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Objective: To investigate whether chronic pain (CP) patients with somatization reported higher alexithymic traits than those without somatization and to study the different relationships between psychological characteristics, pain, health-related quality of life (HRQL), and somatization.

Method: A consecutive sample of 134 CP treatment-seeking outpatients were evaluated for alexithymia (TAS-20), somatization (PHQ-15), distress (HADS), HRQL (SF-12), and pain (BPI).

Results: Patients with somatization (37.04%) reported significantly higher TAS-20 total scores (p < 0.001) and difficulty in identifying feelings (DIF) (p < 0.001) than those without somatization. The somatizer group had also a significantly higher disease duration, severity and interference of pain, distress, and lower HRQL than the non-somatizer group. Hierarchical regression analysis showed that although distress, pain interference and the mental HRQL component are closely related to somatization (R2 = 0.55), DIF was the strongest predictor of severity of somatization (β = 0.31). A sequential indirect effect from DIF to somatization via distress symptoms and pain interference turned out to be significant [95% CI (0.01, 0.09)]. Support was also found for sequential mediation paths from DIF to somatization via distress and mental HRQL [95% CI (0.01, 0.11)].

Conclusions: Our results pointed-out that alexithymia, particularly DIF, may be major factor for somatization risk in CP patients. Longitudinal observations are needed for evaluating the role of alexithymia in clinical outcomes.
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INTRODUCTION

Chronic pain (CP) is a common, heterogeneous, and distressing problem, which has a significant impact on society and individuals (Fayaz et al., 2016). In Europe, approximately 19% of adults experience CP (Breivik et al., 2006), which affects well-being and healthcare use (Reid et al., 2011). This involves about 200 million people suffering from musculoskeletal disorders, 153 million people experiencing a migraine or other disabling headaches, and 100 million people suffering from other forms of CP (Breivik et al., 2006; Breivik et al., 2013). The International Association for the Study of Pain (IASP) defines CP as pain which has persisted for more than 3 months or beyond the expected time for healing (Merskey and Bogduk, 1994). Unlike acute pain, CP originates from an organic condition no longer solvable and has broad social and economic implications (International Association for the Study of Pain, 2012). In Europe, the annually estimated direct and indirect healthcare costs for CP would result in about 440 billion euros (Societal Impact of Pain, 2017). In the United States, the estimated economic burden of treatment and lost productivity resulting from CP is 560–635 billion dollars per year, but for many people, pain treatment is not fitting (Institute of Medicine, 2011).

The nature of CP reflects extremely various epidemiology that complicates the development of adequate solutions, with sever repercussions in the individual quality of life. Patients with CP are often at risk for developing further complications, including depressive symptoms, disability, conflicted relationship, drug dependence, and even death (Vowles et al., 2015; Morales-Espinoza et al., 2016). Although treatments for CP include pharmacological, procedural (e.g., injections), or surgical interventions, patients are often not satisfied with the results, costs, and adverse effects (Deyo et al., 2009; Babatunde et al., 2017; Wiffen and Xia, 2020). An overview of reviews summarizing the evidence on currently available treatment options for musculoskeletal pain found that non-steroidal anti-inflammatory drugs had short-term efficacy, with moderate evidence (d ≤ 0.50) and a high potential for adverse effects. Corticosteroid injections had positive effects for the short-term, but recent evidence remains unclear on an optimal dose, intensity, and frequency, or mode of application (Babatunde et al., 2017). Furthermore, often patient illness behaviors differ from physicians’ recommendations, and the greater is the discrepancy, the less is likely the course of the disease will be predicted solely by biomedical factors (Sirri et al., 2013). Currently, CP is conceived as the final common pathway of complex interactions between the central nervous system and lifelong neurophysiological and psychological events and experiences (Gatchel et al., 2007; Apkarian et al., 2009, 2013), challenging classical biomedical models. A biopsychosocial approach is considered the most heuristic perspective to the understanding and treatment of CP (Gatchel et al., 2007). For these reasons, there is an urgent need to explore the possibility that psychological processes can affect the CP response.

