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Introduction 

 

Psychosomatic medicine is a wide interdisciplinary field that is concerned with the interaction 

of biological, psychological, and social factors in regulating the balance between health and 

disease (Lipowski, 1986). It provides an important conceptual framework for the scientific 

investigations on the role of psychosocial factors affecting individual vulnerability, course, and 

outcome of any type of medical disease. 

Current health care is conceived as acute care, while 80% of health expenses are for chronic 

diseases. Almost all of health care spending is directed at biomedically oriented care. However, 

unhealthy behavior is responsible for over half of morbidity. Medically unexplained symptoms 

occur in up to 30-40% of medical patients and increase medical utilization and costs (Fava & 

Sonino, 2010).  

Tinetti and Fried (2004) suggested that time has come to abandon disease as the primary focus 

of medical care. In this regard, disease-specific guidelines provide very limited indications for 

patients with chronic diseases. The main aim of treatment should be the attainment of individual 

goals and the identification and treatment of all modifiable biological and non-biological 

factors, according to Engel’s model. The application of psychological understanding to the 

management of the individual patient, which includes establishing a therapeutic relationship, 

helping the patient to identify his/her current problems, and working with family and significant 

others, results to be essential in all medical settings (Porcelli, 2008). 

In this context, the aim of the current thesis is to investigate the clinical role of psychological 

factors in patients with Inflammatory Bowel Disease (IBD). IBD is a chronic disease whose 

course is characterized by exacerbations and remissions that primarily affect the gastrointestinal 

tract.  Its main clinical forms are Crohn’s disease (CD) and ulcerative colitis (UC) that sharing 
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clinical, epidemiologic, and pathogenetic features. The prevalence of IBD is around 150-200 

cases per 100,000 in Western countries (Kappelman et al., 2007). 

Acute episodes of IBD are characterized by clinical symptoms of severe abdominal pain and 

diarrhea, bloody stools, and endoscopic and histological signs of inflammation and lesions of 

the gut mucosa. These symptoms strongly affect various life domains (e.g., job, social and 

intimate relationship, hobbies) of IBD patients.  

IBD patients with long-standing disease have an increased risk of developing fistulas, intestinal 

perforation, bowel obstruction, and colorectal cancer. Furthermore, the unpredictable course of 

IBD can involve a lot of complications leading to the escalation of therapy, hospitalization, and 

surgery (Loftus, 2004; Conley et al., 2017). The current standard of care in IBD treatment is 

aimed essentially at managing the inflammatory response during relapses and maintaining 

remission with a focus on the treatment adherence (Mowat et al., 2011; Jordan et al., 2016).  

Current evidence highlights that psychological factors play a central role both in the 

pathophysiology and course of IBD (i.e., clinical outcome, number of relapses, pain severity) 

and in how patients deal with this disabling disease (adherence to the treatment, coping 

strategies). Moreover, some patients experience symptoms in the absence of objective evidence 

of disease activity, with occult inflammation, visceral hypersensitivity altered mucosal 

permeability, and co-existent functional disease (Gracie et al., 2016). 

The first part of my Ph.D thesis aimed at analyzing the main features of this chronic medical 

condition. It is an overview on etiology, epidemiology, classifications, and more common 

medical treatments for IBD patients. The second chapter is a comprehensive review presenting 

“the state of the art” on the relationship between psychological factors and IBD. Finally, third 

and last chapter is focused on my research project. The research is a longitudinal study aimed 

at investigating psychological factors (i.e., anxiety, depression, somatization, perceived stress, 
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and alexithymia) predicting/contributing to clinical outcomes (i.e. disease activity, relapse, and 

severity of gastrointestinal symptoms), including quality of life, of IBD patients.  
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Chapter 1 

Inflammatory Bowel Disease 

 

 
Inflammatory Bowel Disease (IBD) is a group of idiopathic, chronic and relapsing clinical 

conditions that primarily affect the gastrointestinal tract.  Since no specific cause for IBD is 

known, several hypotheses have been formulated on IBD etiology, including environmental 

triggers, intestinal immune mechanism, hereditable factors, gut flora, diet, mesenteric fat, 

medications, nicotine, infectious agents, immunization, hygiene, pregnancy, breastfeeding, 

stress, and lifestyle. The most validated theory supports an uncontrolled immune-mediated 

inflammatory response in genetically predisposed individuals to an unknown environmental 

trigger that interacts with the gut microbiome (intestinal flora) and primarily affects the 

alimentary tract (Malik et al., 2015).  

