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A B S T R A C T

Objective: The clinical management of high symptom severity is a challenging task with patients with functional somatic disorders. We investigated the extent to
which DCPR-revised (DCPR-R) syndromes and the DSM-5 category of Somatic Symptom Disorder (SSD) were able to predict symptom severity in 203 consecutive
tertiary care patients with irritable bowel syndrome (IBS).
Method: Semistructured interview were used for assessing DCPR-R and validated scales for SSD (combining PHQ-12 and WI-7), severity of symptoms (IBS-SSS),
psychological distress (HADS), and psychosocial functioning (SF-12).
Results: Compared to moderate severity (IBS-SSS = 175–300), patients in the high range of severity (IBS-SSS > 300) had significantly more DCPR-R syndromes
(particularly alexithymia and persistent somatization), higher psychological distress, and poorer psychosocial functioning, but showed no difference for SSD.

DCPR-R, particularly alexithymia and persistent somatization, significantly and independently predicted IBS severity by explaining 18.5% of the IBS-SSS variance
with large effect size (d = 1.18), after controlling for covariables. Conversely, SSD was not able to significantly predict IBS severity.
Conclusions: This study highlights the need of an integrative approach in the medical setting. Psychosomatic factors play a relevant role in the individual perception
of symptom severity and should be carefully evaluated for clinical management of functional syndromes.

1. Introduction

Medical diagnosis identifies the disease underlying the mere mani-
festation of separate symptoms, enhancing decision making, and im-
proving the patient's overall health status [1,2]. Nevertheless, the ef-
fectiveness of the standard diagnostic process may be limited by a
number of factors such as the lack of biomarkers that identify the un-
derlying pathophysiological mechanism, and a wide inter-individual
variability of symptoms and course of illness [3]. Namely, the more
differ the patient's behaviors from those expected or recommended, the
less likely the course of syndromes can be predicted only by biomedical
factors [4].

Symptom-based approaches to diagnosis are common in medical
fields where the classic biomedical model cannot be applied, such as
mental disorders and functional gastrointestinal disorders (FGID).
Irritable bowel syndrome (IBS) is one of the most prevalent FGID (es-
timated at 12%–15%) and is characterized by recurrent abdominal pain
associated with abnormal bowel habits [5,6]. It is conceived as a
multifactorial disorder of the brain-gut axis regulation involving any
combination of altered GI motility, visceral hypersensitivity, gut mi-
crobiota, and central nervous system processes without evidence of

organic disease [7,8]. Comorbidity with other functional [9,10] and
mental disorders as anxiety and depression is frequent [11]. Other
clinically relevant psychological constructs, such as catastrophizing
thinking, somatosensory amplification, alexithymia, and visceral sen-
sitivity, largely affect the clinical manifestations of IBS symptoms
[12–14]. Typically, secondary and tertiary care patients are the most
frequently affected by higher IBS symptoms severity and psychological
comorbidity, involving subsequent difficult diagnostic and treatment
decision making process [15].

Some IBS patients may meet diagnostic criteria for somatic
symptom disorder (SSD), which requires (A) one or more distressing
somatic symptoms, (B) excessive thoughts, feelings, and/or behaviors
associated to health concerns, and (C) duration > 6 months [16]. Since
doubts were raised on the clinical utility of SSD in the identification of
psychological factors influencing the course of medical disorders [17],
the need for complementary measures was called upon [18]. Among the
complementary methods, the Diagnostic Criteria for Psychosomatic
Research (DCPR) was proposed. It includes a set of psychosomatic
syndromes whose prognostic role in the development, course, and
outcome of somatic diseases is documented in a large body of literature
[19]. The aim of using the DCPR is to expand the traditional biomedical
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model of diagnosis by translating psychosocial variables that derive
from psychosomatic research into operational tools. DCPR include di-
agnostic criteria for abnormal illness behavior (disease phobia, thana-
tophobia, health anxiety, and illness denial), different modalities of
somatization (persistent somatization, functional somatic symptoms
secondary to a psychiatric disorder, conversion symptoms, and anni-
versary reaction), and affective factors (irritable mood, type A beha-
vior, demoralization, and alexithymia). They have undergone extensive
clinical and psychometric validation, have been used in several medical
and psychiatric settings in different countries and cultures, and a recent
review of the literature highlighted their clinical utility [19]. A recent
revised version (DCPR-R) added diagnostic criteria for allostatic over-
load and hypochondriasis [20] and a revised semistructured interview
for a more accurate fitting with diagnostic criteria.