The diagnosis and clinical treatment of CP are particularly challenging due to their overlap with somatization, the tendency to experience and report somatic symptoms due to psychological distress (Lipowski, 1988). Given the uncertainty in differentiating pain and clinically relevant somatization (generally diagnosed as a Somatic Symptom Disorder [SSD] and, previously, as Somatoform Disorder [SD]), there is relatively sparse research on SSD and SD in CP patients. For example, in a review of the literature (Birket-Smith, 2001), the frequency of SD in CP patients varied from 0 to 53%. This discrepancy may be due to the inherent problems in the pain assessment. Nevertheless, studies that measure both pain and somatization describe significant correlations between the two constructs (Fishbain et al., 2009). Similar theoretical etiologies have been described to underlie both pain and somatization, such as neurobiological sensitivity and/or central sensitization (Bourke et al., 2015; Adams and Turk, 2018), cognitive-affective mechanisms (Asmundson et al., 2012), and social learning and familial transmission (Rousseau et al., 2014; Stone and Wilson, 2016). However, the exact relationship between pain and somatization is not clear. Some researchers describe certain pain conditions as examples of somatic symptoms (Genizi et al., 2013; Ratnamohan and Kozlowska, 2017), while others suggest that there is evidence for the role of somatization in the evolution from acute pain to CP (McBeth et al., 2001; Pincus et al., 2002; Clark et al., 2017). For example, some studies found somatization is confirmed as having a role in the progression to chronicity in low back pain. Nevertheless, their effect size varied substantially, ranging from d = 0.2 (Dionne et al., 1995) to d = 0.6 at 1-year follow-up (Burton et al., 1995), and d = 0.9 at 2-year follow-up (Dionne et al., 1997). Overall, the co-occurrence of pain and somatization is related to numerous negative functional outcomes (Ailliet et al., 2016; Eliasen et al., 2016).

A factor potentially involved both in somatization and CP is alexithymia, a multidimensional construct characterized by deficits in the cognitive processing of emotions. It is widely recognized that alexithymia affects health in several psychiatric (Lumley et al., 2007) and medical (Porcelli et al., 2013) disorders. Given that alexithymia is thought to reflect deficits in mentalizing emotions, individuals with high levels of alexithymia may be more prone to experiencing poorly differentiated negative emotions and their somatic manifestations (Luminet et al., 2018). Influencing illness perception and behavior (including response to treatment), it is not surprising that CP patients have been reported with high levels of alexithymia (Di Tella and Castelli, 2016). Several studies have found that is mainly the difficulty in identifying feelings (DIF) trait of alexithymia that is linked both with the tendency to somatize (e.g., De Gucht et al., 2004; Bailey and Henry, 2007; Mattila et al., 2008) and CP (for a review, see Di Tella and Castelli, 2016). Despite several studies found a positive association between alexithymia and somatization (Porcelli and Taylor, 2018), they generally failed to control for negative affectivity. Other studies have also found that the association between alexithymia and somatization became no significant after controlling for distress (De Gucht and Heiser, 2003; Bailey and Henry, 2007; Mattila et al., 2008).

The association between CP, somatization, distress, and alexithymia is particularly relevant. Several factors, not fully understood, may explain this link. For example, the central sensitization mechanism in CP is an emotional disorder that produces a dysregulation in pain perception, mainly on its affective component (Nijs et al., 2010; Arnold et al., 2016). Studies that considered the difference between sensory and affective components of pain have reported that alexithymia was related to the affective dimension of pain more than sensory pain (Sancassiani et al., 2017). In particular, the literature shows that alexithymia is significantly associated with worse perceptions of mental health-related quality of life (HRQL) and more pain interference than physical HRQL and pain severity (Di Tella and Castelli, 2016; Horta-Baas et al., 2020). The evidence available suggests a possible role of distress in mediating the relationship between alexithymia, HRQL (Castelli et al., 2012; Tesio et al., 2018; Larice et al., 2020) and pain disability (Saariaho et al., 2013; Di Tella et al., 2017) in CP patients. Distress symptoms may interfere with the alexithymic patient’s capacity to cope with pain, worsening the patients’ HRQL and leading them to focus on the somatic sensations (Lumley et al., 1996, 2007).