IBD was considered a ‘psychosomatic disease’ for a long time, but this hypothesis has not been 

confirmed. Despite the high psychopathological comorbidity, especially anxiety and mood 

disorders, psychosocial factors cannot be considered to play a causative role it’s the IBD 

etiology. IBD and IBS (irritable bowel syndrome) can be thought as examples of the dichotomy 

between organic and nonorganic (i.e., functional) gastrointestinal disorders, even though 

considerable symptom overlap is often displayed in symptom presentation (Bradesi et al., 2003; 

Barbara et al., 2014).  

The unpredictable course of IBD can involve a lot of complications leading to the escalation of 

therapy, hospitalization, and surgery (Loftus, 2004; Conley et al., 2017). Its main clinical forms 

are Crohn’s disease (CD) and ulcerative colitis (UC) characterized by overlapping clinical, 

epidemiologic, and pathogenetic features.  

The most prevalent IBD symptoms are diarrhea, fever, reduced appetite, weight loss, abnormal 

stool frequency, pain, and fatigue that can also persist during clinical remission. 
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1.1 Ulcerative colitis 

 

Ulcerative colitis (UC) is one of two main forms of IBD. In contrast to CD, 

inflammation in UC usually limited to the mucosal layer of the colon but can involve also the 

rectum and the more proximal portions of the colon in a continuous fashion (Figure 1) 

(Peppercorn et al., 2019). The age of onset is around 15-25 and 55-65 years old without 

differences between women and men (Steed, 2019). The most common symptoms are related 

to the frequency and consistency of stools. Most patients report diarrhea, rectal bleeding, mucus 

in the stool, tenesmus, and abdominal pain. When this symptomatology is persistent and is 

matched with fever, nausea, vomiting and weight loss, hospitalization can be needed. Around 

10-20% of patients affected by UC suffer from extraintestinal manifestations, like arthralgia, 

episcleritis, and erythema nodosum, further deteriorating clinical condition (Steed, 2019).  

 

Figure 1. CD versus UC 

 

 

Because of the substantial overlapping clinical and epidemiological features of UC and CD, the 

accurate diagnostic classification of IBD is true challenging for clinicians. In 2003 a group of 

international researchers was formed to achieve a new subclassification of IBD based on recent 
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developments. The major aim was to provide a new classification of IBD to improve diagnostic 

decision making in clinical practice. The results of this international group of researchers were 

reported at the 2005 Montreal World Congress of Gastroenterology (Silverberg et al., 2005; 

Satsangi et al., 2006). Regarding UC, the Montreal classification suggested two different 

categories: 

  

1) Montreal classification of disease extent (Table 1); 

2) Montreal classification of the disease severity (Table 2). 

 

Table 1. Montreal classification of UC extent 

Extent Anatomy 

E1 Ulcerative proctitis Involvement limited to the rectum (that is, proximal extent of 

inflammation is distal to the rectosigmoid junction) 

E2 Left sided UC (distal UC) Involvement limited to a proportion of the colorectum distal to the 

splenic flexure 

E3 Extensive UC (pancolitis) Involvement extends proximal to the splenic flexure 

 

Table 2. Montreal classification of UC severity 

Severity Definition 

S0 Clinical remission Asymptomatic 

S1 Mild UC Passage of four or fewer stools/day (with or without blood), absence of 

any systemic illness, and normal inflammatory markers (ESR) 

S2 Moderate UC Passage of more than four stools per day but with minimal signs of 

systemic toxicity 

S3 Severe UC Passage of at least six bloody stools daily, pulse rate of at least 90 beats 

per minute, temperature of at least 37.5°C, haemoglobin of less than 10.5 

g/100mg, and ESR of at leat 30 mm/h 

ESR, erythrocyte sedimentation rate 
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The differential diagnosis for UC includes infectious colitis caused by bacterial, viral, or 

parasitic pathogens, like Clostridium difficile infection (Adams & Bornemann 2013; Steed, 

2019), Crohn’s disease and microscopic colitis (Adams & Bornemann 2013).  

Diagnosis of UC is made by endoscopy with histological confirmation along with laboratory 

testing and radiologic imaging. Endoscopic examination aims to determine the extent of disease 

(E1, E2, or E3). Abdominal radiograph is employed to monitor for deterioration in acute severe 

colitis. Laboratory testing (c-reactive protein level, erythrocyte sedimentation rate and fecal 

calprotectin) sensitively detected the presence of IBD. 

The main goals of treatment in these patients are to induce remission of symptoms and prevent 

relapse.  