The aim of the present exploratory study was to investigate the
ability of SSD and DCPR-R to identify patients with more severe man-
ifestations of IBS symptoms. To our knowledge, this is the first study
investigating the ability of SSD and DCPR-R in differentiating among
different degrees of severity in IBS. IBS individuals are often seen as
“difficult” patients because of their resistance to treatment, associated
psychopathology, high rates of medical visits, feelings of anger and
impotence by both clinicians and patients, and poor quality of the pa-
tient-doctor therapeutic bonds [21]. Furthermore, they may show even
higher psychological distress than patients affected by inflammatory
bowel disease (IBD) and may be specifically characterized by higher
illness anxiety [22] that can aggravate their symptom perception.
Therefore, as clinical experience and the existing literature suggest
[10,12,13], IBS patients with higher psychosomatic correlates (by
DCPR-R) and diagnosed with SSD would present with more severe GI
symptoms.

2. Methods

2.1. Patients

Participants were consecutive adult outpatients meeting criteria for
IBS (see below) referred to the FGID Unit of the Scientific Institute for
Digestive Diseases (Castellana Grotte, Italy) for their first time between
2011 and 2015. Patients were included if aged 18–74 and were diag-
nosed with IBS after appropriate investigation stating the absence of
organic disease. They also presented with a chronic course of symptoms
at a high perceived distressing level lasting for at least 6 months. Rome
III criteria were taken into account for IBS diagnosis, since the current
Rome IV criteria [23] were not available at the time of the recruitment.
They included recurrent abdominal pain or discomfort at least 3 days
per month in the last 3 months associated with 2 or more of the fol-
lowing: improvement with defecation, onset associated with a change
in frequency of stool, and onset associated with a change in form of
stool [24]. Exclusion criteria were the presence of a comorbid organic
GI disease, severe medical comorbidity, pregnancy, mental retardation,
current or past diagnosis psychotic disorders and substance or alcohol
abuse. All the patients gave written informed consent to participation in
the study.

The study was approved by the local Ethics Committee.

2.2. Measures

2.2.1. SSD
Because of the well-known difficulties in operationalizing diagnostic

criteria (e.g., see [25,26]), SSD was diagnosed as follows. For Criterion
A (presence of one or more somatic symptoms that are distressing or
result in significant disruption of daily life), patients had to report at
least one severely bothered symptom on a list of 12 somatic symptoms
assessed on the PHQ-12, a modified version of the widely used Patient
Health Questionnaire-15 (PHQ-15) [27], that excluded 3 GI symptoms
[28]. Participants rated the severity of each symptom on a 3-point

Likert scale from 0 = ‘not bothered’ at “all” to 2 = ‘bothered a lot’.
Only items scored as ‘very bothersome’ (score = 2) were considered.
For Criterion B (excessive thoughts, feelings, or behaviors related to the
somatic symptoms or associated health concerns), patients had to
score > 2.5 on the 7-item Whiteley Index (WI-7) [29,30], a validated
and widely used scale for health anxiety. Items are scored in a yes/no
format resulting in a total score ranging from 0 (no or very low illness
concerns) to 7 (very high illness concerns), with > 2.5 identified as a
cutoff score [31]. Criterion C (> 6-month duration) was met by all the
recruited patients. In sum, following the strategy already adopted by
some previous investigations (e.g., [32,33]), SSD was diagnosed by the
joint combination of (a) score = 2 to > 1 symptom to the PHQ-12, and
(b) WI-7 > 2.5. Within this sample, Cronbach's α was 0.81 and 0.77
for the PHQ-12 and WI-7, respectively.

2.2.2. DCPR-R
The DCPR-R syndromes [19,20] were evaluated using the Struc-

tured Interview for DCPR-R which is composed of 57 items scored in a
yes/no response format. It aimed at evaluating the presence of one or
more of the following 14 psychosomatic syndromes: allostatic load,
hypochondriasis, alexithymia, type A behavior, irritable mood, de-
moralization, disease phobia, thanatophobia, health anxiety, illness
denial, functional somatic symptoms secondary to a psychiatric dis-
order, persistent somatization, conversion symptoms, and anniversary
reaction (the unpublished manual of the semi-structured interview for
DCPR-R is available upon request from the first author). The interview
was administered by trained assessors and supervised by a senior re-
searcher (PP). Criteria reliability was found to be high for all of the 14
psychosomatic syndromes with kappa values higher than 0.70.