To our knowledge, no studies investigated the relationship between alexithymia and somatization in CP populations, considering the role of distress, perception of pain, and HRQL. Therefore, this study aimed: (a) to confirm whether CP patients with somatization reported higher alexithymic traits than those without somatization; (b) to investigate the independent role of each alexithymia dimension to predict somatization in CP patients; (c) to test a theoretical model which assumed that distress, pain interference, and mental HRQL sequentially mediate the relationship between DIF and somatization among CP patients. We expected that: (a) patients with somatization would exhibit more alexithymia than non-somatizer CP patients; (b) DIF would be more predictive of somatization than other alexithymia dimensions in CP patients; (c) DIF would affect somatization both directly and through the mediating role of distress symptoms, pain interference, and mental HRQL.



MATERIALS AND METHODS


Participants

A sample of 134 treatment-seeking CP outpatients was consecutively recruited at their first visit at the Pain Unit at the University Clinical Hospital of Chieti (Italy). Patients were first screened for medical and psychological conditions. All participants have been diagnosed with CP by expert medical specialists. Non-malignant CP lasting for 3 months or more was considered inclusion criteria (International Association for the Study of Pain, 1994). To improve ecological validity, we included all adult outpatients from 18 to 70 years old. Self-reported major psychiatric disorders, pregnancy, impairment in cognitive functions, inability to perform or understand the self-administered questionnaires, documented cancer pain or acute pain diagnosis, were considered exclusion criteria.

The subjects involved in the study gave written informed consent to participate. The study was realized following the World Medical Association Declaration of Helsinki and its subsequent revisions (General Assembly of the World Medical Association, 2014) and approved by the local Ethics Committee.



Measures


Socio-Demographic and Clinical Variables

The socio-demographic characteristics such as age, gender, years of education, and marital status were collected using an ad hoc semi-structured interview. The disease duration was calculated as the time of onset of their self-reported first symptoms.



Pain Evaluation

The Brief Pain Inventory (BPI) (Cleeland and Ryan, 1991) was used to assess the level of pain. The BPI is a self-administered questionnaire used for assessing clinical pain and includes two main subscales for pain severity (PS) (4-items) and pain interference (PI) (7-items). For BPI-PS, items are rated on a 10-point Likert scale ranging from (= no pain) to 10 (= pain as bad as you can imagine), and contributes with the same weight to the final score, ranging from 0 to 40. For BPI-PI, items are rated on a 10-point Likert scale ranging from 0 (= does not interfere) to 10 (= completely interferes), and contributes with the same weight to the final score, ranging from 0 to 70. For our sample, Cronbach’s α was 0.89 for the severity and 0.90 for the interference subscales.



Tendency to Somatization

The self-rating 15-item Patient Health Questionnaire (PHQ-15) (Kroenke et al., 2002) was used to assess the tendency to somatization. The PHQ-15 is widely used as a screening measure for somatization in various medical settings. Patients were asked for the last 1-month to rate the severity of 15 symptoms as 0 (= not bothered at all), 1 (= bothered a little), or 2 (= bothered a lot), with total scores ranging from 0 to 30 and scores of ≥ 5, ≥ 10, ≥ 15 represent low, moderate and severe levels of somatization. For this sample, Cronbach’s α was 0.82.



Alexithymia

The self-report 20-item Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994) was used to measure alexithymia. Each item is scored on a 5-point Likert scale ranging from 1 (= strongly disagree) to 5 (= strongly agree), with total scores ranging from 20 to 100, and scores of ≥ 61 represent the threshold for higher levels of alexithymia (Taylor et al., 1997). The TAS-20 produces three subscales to assess the difficulty in identifying feelings (DIF), the difficulty in describing feelings (DDF) to other people, and externally oriented thinking (EOT). The TAS-20 demonstrates good test-retest reliability, internal consistency, construct validity, and factor structure (Bressi et al., 1996; Bagby et al., 2020). For our sample, Cronbach’s α was 0.81 for the total scale, 0.77 for the DIF, 0.70 for the DDF, and 0.57 for the EOT subscales.



Emotional Distress

The depressive and anxiety symptoms were evaluated through the Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983; Bjelland et al., 2002), a self-administered questionnaire used for assessing emotional distress in patients with physical health problems. The HADS gives two main scores for depressive (7-items) and anxiety (7-items) symptoms. Each item is rated from 0 (= no symptom) to 3 (= definite experience of symptoms). For each subscale, scores ranging between 8 to 10 are considered as borderline and from 11 to 21 as moderate to severe symptoms of anxiety and depression. The HADS has been used in different health care settings, demonstrating good reliability and validity (Norton et al., 2013). In our sample, Cronbach’s α was 0.82 for the total scale, 0.83 for anxiety, and 0.62 for depression subscales.