 

1.2 Crohn’s disease 

 

Crohn’s disease (CD) was described for the first time from Dr. Burrill Bernard Crohn 

during an International Conference at New Orleans in 1932 as non-caseating granulomatous 

inflammation limited to the terminal ileum (Crohn et al., 1984; DeFilippis et al., 2016). To date, 

CD is one of the two main clinical forms of IBD. It is typically characterized by transmural 

inflammation of the intestine and could affect any part of the gastrointestinal tract from mouth 

to perianal area. All segments of the gastrointestinal tract can be affected, but the most common 

being the terminal ileum and colon (Torres et al., 2016). Inflammation is typically segmental, 

asymmetrical, and transmural. In terms of distribution of the disease 25% of the patients have 

colitis only, 25% have ileitis only, and 50% have ileocolitis (Gajendran et al., 2018). Diarrhea 

is the core symptom of CD due to decreased water absorption and increased secretion of 

electrolytes. Patients affected by CD frequently present with abdominal pain, fever, bowel 
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obstruction or blood and mucus in the stools. In about 10-20%, weight loss is another clinical 

sign of patients with CD (Gajendran et al., 2018). One-third of patients (5-15%) with CD have 

perianal involvement (i.e. perianal fistula). Patients affected by Crohn’s disease are at risk for 

early small bowel and colorectal cancer (Canavan et al., 2006; Lutgens et al., 2008). The most 

prevalent extraintestinal manifestations in these patients are large joint arthritis, uveitis, iritis, 

episcleritis, erythema nodosum and pyoderma gangrenosum.   

The Montreal classification of CD based on three parameters: age at diagnosis, location, 

and behavior (Table 3).  

 

 

Table 3. Montreal classification for CD 

Age of diagnosis A1 below 16 years old 

A2 between 17 and 40 years old 

A3 above 40 years old 

Location L1 ileal 

L2 colonic 

L3 ileocolonic 

L4 isolated upper disease* 

Behaviour B1 non-stricturing, non-penetrating 

B2 stricturing 

B3 penetrating 

p perianal disease modifier** 

*L4 is a modifier that can be added to L1-L3 when concomitant upper gastrointestinal disease is present. 
** “p” is added to B1-B3 when concomitant perianal disease is present. 
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According to Baumgart and Sandborn (2012), the diagnostic workup of CD is usually 

undertaken based on the following aspects: 

1) Medical history: presenting symptoms, blood or mucus, or both, in stool; cramps 

incontinence; nocturnal diarrhea; recent intestinal infection; active or passive smoking; family 

history of IBD, extraintestinal symptoms.  

2) Physical examination: heart rate, blood pressure, weight, body-mass index, abdominal 

examination, perianal inspection for fistulas, digital-rectal examination.  

3) Laboratory analysis: electrolytes, blood urea nitrogen, creatinine, erythrocyte sedimentation 

rate, bilirubin, transferrin, ferritin, vitamin B12, C-reactive protein, fecal calprotectin.  

4) Microbial studies: stool cultures for Clostridium difficile.  

5) Pathology and histology: at least two biopsy specimens from at least five segments including 

the ileum.  

6) Endoscopy: ileocolonoscopy, esophagogastroduodenoscopy with biopsies (EGD).  

7) Imaging studies: CT and MRI enterography or enteroclysis. 

Currently, the primary therapeutic strategies have the goal of deep and prolonged remission of 

the CD, with particular focus on preventing complications.   

  

1.3 Indeterminate colitis 

 

Another subcategory of IBD approved by the Montreal classification is ‘indeterminate 

colitis’ (IC). Initially, the term indeterminate colitis was used for patients meeting all of the 

following criteria: patients who underwent a colectomy; patients who had disease features that 

were not sufficient to discriminate between CD and UC; patients whose symptoms were 

adequate to make a diagnosis of IBD. Later, when clinicians used the label “indeterminate 
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colitis”, they referred to patients with evident inflammation of the colon as confirmed by 

clinical and endoscopic evaluations (Satsangi et al., 2006).  

The recent Montreal classification recommended the use of the category ‘indeterminate colitis’ 

to indicate those cases where colectomy has been performed and pathologists are unable to 

make a definitive diagnosis of either CD or UC after full examination (Silverberg et al., 2005; 

Satsangi et al., 2006).  

The situation is different when the clinical features consist of chronic IBD with inflammation 

restricted to the colon and without small bowel involvement. The endoscopy is inconclusive, 

and histology reveals chronic inflammation with absence of diagnostic features of either CD or 

UC. In these cases, the terms “Inflammatory bowel disease, type unclassified” (IBDU) should 

be used (Silverberg et al., 2005). 

 

1.4 Clinical Epidemiology of IBD: incidence and prevalence in the 21st century 

 

In the recent years, IBD has emerged as a public health challenge worldwide (Burisch 

et al., 2013; Ng et al., 2017) resulting in a growth of morbidity, mortality, and substantial costs 

to the health-care system (Rocchi et al., 2012). Since the middle of the 20th century, the 

incidence of IBD has increased in the Western world, which included North America, Europe, 

Australia, and New Zealand (Molodecky et al., 2012; Kaplan, 2015). Over 1 million residents 

in the USA and 2.5 million in Europe are estimated to have a diagnosis of IBD (Kaplan, 2015). 