2.2.3. Severity of symptoms (IBS-SSS)
IBS severity was assessed using the Irritable Bowel Syndrome

Severity Scoring System (IBS-SSS) [34]. Scoring is based on frequency
and severity of symptoms (abdominal pain and distension), satisfaction
with bowel habit, and life interference of symptoms in the previous
10 days. Patients are classified as having mild (score < 175), moderate
(175–300), and severe (> 300) IBS. The IBS-SSS has been widely used
as external criterion for establishing the severity of IBS in the literature
[35]. Within this sample, Cronbach's α was 0.79.

2.2.4. Psychological distress (HADS) and psychosocial functioning (SF-12)
The Hospital Anxiety and Depression Scale (HADS) [36] was used

for assessing psychological distress. The HADS is a 14-item self-report
scale composed of two 7-item scales for anxiety (HADS-A) and de-
pression (HADS-D) and is specifically designed for medical patients. To
this extent, it eliminates somatic symptoms that generally overlap with
medical illness. The HADS has been widely used in various medical
settings, including gastroenterology, demonstrating good reliability and
validity [37].

Responses are scored on a 4-point scale ranging from 0 (no
symptom) to 3 (definite experience of symptoms). For each subscale,
scores may vary from 0 (absence of symptoms) to 21 (high symptoms).
Within this sample, Cronbach's α was 0.85 and 0.82 for the HADS-A and
HADS-D subscales, respectively.

Psychosocial functioning was assessed with the Short Form-12
Health Survey (SF-12) scale [38], a shortened version of SF-36 [39].
The scale includes 12 questions related to physical functioning and
mental and emotional status forming the physical component summary
(PCS) and the mental component summary (MCS). Lower scores in-
dicate worse psychosocial functioning. It has been widely used in var-
ious clinical and research settings as well as in population studies
[40,41]. Within this sample, Cronbach's α was 0.78 and 0.80 for the
MCS and PCS, respectively.
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2.3. Statistical analysis

Between-group differences were evaluated with a two-tailed t-test
and a chi-square test.

The distinct roles played by DCPR-R syndromes and SSD diagnosis
in explaining IBS severity were evaluated using a series of hierarchical
regression and effect size analyses within homogeneous patient strata.
Hierarchical regressions aimed to evaluate the ability of DCPR-R and
SSD categories in independently predicting IBS severity (outcome
variable), controlled for psychological distress and psychosocial func-
tioning, as well as other sociodemographic and IBS-related variables
that were entered in forced blocks of predictors. The relation under-
lying DCPR-R syndromes, SSD, and IBS severity was evaluated through
the effect sizes in homogeneous strata by means of the standardized
mean difference, referred to as Cohen's d [42] or standardized mean
difference statistic. Cohen's d is a scale-free measure of the separation
between 2 group means that is widely used to express the practical
significance of a difference. A standardized effect size of 0–0.2 is con-
sidered as trivial, 0.2–0.5 as small, 0.5–0.8 as moderate, and 0.8 or
greater as large. All statistical analyses were run under SPSS, version
25.0 for Windows. The level of significance was set at 95%.

3. Results

3.1. Characteristics of the patients

Of the 224 eligible patients, 203 (90.6%) were included. The main
reason for denying participation was lack of time. Patients were mostly
females (n = 145, 71.4%), the mean age was 33.7 (sd = 11.5) years-
old, and the mean education years was 12.5 (sd = 3.5). Most patients
were either married (n = 91, 44.8%) or lived alone (n = 99, 48.8%).
Sociodemographic and GI variables didn't show any significant differ-
ence between included and excluded patients. Patients presented with a
long-lasting duration of illness (mean in months = 44.5, sd = 33.7;
median = 36; range 10–120 months) and, based on IBS-SSS threshold
scores (see Methods), reported moderate (n = 110, 54.2%) and high
(n = 93, 45.8%) severity. As expected, about half of them (n = 93,
45.8%) satisfied criteria for another FGID.

