information, and implicit motives) would be preferred, although it

would be more difficult to utilise in clinical settings (Bagby

et al., 2020). Fourth, the patients in this study were recruited from

tertiary care centres and the usual treatments were tailored to each

patient's needs, but further studies should evaluate the association

between alexithymia and treatment outcomes in chronic pain pa-

tients from different medical settings and in randomized, controlled

treatment trials. Fifth, the study included individuals who vol-

unteered for medical intervention in tertiary care centres, thus

limiting the generalisability to primary care patients or patients who

do not seek treatment. There is growing evidence indicating in-

dividuals who seek medical care have higher levels of negative

affectivity than those with the same clinical problems who do not

seek care (Gruszka et al., 2021; Rohn et al., 2017; Setnik & Bazar-

ian, 2007). Finally, in this study, biomarkers for pain, such as in-

flammatory immune modulation, levels of vitamins, exposure to

environmental toxic agents, as well as lifestyle factors that are

relevant for chronic pain severity (Djade et al., 2022), were not

controlled for and should be considered in future investigations.

5 | CONCLUSION

Understanding the individual differences implicated in the mainte-

nance of pain over time is crucial to managing it effectively and

planning individualised interventions. The results of this longitudinal

study suggest that alexithymia is a stable personality trait in chronic

pain patients and may strongly predict pain severity after treatment.

The present findings may have important clinical implications

because no treatment is highly effective for chronic pain. Clinicians

could improve treatment outcomes by identifying patients with high

levels of alexithymia and referring them to targeted treatment pro-

grams. As highlighted by international guidelines (Edwards

et al., 2018), the treatment of chronic pain should be based on

multimodal phenotypic assessments (including psychological assess-

ment and quantitative sensory testing). Given the links between

alexithymia and somatosensory amplification, this approach may be

particularly beneficial in the subgroup of patients with chronic pain

and high alexithymia. In this regard, the literature has highlighted the

modifiability of alexithymia with targeted psychological interventions

which can improve affective awareness and reduce the tendency for

somatosensory amplification (Bornemann & Singer, 2017; Melin
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et al., 2010). Effective treatments involve psychoeducational strate-

gies with skills training to enhance affect awareness. Therapies often

focus on identifying and understanding emotions, incorporating

structured tasks like cognitive behavioural therapy. Another option is

psychodynamic therapy, which involves actively managing counter-

transference to respond empathetically, mirroring affective states,

and taking into account the challenges alexithymic individuals may

face with nonverbal communication. Group therapy (cognitive,

interpersonal, or psychodynamic) is frequently included, as it pro-

vides opportunities for patients to observe and learn from others

who express emotions effectively (for a review see Cameron

et al., 2014). That increases the relevance of our findings that alex-

ithymia can be clinically relevant in chronic pain prevention and

intervention programs (Burger et al., 2016; Lumley et al., 2017).
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