Within Europe, the highest incidence and prevalence rates were found in Scandinavia and 

United Kingdom (Burisch et al., 2013). To date, outside the western world, the number of 

patients affected by IBD remains unclear (Kaplan et al., 2017), but the rising incidence of this 

chronic condition in newly industrialized countries could indicate an emerging epidemic of IBD 
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also in the rest of the world, such as Asia and Eastern Europe (Burisch et al., 2013; Ng et al., 

2017).  

The age of onset of IBD usually is between 15 and 30 years (Peppercorn et al., 2019), though 

several studies suggest a possible second peak between 50 and 80 years (Bernstein et al., 2006). 

Shivashankar et al. (2010) stated there are differences in incidence of CD by age. Adults from 

20 to 29 years have higher possibility to have a diagnosis of CD. No significant differences 

were found in UC.   

In a study using data from the Rochester Epidemiology Project, small differences in CD and 

UC incidence by sex were found (Shivashankar et al., 2010). Male gender was associated with 

a higher incidence rate of UC compared with female sex while there is a slight female 

predominance in adult-onset of CD (Peppercorn et al., 2019). 

 

1.5 IBD: etiology and pathogenesis 

 

Recent studies increased our understanding of multiple pathways involved in IBD 

pathogenesis. Although the etiology of IBD remains largely unknown, it involves a complex 

interaction between genetics, environmental, microbial and immune factors (Figure 2) (Shouval 

& Rufo, 2017). The mechanisms underlying IBD onset proposed in the latest review study by 

Piovezani Ramos and Papadakis (2019) are based on an interplay of genetic susceptibility and 

environmental impact in the microbiome that through a weakened intestinal barrier can lead to 

aberrant and continuing immune activation responsible for the clinical and endoscopic 

consequences.  
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Figure 2. Factors involved in the aetiology of IBD (Shouval & Rufo, 2017) 

 

 

 

 

1.5.1 Genetic factors 

 

A number of studies of genetic factors implicated in the susceptibility to IBD are based 

on disease aggregation in twins (Baumgart & Carding, 2007). The inheritable component seems 

to be stronger in CD than UC, with a concordance rate in monozygotic twins of 30% to 58% in 

CD compared with 10% to 15% in UC (Khor et al., 2011; Piovezani Ramos & Papadakis, 2019). 

The risk to develop UC or CD in first-degree relatives of patients with IBD is up to 5-fold 

higher that in healthy people (Piovezani Ramos & Papadakis, 2019).  
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The relevance to identify genes and genetic loci implicated in IBD development is to improve 

the knowledge of disease biological pathways involved in the development of intestinal 

inflammation (McGovern et al., 2015).  

Genome-wide association studies (GWAS)1 showed that IBD is a polygenic disorder, 

characterized by multiple common genetic polymorphisms. Meta-analysis studies combining 

GWAS data identified 201 loci associated with IBD. Of these, 137 of 201 loci are associated 

with both CD and UC, while 41 are CD-specific and 20 UC-specific loci (Liu et al., 2015).  

The first gene that was associated with IBD was the nucleodide-binding oligomerization 

domaincontaining 2 (NOD2) (Shaw et al., 2013). This gene modulates both innate and adaptive 

immune responses and its mutation is involved in the autophagy process in IBD (24-26). Recent 

progress in the genetics of IBD highlighted a significant association between IBD and the 

IL23R gene encoding a subunit of the receptor for the pro-infiammatory cytokine interleukin 

(IL-23). IL-23 is involved in the generation of Th17 cells that are implicated in the pathogenesis 

of IBD. Other susceptibility genes identified as immune function regulators are CARD9, 

IL1R2, REL, SMAD3 and PRDM1 (Zhang & Li, 2014).  

More recently, studies are focusing on small intranuclear molecules that can regulate gene 

expression such as epigenetic markers, microRNAs, and noncoding RNAs, which have all been 

implicated in the pathogenesis of IBD through different pathways (Piovezani Ramos & 

Papadakis, 2019). 

 

 

 

 
1 In genetics, a genome-wide association study (GWA study, or GWAS), also known as whole genome 
association study (WGA study, or WGAS), is an observational study of a genome-wide set of genetic variants in 
different individuals to see if any variant is associated with a trait. In contrast, in molecular biology, SNP array is 
a type of DNA microarray which is used to detect polymorphisms within a population. A single nucleotide 
polymorphism (SNP), a variation at a single site in DNA, is the most frequent type of variation in the genome. 
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1.5.2 Environmental factors 

 

It is widely recognized that environmental factors play a crucial role in modulating the 

risk to develop IBD. These factors include diet, smoking, infections, appendectomy, lifestyle, 

early life events, pollution, and medications (Shouval & Rufo, 2017) (Figure 3).  