3.2. SSD and DCPR-R

A total of 55 (27.1%) patients were diagnosed with SSD (see Section
2.2.1), whereas 78 (38.4%) patients scored > 1 somatic symptom as
very bothersome on the PHQ-12 (84.6% of whom reported 2 to 3
symptoms and 15.4% reported 4+ symptoms) and 65 (32%)
scored > 2.5 on the WI-7.

A total of 182 (89.7%) patients were diagnosed with at least one
DCPR-R syndrome and 139 (68.5%) with > 1 DCPR-R syndromes. Since
most DCPR-R syndromes occurred at a low prevalence, only those
whose prevalence was > 20% were considered in the analysis (from
now on, “most prevalent DCPR-R”), namely alexithymia (n = 95,
46.8%), persistent somatization (n = 69, 34.0%), demoralization
(n = 65, 32.0%), and allostatic load (n = 40, 19.7%, that however
corresponded to 25.3% within the most frequent DCPR-R). Overall, 158
(77.8%) patients had at least one of the most prevalent DCPR-R syn-
dromes and 95 (46.8%) more than one (Table 1).

Thirty-one patients (15.3%) did not meet either DCPR-R or SSD
criteria. A total of 41 (20.2%) patients had positive criteria for both SSD
and DCPR-R. The overlap of SSD with DCPR-R (41 out of 55 patients
diagnosed with SSD, 74.5%) was 3 times higher than the overlap of
patients with DCPR-R and also SSD (41 out of 158 with most prevalent
DCPR-R, 25.9%) (Figs. S1 and S2).

3.3. Between-group comparisons

Table 2 shows the comparisons of sociodemographic, clinical

characteristics (upper part), and diagnostic criteria (lower part) be-
tween patients with moderate and severe IBS.

Severe IBS patients were significantly older (d = 0.71) and pre-
valently women (d = 0.45), had higher psychological distress (anxiety,
d = 0.65; depression, d = 0.72) and impaired psychosocial functioning
(physical component, d = 0.98; mental component, d = 0.95). No
difference was found for illness duration, overlap with other functional
GI disorders, non-GI somatic symptoms (PHQ-12), and excessive health
worries (WI-7).

SSD diagnosis was present in 55 (27.1%) patients and did not dif-
ferentiate moderate (28.2%) from severe IBS patients (25.8%)
(d = 0.06). Conversely, the presence of one DCPR-R syndrome was
found in 96.8% of patients with severe IBS versus 61.8% of patients in
the moderate group (d = 1.58). However, only alexithymia (63.4% and
32.7% in the severe and moderate groups, respectively) (d = 0.77) and
persistent somatization (46.2% and 23.6% in the severe and moderate
groups, respectively) (d= 0.60), but not demoralization (d= 0.17) and
allostatic load (d = 0.04), differentiated significantly between the two
groups.

3.4. Predicting IBS severity from DCPR-R syndromes and SSD

The next step was to explore which factors independently predicted
IBS severity by multiple regression. The IBS-SSS score served as the
dependent variable and DCPR-R and SSD as independent variables in
the first two predicting blocks. Furthermore, given the between-group
differences, age, gender, psychological distress (HADS-A and HADS-D),
and psychosocial functioning (PCS and MCS) were added as in-
dependent variables in the third block.

The results were consistent across all 3 models (Table 3).
To facilitate the comparisons across predictors on the same scale,

semipartial correlations (last column of Table 3) indicate correlations
between the dependent variable and each independent variable, after
removing the common variance from the predictor only. They indicate
the proportion of IBS-SSS associated uniquely with the predictor. In the
first model, having been diagnosed with most prevalent DCPR-R sig-
nificantly and independently predicted IBS-SSS by explaining 18.5% of
its variance, to which the third block – mainly impaired mental func-
tioning (MCS) – added 21% of further explained variance. Semipartial
rs confirmed that DCPR-R and, at a lesser extent, MCS were associated
with IBS severity (r = 0.37 and r = −0.20, respectively). In the second
model, psychological scores in the third block (mainly anxiety, semi-
partial r = 0.19 and mental dysfunctioning, semipartial r = −0.18)
uniquely and independently predicted 23% of the IBS severity variance.
Alexithymia added a further 9% of explained variance (semipartial
r = 0.22). In the last model, psychological scores in the third block
(mainly, mental dysfunctioning, semipartial r = −0.19) uniquely and
independently explained 29% of the IBS severity variance and persis-
tent somatization added a further 6% of explained variance (semipartial
r = 0.18). SSD, forced in the second block in each model, did not
contribute to significantly explain IBS severity.