Health-Related Quality of Life

The 12-Item Short Form Health Survey (SF-12) (Gandek et al., 1998) was used to evaluate HRQL. It is a generic questionnaire related to functioning and well-being in physical, mental, and social dimensions of life. The SF-12 includes two subscales, the Physical Component Summary (PCS-12) and the Mental Component Summary (MCS-12). Each subscale consists of 12-items whose scores are transformed to produce a total score ranging from 0 to 100, considering HRQL to be better when the score is higher. For this sample, Cronbach’s α was 0.61 for PCS-12 and 0.59 for MCS-12 dimensions.




Statistical Analysis

For statistical analysis, a 3-step strategy was performed.

Firstly, socio-demographic, clinical, and psychological variables between CP patients with low and high levels of somatization were compared using Student’s t-tests or chi-square test (χ2). The standardized mean difference was used as a measure of effect size (Cohen’s d) and provides three magnitudes of effects of 0.20–0.50, 0.50–0.80, and >0.80 represent small, moderate, and large effects size (Cohen, 1988). The Eta-squared (η2), a measure of effect size for χ2, was also used. A standardized effect size (η2) of 0.01–0.05 is considered small, 0.06–0.14 moderate, and >0.14 large. Pearson’s correlation coefficient was performed to evaluate the relationships between clinical and psychological variables.

Secondly, hierarchical regression analysis was performed to point out major factors that best predict somatization. Somatization was considered as a dependent variable and the independent variables were socio-demographic characteristics, TAS-20 dimensions, HADS total score, SF-12 dimensions, and BPI-PS, and BPI-PI. Four regression models were estimated, and regression coefficients and the corresponding p values were calculated. In the first model, the socio-demographic characteristics were entered, and in the three following models, the added variables potentially explaining the outcome were forced in. To evaluate the contribution of alexithymia to somatization before adjusting for other clinical variables, we included the TAS-20 dimensions in the second model. Specifically, we aimed to test the extent to which each variable (i.e., TAS-20 dimensions in the second model, HADS total score and SF-12 dimensions in the third model, and BPI-PS and BPI-PI in the fourth model) were able to significantly add to the final explained variance of somatization.

Thirdly, according to the previous analysis, we performed a path sequential multiple mediational models to assess the effect of DIF on the severity of somatization through the mediating role of HADS total score, BPI-PI, and MCS-12. In the performed model, three mediators intervene in a series between an independent and a dependent variable (Taylor et al., 2008). To analyze the model, four regression equations were estimated: (a) regressing mediator 1 (HADS total score) on the independent variable (DIF), (b) regressing mediator 2 (BPI-PI) on mediator 1 (HADS total score) and independent variable (DIF), (c) regressing mediator 3 (MCS-12) on mediator 1 (HADS total score), mediator 2 (BPI-PI), and independent variable (DIF), (d) regressing the dependent variable (somatization) on mediator 1 (HADS total score), mediator 2 (BPI-PI), mediator 3 (MCS-12) and independent variable (DIF). In all four regression equations, gender was included as a covariate.

All statistical analyses were computed using IBM SPSS Statistics version 25 (IBM Corp., Armonk, NY). The tested mediation model was estimated using PROCESS macro for SPSS (Hayes, 2013), according to ordinary least-squares (OLS) regression (Model 6). The bootstrapping procedure was used for testing the significance of the indirect effects (Preacher and Hayes, 2008). We apply 5,000 bootstraps resample to evaluate the bias-corrected 95% confidence interval (CI). When the interval did not contain zero, the effect was considered statistically significant at p < 0.05.




RESULTS


Characteristics of the Sample

The socio-demographic and clinical variables of the total sample are shown in Table 1.


TABLE 1. Comparisons of socio-demographic and clinical characteristics between patients with absent-to-low and moderate-to-high somatization.