The dietary changes of the last decades have widely contributed to the rising incidence of IBD 

in Western countries. Increased dietary intake of animal fat and polyunsaturated fatty acids has 

been correlated with an increased incidence of IBD and relapse in patients with UC (Peppercorn 

et al., 2019). In contrast, high intake of fiber, such as fruits and cruciferous vegetables, has been 

associated with a decreased risk to develop CD but no UC (Hou et al., 2011). Moreover, a 

higher serum level of 24-hydroxyvitamin D is also inversely related to CD risk 

(Ananthakrishnan et al., 2012). 

A large number of studies have established the association between smoking and IBD. Cigarette 

smoking represents a risk factor for CD directly affecting mucosal immune responses, smooth 

muscle tone, gut permeability, and microvasculature (Higuchi et al., 2012). In addition, 

smoking might exacerbate the clinical course of CD increasing the risk for flares, surgeries, and 

extraintestinal manifestations like strictures and fistula (Severs et al., 2016). On the other hand, 

several studies suggested that current smoking has a protective effect with respect to UC 

(Shouval & Rufo, 2017). In these patients, smoking cessation can even lead to an increase in 

disease activity and risk to hospitalization.  

Although no specific pathogen was identified to be directly implicated in the development of 

IBD, a link between infections and increasing incidence of CD and UC has been proposed. 

Most studies have demonstrated that salmonella and Campylobacter infections increase 

subsequent risk of developing IBD (Gradel et al., 2009). Similarly, episodes of acute 

gastroenteritis were associated with increased risk of IBD. Porter et al. (2008) conducted a study 
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on a large sample including 3,000 patients with incident IBD and more than 11,000 healthy 

controls. They found that the risk of IBD was higher in individuals with a prior episode of acute 

gastroenteritis compared with controls (OR 1.4; 95% CI 1.2-1.7). 

 

Figure 3. Environmental Factors involved in the aetiology of IBD (Shouval & Rufo, 2017) 

 

 

 

Another potential risk factor for CD is appendectomy. The first study suggesting a correlation 

between appendectomy and IBD was published in 1987 by Gilat and colleagues. In this large 

case-control study, a significantly lower appendectomy rate was found in patients with UC 

compared to healthy controls, with reverse findings for CD. Most subsequent studies confirmed 
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this correlation. Kaplan et al. (2008) stated that a considerable proportion of the risk of 

developing CD are observed within the first year following an appendectomy, a time when 

incipient CD may lead to undue appendectomies. Subsequently, the risk of CD dropped and 

was insignificant after 5 years. In UC, appendectomy seems to be a protective factor (Loftus, 

2004). In a case-control study consisting of 212,963 patients with a previous history of 

appendectomy, Andersson et al. (2010) have found that the risk to UC was lower compared 

with controls.  

Many other factors are considered involved in the development of IBD. For example, some 

medications, like antibiotics and nonsteroidal anti-inflammatory drugs (NSAIDs) may increase 

the risk for IBD since their negative consequences on intestinal mucosal (Peppercorn et al., 

2019). Oral contraceptives use in premenopausal women was associated with a higher risk for 

both UC and CD (Cornish et al., 2008) while hormone replacement therapy represented a risk 

factor only for CD in postmenopausal women (Khalili et al., 2012).  

Furthermore, recent ecological evidence has highlighted the important contribution of air 

pollution as a risk factor for IBD. Elevated air pollution is correlated with an augment in 

circulating polymorphonuclear leukocytes and plasma cytokines (Zhang & Li, 2014). Kaplan 

et al. (2010) have found that high levels of NO2 and SO2 in the air are associated with an 

increased risk of CD and UC in the UK general population.   

The main perinatal and early life events supposed to be related to increased risk to develop IBD 

are the modes of delivery and newborn feeding. The mode of delivery (cesarean versus vaginal) 

can have a major impact on the composition of the intestinal microbiome influencing intestinal 

immune system (Salminen et al., 2004). Breastfeeding represents an important protective factor 

of pediatric-onset IBD (Barclay et al., 2009).   