As stated in the Methods (see Section 2.2.1), PHQ-12 was con-
sidered as a proxy indicator for criterion A of SSD and WI-7 for criterion
B. However, 3 GI-related symptoms of the full PHQ-15 version [27]
were excluded in the PHQ-12 [28] because of the very nature of IBS and
the WI-7 assesses only one of the 3 dimensions of criterion B (health
anxiety). Therefore, the regression analyses were replicated by repla-
cing SSD with PHQ-12 (Table S1) and WI-7 (Table S2) in the second
predicting block. In both regression models, there were few negligible
differences, if any, with data shown in Table 3.

After testing the statistical significance of the association between
DCPR-R and IBS-SSS scores in a multivariate analysis, we made a dif-
ferent use of these figures. Patients were stratified by the presence of
DCPR-R and SSD and in each stratum we calculated the effect size as the
difference in means between participants with and without SSD and
DCPR-R divided by the pooled standard deviation (Table 4).
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Effect sizes within each stratum suggested a distinct association
between IBS severity and DCPR-R, with low or null contribution of SSD.
In particular, the presence of most frequent DCPR-R was largely asso-
ciated with IBS-SSS scores (d= 1.18), even slightly larger with the joint
presence of SSD (d = 1.07). Effect sizes were in the moderate range
when alexithymia (d = 0.60) and persistent somatization (d = 0.58)
were considered individually, and again slightly larger with the joint
presence of SSD (d = 0.50 and d = 0.43, respectively).

4. Discussion

One of the challenges with functional syndromes is that both pa-
tients and clinicians need to reframe the classical biomedical explana-
tions into a broader view of biopsychosocial modulators, particularly
when syndromes are multifactorial as is the case of IBS [43,44]. The
assessment of IBS severity is complex, as it is related to the subjective

interpretation of gut sensations compared with past experiences of the
same or similar symptoms, and to the words chosen for describing
symptoms. In one word, severity in IBS is a cognitive process reflecting
a “biopsychosocial composite of patient reported gastrointestinal and
extra-gastrointestinal symptoms, degree of disability, and illness per-
ceptions and behaviors” [45]. The relevance of cognitive factors in
explaining IBS severity was evidenced in several studies over the last
decade, showing the activation of brain regions involved in the cogni-
tive and affective processing of pain [8], the comorbidity with mood
and anxiety disorders [11], the presence of sub-threshold levels of
emotional distress, health anxiety, attentional bias, somatic amplifica-
tion, and catastrophizing thinking [12]. Therefore, psychological fac-
tors play a key role in determining how symptoms are experienced
(intensity) and reported (quality). In turn, these symptoms may influ-
ence the clinical judgment and even the treatment options for the
treating physician [43].

Table 1
Main diagnostic features of DCPR syndromes.

Syndrome Criteria N (%)

Alexithymia At least 3 of the following 6 characteristics are present: inability to use appropriate words to describe emotions; tendency to describe details
instead of feelings; lack of a rich fantasy life; thought content associated more with external events than with fantasy or emotions;
unawareness of the common somatic reactions accompanying the experience of a variety of feelings; occasional but violent and often
inappropriate outbursts of affective behavior.

95 (46.8)

Persistent somatization A functional medical disorder (e.g., fibromyalgia, esophageal motility disorders, irritable bowel syndrome, neurocirculatory asthenia,
urethral syndrome), whose duration exceeds 6 months, causing distress or repeated medical care or resulting in impaired quality of life.
Additional symptoms of autonomic arousal and exaggerated side effects from medical therapy are present, indicating low sensation or pain
thresholds and high suggestibility.

69 (34.0)

Demoralization A feeling state characterized by the patient's consciousness of having failed to meet his/her own expectations (or those of others) or being
unable to cope with some pressing problems. The patient experiences prolonged and generalized (at least 1-month duration) feelings of
helplessness or hopelessness or giving up. The feeling closely antedated the manifestations of a medical disorder or exacerbated its
symptoms.