[image: Table 1]
Of the 157 recruited patients, 134 (85.35%) were studied. Lack of time was the main reason for not participating. Enrolled patients reported a mean age of 49.96 ± 17.02 years and a mean education of 12.44 ± 4 years. Most of the participants were women (n = 74, 55.22%) and married (n = 91, 68.94%). According to PHQ-15 thresholds (see section “Tendency to Somatization”), 37.04% (n = 49) of CP patients showed a clinically significant tendency to somatization.



Between-Group Comparisons

The comparisons between patients with low and high levels of somatization are shown in Table 1.

Patients with high levels of somatization reported significantly higher disease duration (9.60 ± 11.16 vs. 5.47 ± 7.67; t = 2.53, p < 0.01), although with a small effect size (d = 0.46). No sociodemographic differences were found between the two groups. Alexithymia, psychological distress, pain, and HRQL showed significant between-group differences, with effect sizes in the moderate and high ranges. Specifically, high-level somatization patients scored significantly higher to TAS-20 (d = 0.86), DIF (d = 1.19), BPI-PS (d = 0.65), BPI-PI (d = 0.80), HADS (d = 1.10) and MCS-12 (d = 0.98) scores than those with low levels of somatization.



Between-Variable Associations

Table 2 reports zero-order correlations between the psychological variables of the study sample.


TABLE 2. Zero-order correlations between psychological variables of the study sample.
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Multiple significant correlations in the moderate and high ranges (r > 0.30) were found among variables. Somatization was significantly associated with alexithymia, pain, psychological distress, and HRQL. In particular, the PHQ-15 correlated higher with TAS-20 (r = 0.41), DIF (r = 0.56), BPI-PS (r = 0.40), BPI-PI (r = 0.51), HADS (r = 0.59), MCS-12 (r = −0.49) scores, and at a lower level with PCS-12 score (r = −0.29).

Table 3 reports the hierarchical regression model with somatization as an outcome variable.


TABLE 3. Hierarchical regression model predicting somatization in CP patients.
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In the first model, sociodemographic characteristics (age, gender, and years of education) explained 0.5% of somatization, with the only gender showing the greater β of 1.96 (t = 2.26; p = 0.02). Adding TAS-20 subscales produced an added predictor of somatization of 33% (Model 2), with the only DIF showing the greater β of 0.61 (t = 7.48; p = < 0.001). When HADS (β = 0.19; t = 1.96; p = 0.05), PCS-12 (β = −0.16; t = −2.29; p = 0.02) and MCS-12 (β = −0.23; t = −2.64; p = 0.009) scores were added in Model 3, they significantly explained an added 14% of somatization variance, that was increased by 3% when BPI-PS and BPI-PI were included as predictor in Model 4 (β = 0.14; t = 1.63; p = 0.10 and β = 0.18; t = 1.79; p = 0.05, respectively). The final model predicted 55% of the explained variance, with gender (p = 0.05) and DIF (p = 0.001), MCS-12 (p = 0.009) and BPI-PI (p = 0.05) scores were the main predictors for somatization.



Sequential Mediation Model

Figure 1 reports the results of the sequential mediation analysis.
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FIGURE 1. All value are standardized regression weights. *p < 0.05; **p < 0.01; ***p < 0.001. R2, R-squared; MSE, Mean Squared Error; F, F-distribution.


After accounting for gender factor, most of the direct effects between the key variables in the model result to be significant, except for following individual paths: (a) DIF on BPI-PI and MCS-12 scores; (b) BPI-PI on MCS-12 score; and (c) HADS on PHQ-15 score.

The mediation analysis showed that DIF affected somatization along different pathways. There was a significant sequential indirect effect of DIF on somatization through distress and pain interference [β = 0.05, SE = 0.02; 95%CI(0.01, 0.09)]. Moreover, significant were sequential mediation paths from DIF to somatization via distress and mental HRQL [β = 0.02, SE = 0.02; 95%CI(0.01, 0.11)].