Finally, psychological factors such as stress, anxiety, and depression play a crucial role by 

influencing the course, prognosis and severity of IBD (Sgambato et al., 2017).  
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1.5.3 Immune response 

 

IBD are characterized by an exaggerated immune response leading to destruction of 

gastrointestinal tissue. The development of these inflammatory diseases may be the result of an 

uncontrolled or inadequately upregulated cellular immune response in the intestinal mucosa 

towards a hitherto unknown pathogen, probably a constituent of the luminal content (Schmidt 

et al., 2002). The intestinal barrier, consisting of intestinal epithelial cells (IECs) and innate 

immune cells, contributes to maintain a balance between luminal contents and the mucosa. IECs 

of intestinal barrier involved different cell types including enterocytes, goblet cells, 

neuroendocrine cells, Paneth cells, and M cells (van der Flier & Clevers, 2009). For example, 

genetic deletion of Mucin 2 (Muc2), a major goblet cell-derived secretory mucin, results in 

spontaneous colitis in murine models (Van der Sluis et al., 2006; Piovezani Ramos & 

Papadakis, 2019). Another possible malfunction of immune system can be caused by 

development of overriding cell-mediated immune responses resulting in accumulation and 

activation of T lymphocytes and macrophages (Piovezani Ramos & Papadakis, 2019). Several 

studies have shown that these cells produce a number of T-helper-1 (Th1)-promoting 

proinflammatory cytokines such as interleukin (IL)-2, IL-12 and interferon-alpha (IFN-Á). 

These Th1 cytokines are thought to contribute to disease pathology, particularly in the 

development of granulomatous lesions (Schmidt et al., 2002; Uhlig et al., 2006; Piovezani 

Ramos & Papadakis, 2019). Intestinal homeostasis, in fact, depends on maintaining a proper 

balance between pro- and anti-inflammatory pathways that are mediated by TH17 and TReg 

cells, respectively. Improper regulation of inflammatory pathways can lead to IBD. 
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1.5.4 Gut Microbiome 

 

The gut microbiome exhibits large functional diversity encoded by a collection of 

bacterial genes numbering more than 100 times the human gene set. It is largely recognized the 

connection between microbial dysbiosis and IBD. Microbial dysbiosis results from decreased 

diversity of the gut microbiome. In patients affected by IBD, microbial dysbiosis originates 

from decrease of specific anti-inflammatory bacteria such as Firmicutes, and from increase of 

pro-inflammatory bacteria like Proteobacteria and Bacteroidetes (Sartor et al., 2017).   

To gain insight into the functional consequences of IBD-associated dysbiosis, Morgan et al. 

(2012) carried out a study based on novel approach pairing microbial community 16S gene 

sequence profiles with information from the closest available whole-genome sequences. This 

defined an inferred metagenome and thus complement of metabolic functional modules for each 

microbiome allowing to identify unique functional perturbations in the microbiomes of IBD 

patients. Interestingly, although the authors have identified only nine changes in bacterial clades 

that associated with UC (of 350, 2.6%), they classified 21 statistically significant differences in 

functional pathways and metabolic modules (of 295, 7.1%). This important study revealed that 

phylogenetically diverse changes in the composition of the GI microbiome can be functionally 

coordinated and lead to major modifications in the metabolic potential of the microbiota. 

 

1.6 Epigenetics in IBD 

 

Genetics and epigenetics are two different, though related, fields. Genetics is a branch 

of medicine concerned with the study of genes, genetic variation, and heredity in the organisms. 

Genetic testing is a type of medical test that identifies changes in chromosomes, genes, or 

proteins. Epigenetics is considered a relatively new area of medicine and a rapidly expanding 
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field of research. It is the study of changes in gene function that are heritable but that do not 

entail a change in DNA sequence. In other words, epigenetics refers to the study of heritable 

changes that occur not because there is an intrinsic change in the genetic material per se, but 

because of a change in the pattern of expression of certain genes as a result of processes other 

than genetic mutation or recombination. Something influences the genetic code from "above" 

(epi-) to either shut down or induce the transcription of genetic sequences, giving rise to either 

biologically overactive or silent processes. The main epigenetic mechanisms include DNA 

methylation, histone modification, RNA interference, and the positioning of nucleosomes. 

Recent studies have shown that epigenetics may mediate some of the effects of environment, 

genetic predisposition and intestinal microbiota on IBD pathogenesis (Jenke & Zilbauer, 

20012). 

The epigenome can be considered as both stable and plastic. The epigenome is regarded 

as stable since epigenetic marks pass onto daughter cells during mitosis (Faulk & Dolinoy, 

2011). However, stochastic and environmental factors can cause dynamic changes to the 

epigenome over time (De Santis & Selmi, 2012). During mitosis process, the level of fidelity 

of epigenomic replication is much lower than that of the genetic sequence (error rate of 1 × 

106 for the DNA sequence compared with 1 × 103 for DNA modifications), leading to an 

accumulation of epigenetic changes over time (Petronis, 2010). At the same time, several 

environmental factors produce epimutations (epigenetic changes associated with disease). 

Environmental factors relevant to IBD include smoking, microbiota, and diet (Ventham et al., 

2013).  

First DNA methylation studies largely focused on the predisposition to cancer in IBD. 