65 (32.0)

Allostatic overload The presence of a current identifiable source of distress in the form of recent life events and/or chronic stress; the stressor is judged to tax or
exceed the individual's coping skills when its full nature and circumstances are evaluated. The stressor is associated with 1 or more of the
following manifestations, which have occurred within 6 months after the onset of the stressor: psychiatric symptoms according to the DSM
classification; psychosomatic symptoms according to the DCPR classification; significant impairment in social or occupational functioning or
in psychological well-being.

40 (19.7)

Table 2
Between-group differences of patients with moderate and high severity IBS.

Moderate IBS
(IBS-SSS = 175–300)
(n = 110)

Severe IBS
(IBS-SSS > 300)
(n = 93)

t(201) χ2 p d

Mean SD Mean SD
Age 30.22 9.37 37.94 12.42 5.04⁎ .003 0.71
Gender (F) n = 71 (64.5%) n = 74 (79.6) 5.57⁎ .02 0.45
Duration of illness (months) 45.91 32.61 42.92 35.10 0.63 .45 0.09
FGID overlap n = 16 (14.5%) n = 18 (19.4%) 0.84 .36 0.19
PHQ-12 4.83 3.91 4.88 3.93 0.10 .90 0.01
WI-7 1.89 1.48 1.66 1.35 1.17 .27 0.16
HADS-A 5.97 3.18 8.48 2.91 4.63⁎ .01 0.65
HADS-D 4.80 3.66 7.44 3.67 5.12⁎ .01 0.72
PCS 43.67 5.27 38.17 4.83 6.93⁎ .02 0.98
MCS 43.31 5.44 38.61 4.35 6.71⁎ .02 0.95

N % N % χ2 p d
SSD 31 28.2% 24 25.8% 0.14 .71 0.06
DCPR-R > 0 a 68 61.8% 90 96.8% 35.69⁎ < .001 1.58
DCPR-R > 1 b 29 26.4% 66 71.0% 40.27⁎ < .001 1.20
Alexithymia 36 32.7% 59 63.4% 19.09⁎ < .001 0.77
Persistent Somatization 26 23.6% 43 46.2% 11.45⁎ .001 0.60
Demoralization 38 34.5% 27 29.0% 0.70 .40 0.17
Allostatic Load 22 20.0% 18 19.4% 0.13 .91 0.04

IBS = Irritable Bowel Syndrome; IBS-SSS = IBS Severity Scoring System; FGID = Functional Gastrointestinal Disorders; PHQ-12 = 12-item Patient Health
Questionnaire; WI-7 = 7-item Whiteley Index; HADS = Hospital Anxiety (A) and Depression (D) Scale; PCS = Physical Component Summary and MCS = Mental
Component Summary of the Short Form-12 Health Survey (SF-12) scale; SSD = Somatic Symptom Disorder; DCPR-R = Diagnostic Criteria for Psychosomatic
Research-Revised.

a At least one DCPR-R syndrome within the stratum of prevalence > 20%.
b More than one DCPR-R syndromes within the stratum of prevalence > 20%.
⁎ Indicates statistical significance (p < .05).
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In this study, IBS severity was closely associated with psychological
problems and patients diagnosed with the most frequent DCPR-R syn-
dromes (77.8%) were 3 times more prevalent than those diagnosed with
SSD (27.1%). Each DCPR-R category showed about the same (allostatic
load, 19.7%) or a higher rate (alexithymia, 46.8%; persistent somati-
zation, 34%; and demoralization, 32%) of SSD. However, the main

finding of this study has identified psychosomatic syndromes (particu-
larly, alexithymia and persistent somatization) as better predictors of
somatic symptoms severity than SSD, after controlling for co-variables.

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
[16] estimates the prevalence of SSD at 5%–7% of the general popu-
lation and these figures may be higher in specialty medical settings.
Unfortunately, no reliable epidemiological data on SSD are available at
this time and prevalence rates found in different studies are difficult to
compare due to the heterogeneity of samples, health care settings, and
operational variables used for SSD criteria. Nonetheless, our prevalence
of 27% is in line with the still sparse findings in the literature (e.g.,
[26,46–49]), showing that the overall prevalence of SSD might be 5- to
10-fold higher in clinical samples than in the general population [50].
Moreover, our results are consistent with other investigations that
found a similar higher DCPR-to-SSD proportion (3 to 1) and a sig-
nificant association of DCPR syndromes with psychological distress,
health anxiety and somatization in heterogeneous medical settings
[19,50–54].