DISCUSSION

Chronic pain is recognized as a multifaceted experience made up of a dynamic interaction of sensory, affective, and cognitive factors, in which biopsychosocial components interact with each other in defining the clinical expression of pain (Gagliese and Katz, 2012). There are a longstanding public and scientific interest in debating how personality dimensions (such as alexithymia) and psychological or psychopathological factors (such as the tendency to somatization) influence the diagnosis and trajectory of CP disorders (Friedrichsdorf et al., 2016; Naylor et al., 2017). Several studies showed evidence of a robust association of alexithymia with somatization (Porcelli and Taylor, 2018). Even though alexithymia (Aaron et al., 2019) and somatization (McAndrew et al., 2019) have been demonstrated to be related to pain and pain-related functioning in patients with CP, the relationship between these factors in CP patients are not fully understood. To date, only a few studies examined the relationship between alexithymia and somatization in CP populations. For example, a Turkish study (Tuzer et al., 2011) found that alexithymia was a risk factor for incorrectly attributing common physical symptoms to physical disease in chronic low back pain patients. Therefore, analyzing the role of somatization and alexithymia could shed light on the personality profile of CP patients.

As expected in our first and second hypotheses, CP patients with higher levels of somatization had high alexithymia than those with lower levels of somatization. More specifically, DIF appeared as the only alexithymia factor significantly associated with somatization and was the major predictor of somatization within our sample, even after adjustment for all sociodemographic, emotional distress, pain-related, and HRQL factors. Our findings suggest that alexithymia, particularly the facet of DIF, was more prominent in explaining somatization symptoms in CP patients. Literature shows that somatization is related to a restricted ability to consciously experience and recognize emotions and explicit them adequately (Waller and Sheidt, 2006). As suggested, alexithymia can contribute to somatic symptoms formation through sustained physiological arousal that may lead to altered system functioning and tissue damage (e.g., vulnerability to inflammatory processes) (Luminet et al., 2018). Another pathway is that the difficulties in affect awareness may impair the ability to modulate emotions, leading to a focus on and increase of bodily states associated with emotional activation, and potential misinterpretation of those states as characterizing bodily illness. Therefore, somatization could be appeared as deriving from alexithymia, as the effort in elaborating emotional states in symbolic form leaves the individual with an unsymbolized bodily expression of emotion (Bucci, 1997). In line with studies that found positive correlations between DIF and somatization (for a review see Taylor et al., 1997), our results showed that DIF was a strong independent predictor of increased somatization, even after adjustment for distress symptoms. On the contrary, some studies found that the association was no longer significant after controlling for psychological distress (De Gucht and Heiser, 2003; Bailey and Henry, 2007; Mattila et al., 2008). Exploring the relationship between alexithymia and somatization is particularly difficult since both constructs are closely related to negative affectivity, such as the tendency to experience emotional and somatic distress (Porcelli and Taylor, 2018).

In our third hypothesis, DIF was expected it would affect somatization both directly and through the relevant contribution of emotional distress, pain interference and mental HRQL as mediating factors. This hypothesis was fully confirmed. Our results pointed out that the effect of DIF on somatization may occur both directly and above all through the mediation of emotional distress. From one side, emotional distress may predispose alexithymic individuals to experience high pain interference. From the other side, distress may induce alexithymic individuals to experience a low mental and social HRQL. The DIF dimension is directly related to somatization, while the effect of DIF is mediated by emotional distress when also the pain interference and the mental HRQL component are considered. Consistently, several longitudinal studies have demonstrated that alexithymia and emotional distress are connected with many factors in the emotional and cognitive dimensions of the pain experience, which have been shown to have an important role in the development and maintenance of CP (Saariaho et al., 2016, 2017). For example, Saariaho et al. (2017) studied the impact of alexithymia, depressive symptoms, baseline pain levels, and treatment options on the course of CP in a clinical sample. The results showed that baseline alexithymia was related with more pain disability, depression, and more use of opioids after a 1-year follow-up. Emotional distress and alexithymia (particularly difficulty in identifying emotional states) are likely to induce high levels of somatic symptoms reported as adding factor to CP impairment (Keefe et al., 2004; Flor and Turk, 2011; Vlayen and Linton, 2012; Bean et al., 2014; Martínez et al., 2015). Literature shows that alexithymia and distress are associated with several psychosocial factors persisting and exacerbating the pain status, causing an increase of pain over-treatment, problematic CP clinical management, and increased healthcare costs (Oberleitner et al., 2019).