DNA methylation changes in colonic epithelial cells that normally occur with aging are 

accelerated in IBD because of higher cell turnover in inflammation (Issa et al., 2001). Increased 

age-related DNA methylation, observed in colon cells of patients with colitis, could lead to 
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genetic instability and development of cancer. Increased DNA methylation has been shown in 

dysplastic and surrounding nondysplastic colon tissues from patients with UC compared with 

control subjects or patients with UC who do not have dysplasia (Ventham et al., 2013).  Four 

of 15 loci associated with development of cancer (CDH1, GDNF, HPP1, and MYOD1) were 

differentially methylated in surgical resection samples from patients with active UC compared 

with those with quiescent mucosa. CDH1 encodes the cell adhesion molecule E-cadherin, 

which is correlated with IBD-associated cancer. Hypermethylation of the CDH1 promoter 

region has been shown in dysplastic and cancerous gut tissue of patients with UC compared 

with nondysplastic samples (Barrett et al., 2009). The increasing interest in the role of DNA 

methylation in the pathogenesis of IBD has coincided with advances in platform-based DNA 

methylation array technologies, which have superseded candidate gene methylation profiling 

techniques. A study that analyzed DNA methylation in Epstein–Barr virus—transformed B 

cells from 18 patients with IBD versus nonaffected siblings identified 49 differentially 

methylated CpG sites. More than half of the differentially methylated loci contained genes that 

regulate immune functions, including several (BCL3, STAT3, OSM, STAT5) involved in the IL-

12 and IL-23 pathways (Lin et al., 2012).  

Häsler et al., (2012) studied DNA methylation in colonic tissue. An epigenome-wide 

association study (EWAS) of intestinal biopsy samples from 20 monozygotic twins discordant 

for UC identified 61 differentially methylated loci, with several containing genes that regulate 

inflammation (CFI, SPINKK4, THY1/CD90). This study had an interesting design in that after 

the loci were identified in the analysis of discordant monozygotic twins (to exclude differences 

in genetic factors), they were validated in an independent cohort.  

To overcome the heterogeneity of cell types in tissues, a methylation-wide profiling 

study of whole rectal biopsy specimens from patients with active and quiescent UC and CD 

was validated using isolated epithelial cells from rectal biopsy specimens (Cooke et al., 
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2012). Many differentially methylated genes were identified in whole tissue, encoding proteins 

including DOK2 (involved in IL-4–mediated cell proliferation), Tap1 (a major 

histocompatibility complex class I transport molecule), and members of the TNF family 

(TNFSF4 and TNFSF12). ULK1 was methylated only in patients with CD; its product has a 

role in autophagy. Genes identified as being differentially methylated in this study, replicated 

findings from other EWAS (Nimmo et al., 2012), and have also been identified as susceptibility 

genes in GWAS (Anderson et al., 2011), including CDH1, ICAM3, IL8RA, and CARD9.  

The main clinical applications of epigenetics in IBD referred to the diagnosis procedure. 

In this regard, epigenetic research could provide biomarkers to confirm diagnosis, determine 

disease course, and predict response to therapy (Ushijima et al., 2006, Ventham et al., 2013). 

Particularly pertinent for IBD, methylation changes in SFRP2, measured in fecal DNA samples, 

have been used to identify patients with colorectal cancer with approximately 75% sensitivity 

and specificity (Müller et al., 2004). Biomarkers have been found in a range of body fluids, 

including sputum, urine, and saliva for lung, bladder, and head and neck cancers, 

respectively. DNA methylation is a quantitative trait and therefore an attractive biomarker. A 

panel of relevant hypomethylated or hypermethylated CpGs might someday be used to 

distinguish between UC and CD, enable disease stratification, and predict treatment response 

(Ventham et al., 2013). 

 

1.7 Perspectives on current and novel treatments for IBD 

 

The treatments of IBD has quickly evolved in the last decade. In addition to increasing 

available therapeutic options for patients affected by IBD, new therapeutic strategies are 

addressed to early diagnosis, early intervention, and tight control of biomarkers. In a recent 

review study, Na & Moon (2019) provided an overview of recent advances in IBD treatment 
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options. Medications for IBD are classified in two categories: biologics and small molecule 

drugs.  Novel biological therapies include anti-integrins, anti-cytokines, and anti-mucosal 

vascular addressin cell adhesion molecule-1 (MAdCAM-1). Novel small molecules drugs 

include Janus kinase (JAK) inibitors, small mothers against decapentaplegic homolog (SMAD) 

7 antisense oligonucleotides, sphingosine-1-phosphate (SaP) receptor modulators, and 

phosphodiesterase (PDE) 4 inhibitors. These new biologics and small molecule drugs block 

immune cell communication or migration (Na & Moon, 2019). 