The DCPR-R syndromes are conceived as a proxy of the trans-di-
agnostic construct of illness behavior and aim to evaluate the percep-
tion of somatic sensations, healthcare use, and to assess the origins of
symptoms. Additionally, in case of patients sharing the same diagnosis,
they are sufficiently multifaceted to assess the deceptively similar pa-
tients [4,20]. Our findings show that only DCPR-R syndromes, but not
SSD, were associated with the subjective evaluation of symptom se-
verity, suggesting that they may be reliably used to identify the cog-
nitive and affective determinants underlying the individual process of
self-assessed health status. In particular, alexithymia and persistent
somatization were the two DCPR-R syndromes that independently
predicted significant added variance in IBS severity, after controlling
for the role of psychological problems. The relevance of alexithymia
and persistent somatization in predicting IBS severity is consistent with
a large body of literature. Alexithymia is highly prevalent in IBS and
other FGID (up to 66%) and co-occurs with somatizing and distressing
syndromes [14,55]. Conversely, a stable somatization factor has been

Table 3
Hierarchical regression models predicting IBS severity (IBS-SSS) from most prevalent DCPR-R (upper section), alexithymia (middle section), persistent somatization
(lower section), SSD, sociodemographic variables, and psychological factors.

Blocks Factors R2 ΔR2 ΔF p df B p Semipartial r

1 DCPR-Ra 0.184 45.401 < 0.001 1201 0.327⁎ < .001 0.37
2 SSD 0.185 0.001 0.108 0.74 1200 0.004 .94 0.01
3 Age 0.368 0.209 11.122 < 0.001 6194 0.078 .21 0.09

Gender 0.003 .96 0.01
HADS-A 0.233⁎ .02 0.17
HADS-D 0.138 .16 0.10
PCSb −0.165 .12 −0.11
MCSb −0.332⁎ .005 −0.20

1 Alexithymia 0.095 11.451 0.001 1201 0.191⁎ .003 0.22
2 SSD 0.096 0.001 0.492 0.48 1200 0.010 .87 0.01
3 Age 0.327 0.231 13.039 < 0.001 6194 0.118 .08 0.12

Gender 0.016 .81 0.17
HADS-A 0.276⁎ .008 0.19
HADS-D 0.208⁎ .04 0.15
PCSb −0.202 .07 −0.13
MCSb −0.309⁎ .01 −0.18

1 Persistent Somatization 0.061 12.977 < 0.001 1201 0.157⁎ < .001 0.18
2 SSD 0.063 0.002 0.402 0.53 1200 0.007 .90 0.09
3 Age 0.319 0.291 12.174 < 0.001 6194 0.116 .08 0.12

Gender 0.002 .97 0.01
HADS-A 0.268⁎ .01 0.18
HADS-D 0.203 .05 0.14
PCSb −0.178 .11 −0.11
MCSb −0.330⁎ .009 −0.19

DCPR-R = Diagnostic Criteria for Psychosomatic Research-Revised; SSD = Somatic Symptom Disorder; HADS = Hospital Anxiety (A) and Depression (D) Scale;
PCS = Physical Component Summary and MCS = Mental Component Summary of the Short Form-12 Health Survey (SF-12) scale.

a At least one of the 4 most prevalent (> 20%) DCPR-R syndromes (alexithymia, persistent somatization, demoralization, and allostatic load).
b Scores are to be interpreted in the inverted direction with higher scores indicating better functioning.
⁎ Indicates statistical significance (p < .05).

Table 4
IBS-SSS score (IBS severity) predicted by DCPR-R syndromes and SSD diagnosis.

n IBS-SSS score Effect size (d)

DCPR-R SSD Mean SD
No No 31 221.45 42.88 –
No Yes 14 226.79 39.88 –
Yes No 117 310.51 82.36 1.18
Yes Yes 41 303.66 81.13 1.07

Alexithymia SSD
No No 80 269.69 83.48 –
No Yes 28 257.50 72.79 –
Yes No 68 317.94 78.16 0.60
Yes Yes 27 294.93 77.98 0.50

Persistent somatization SSD
No No 98 276.07 82.50 –
No Yes 36 272.50 79.25 –
Yes No 50 322.80 79.00 0.58
Yes Yes 19 306.05 78.82 0.43