The results of our study should be assumed considering some limitations. First, we did not include any control groups, studies should investigate whether the role of alexithymia is different in patients with acute pain or other chronic conditions. Second, the sample size was relatively small, so that it may not be representative of all CP patients. Third, alexithymia was evaluated with a self-administered questionnaire only while a multimethod assessment approach involving structured interviews (Bagby et al., 2006) should be used in future studies. Fourth, the cross-sectional nature of this study does not allow us to determine the predictive effect of DIF on the development and persistence of somatization symptoms over time, because of only a longitudinal design may help to explain this point. Moreover, longitudinal studies are needed to investigate the causal relationship between alexithymia, distress, and somatization.

Considering these limitations, CP patients who present somatic symptoms should be screened for their level of alexithymia and emotional distress, given that the difficulty in awareness of feelings is likely to influence the clinical manifestation and management of pain. Alexithymia, specifically DIF, might induce a somatic amplification of pain and increase somatic symptoms reporting as adding factor to adverse effects of CP treatments (Lumley et al., 2007; Honkalampi et al., 2011). The alexithymic tendency to emphasizing physical symptoms rather than emotional states could influence the treatment decisions and induce to fail the assessment of distress symptoms. There is evidence that alexithymia can be successfully reduced with therapeutic interventions (Cameron et al., 2014). The treatment of alexithymia may show high benefit for the perceived HRQL of medical patients (Ogrodniczuk et al., 2011) and may significantly reduce pain (Tulipani et al., 2010; Porcelli et al., 2011). Tailored interventions on specific features of CP patients as the tendency to somatization, difficulty in the cognitive processing of emotions and distress should be carefully assessed by clinicians to improve the therapeutic effectiveness of treatment interventions.
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Variables

Age (M + SD)
Gender

Education
Marital status

Disease duration
TAS-20 tot (M £+ SD)
DIF (M &+ SD)

DDF (M + SD)

EOT (M + SD)
BPI-PS (M + SD)
BPI-PI (M £+ SD)
HADS tot (M + SD)
PCS-12 (M + SD)
MCS-12 (M + SD)

Male
Female

Unmarried
Currently married

Total sample
N=134
49.96 + 17.02
60 (44.77)
74 (55.23)
12.44 £ 4
41 (30.60)
91 (67.91)
6.98 +9.28
4524 4+ 13.16
15.29 + 6.58
12.87 4+ 347
19.10 £ 5.56
19.04 £9.08
37.22 + 16.65
15.60 £ 7.98
36.98 + 11.10
45.37 + 11.66

Absent-low Somatization
N = 85 (62.96%)
48.61 £ 17.84
43 (50.59)

42 (49.41)
12.68 £ 3.99
29 (34.12)

56 (65.88)
5.47 £ 7.67
4144 £11.48
12.81 £5.20
12.47 £3.19
18.67 £5.43
17.00 £8.70
32.67 £156.65
12.78 £6.56
38.17 £ 11.52
4912+ 10.13

High-moderate Somatization
N = 49 (37.04%)
52.33 + 156.37
17 (34.69)

32 (65.31)
11.98 £4.02
12 (24.49)

37 (76.561)
9.60 &+ 11.16
51.84 + 13.38
19.59 + 6.56
13.67 £ 3.84
19.86 £ 5.76
22,569 + 8.70
4510 +£ 15.49
2051 £ 791
34.69 + 10.07
38.86 + 11.37

t/x2

1.21
3.17

0.92
1.64

2.53
4.74
6.58
1.78
1.19
3.58
4.44
6.08
1.76
5.39

P

0.22
0.10

0.35
0.80

0.01
<0.001
<0.001

0.07

0.23
<0.001
<0.001
<0.001

0.08
<0.001

d/n?

0.22
0.15

0.18
0.11

0.46
0.86
1.19
0.32
0.22
0.65
0.80
1.10
0.32
0.98

BPI-PS, Bref Pain Inventory—Pain Severity; BPI-PI, Bref Pain Inventory—Pain Interference; DIF, Difficulty in Identifying Feelings; DDF, Difficulty Describing Feelings; EOT,
Externally Oriented Thinking; HADS tot = Hospital Anxiety and Depression Scale Total Score; MCS-12, Mental Component Summary-12; PCS-12, Physical component

summary-12; TAS-20 tot, Toronto Alexithymia Scale-20 Total Score.
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