DCPR-R = Diagnostic Criteria for Psychosomatic Research-Revised;
SSD = Somatic Symptom Disorder.
Note: Patients have been stratified by the presence (Yes) or absence (No) of
combined DCPR-R and SSD (first two columns) and their frequency is indicated
in the third column. In each stratum (rows), effect size was calculated as the
difference in means between participants with and without SSD and DCPR-R
divided by the pooled standard deviation (sixth column). The first column in-
dicates presence or absence of at least one of the most prevalent (> 20%)
DCPR-R syndromes (alexithymia, persistent somatization, demoralization, and
allostatic load) (upper section), DCPR-R Alexithymia (middle section), and
DCPR-R Persistent Somatization (lower section).
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repeatedly shown to explain severity and persistence of GI and non-GI
symptoms in IBS patients [9,56,57].

The associated features of alexithymia and persistent somatization
in IBS may be explained by several potential factors. Alexithymic
characteristics may foster the tendency to amplify and misinterpret the
somatic sensations that co-occur with the states of emotional arousal,
thus reinforcing the proneness to experience more severe functional
somatic symptoms [58]. Moreover, alexithymic features may influence
patients' referral to medical rather than to psychiatric care settings
because of their difficulty to express and communicate psychological
distress [59]. Finally, IBS alexithymic patients show high negative
treatment outcomes, suggesting enhanced chronic sensitivity to somatic
stimuli that are more refractory to medical and psychological treatment
[60,61].

Several limitations are to be noticed in this study. First, we used
PHQ-12 and WI-7 as proxy indicators of criteria A and B, respectively.
Although suggested and used in previous investigations [32,33], this
strategy has some major limitations. The PHQ-12 does not include GI
symptoms and was used to avoid overestimation of SSD. Nonetheless,
for meeting criterion A, at least one bothersome somatic symptom is to
be present, regardless of the fact that some symptoms are typically
present in specific medical disorders. Also, the WI-7 assesses only one of
the three B criteria (i.e., sub-criterion B-2: persistently high level of
anxiety about health or symptoms) required for SSD diagnosis, leaving
out sub-criteria B-1 (disproportionate and persistent thoughts about the
seriousness of one's symptoms) and B-3 (excessive time and energy
devoted to these symptoms or health concerns). Structured interview
(e.g., SCID-V [62]) and more specific self-report questionnaires (e.g.,
SSD-12 [63]) have been published in recent years but were unavailable
at the time of the study, thus the prevalence of SSD was maybe un-
derestimated. Nevertheless, when replacing SSD with the two separate
variables PHQ-12 and WI-7 in the regression analyses the overall results
did not change. Second, DCPR-R syndromes were assessed with an in-
terview whereas SSD with self-report scales. The two methods are
complementary and could not be directly compared to each other. In-
terviews and self-report questionnaires are based on very different
psychological processes and are characterized by divergent method
variance [64]. Future studies should assess both DCPR-R and SSD by
using instruments with comparable shared variance and a multimethod
assessment procedure. Third, the cross-sectional design does not allow
addressing causality. DCPR-R may contribute to IBS severity or vice
versa and longitudinal studies are needed for addressing direction of
causality. Fourth, in this study relevant biological data as low-grade
inflammation, immune modulation, or altered microbiota as well as the
full range of psychopathology were not controlled for and should be
taken into account in future investigations. Finally, our sample of
moderate-to-severe IBS patients was recruited from a tertiary care clinic
and may represent the most severe end of the IBS severity continuum,
and should be therefore replicated in larger samples.

With these limitations in mind, this study encourages clinicians to
adopt an integrative approach in the assessment of symptom severity by
combining specific psychosomatic criteria together with the evaluation
of psychological and psychiatric factors. This seems particularly true for
patients with functional disorders associated with multiple underlying
pathophysiological mechanisms as IBS [65]. Treatment efficacy in IBS
may likely depend on subgrouping patients based on shared psycho-
somatic characteristics rather than the illness per se [66]. The assess-
ment of psychosomatic syndromes may help to identify psychological
characteristics (e.g., alexithymia) that are more significantly involved
in experiencing symptom severity and that may lead to a vicious circle
of health anxiety and chronic somatization.
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