 

Key points 

 

• Inflammatory Bowel Disease (IBD) is an idiopathic, chronic, medical condition with a 

relapsing and remitting course, affecting the gastrointestinal tract. 

• IBD including two main clinical forms: Crohn’s Disease (CD) and Ulcerative colitis 

(UC). 

• The most prevalent IBD symptoms are diarrhea, fever, reduced appetite, weight loss, 

abnormal stool frequency, pain, and fatigue that can also persist during clinical 

remission. 

• The prevalence of IBD is around 150-200 cases per 100,000 in Western countries. 

• The etiology of IBD involves a complex interaction between individual’s genetic 

susceptibility, environmental, microbial and immune factors. 

• Currently, the primary therapeutic strategies are mainly addressed to early diagnosis 

and have the goal of deep and prolonged remission of the IBD.   
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Chapter 2 
 

Psychological factors affecting patients with IBD: a review of the literature 
 
 

 

Inflammatory bowel disease is a chronic and disabling medical condition with an unpredictable 

course. The current standard of care in IBD treatment is aimed at managing the inflammatory 

response during relapses and maintaining remission with a focus on the treatment adherence 

(Mowat et al., 2011; Jordan et al., 2016). IBD has been long considered a classic 

“psychosomatic disease” and included in the famous Holy Seven psychosomatic diseases 

indicated by Alexander and his Chicago school (ulcerative colitis, rheumatoid arthritis, 

hyperthyroidism, hypertension, peptic ulcer, bronchial asthma, neuro-dermatitis). This notion 

did not receive any empirical support and IBD is considered today as a chronic multifactorial 

disease that is influenced, among others, by psychosocial factors throughout the different 

phases of the natural course of the illness (Porcelli, 2009). 

Current evidence highlights that psychological factors in IBD patients play a central role both 

in the pathophysiology and course of IBD (i.e., clinical outcome, number of relapses, pain 

severity) and in how patients deal with this disabling disease (adherence to the treatment, coping 

strategies). Therefore, an integrating psychological intervention with conventional medical 

treatment results to be needed in this medical setting to reduce disease burden and disability, 

and to improve the well-being and quality of life of these patients.  

 

2.1 Anxiety and depression in IBD patients  

 

The presence of chronic medical condition (e.g., diabetes, obesity, epilepsy, asthma, 

inflammatory bowel disease) is often associated with higher rates of anxiety and mood disorders 

compared to the general population (Moussavi et al., 2007; Graff et al., 2009). Depression 
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represents an important global public-health issue and several studies have shown that there is 

an increased risk of having major depression in people with one or more chronic diseases (Noel 

et al., 2004). Anxiety disorders, especially generalized anxiety disorder (GAD) and panic 

disorder, occur at a higher rate in patients with a chronic disease compared with the general 

population. In this medical setting, symptoms of depression and anxiety have been linked to 

more severe gastrointestinal symptoms and more frequent flares (Fuller-Thomson & Sulman, 

2006), increased hospitalization rates (van Langenberg et al., 2010) and lower compliance with 

treatment (Nigro et al., 2001). Not surprisingly, anxiety and depression have a significant and 

negative impact on quality of life of these patients (De Jean et al., 2013).  

A number of studies have investigated the relationship between anxiety and depression and 

IBD (Kurina et al., 2001; Mittermaier et al., 2004; Mikocka-Walus, Turnbull et al., 2007; 

Mikocka-Walus, Pittet et al., 2016; Graff et al., 2009; Sajadinejad et al., 2012; Jordan et al., 

2016) but no causal link has been established to date. There is an open debate about the nature 

of this association: psychiatric symptoms precede and/or follow onset of the IBD? Several 

research studies suggest a reciprocal influential process, that is the experience of chronic 

disease is stressful to the point to trigger or intensify a psychiatric condition or, conversely, 

psychiatric conditions, such as anxiety and depression, may contribute to trigger or exacerbate 

the illness condition (Mawdsley et al., 2005).  

Sajadinejad et al. (2012) suggested that patients affected by IBD reported a lot of concerns and 

worries about their health conditions. The awareness of incurability, the uncertain course and 

prognosis, the fear of surgery or development of cancer can contribute to a risk to develop 

anxiety symptoms in patients with a diagnosis of IBD. Moreover, according to Seligman 

(2002), unpredictable and incurable course of disease may impair the individual’s belief about 

self-control and self-efficacy, thereby causing helplessness and individual vulnerability to 

depression. 
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Addolorato et al. (1997) compared 79 IBD patients with 36 healthy controls using validated 

symptom patient-report measures, such as State and Trait Anxiety Inventory (STAI) test and 

the Zung Self-rating Depression Scale, to assess anxiety and depression symptoms. IBD 

patients showed higher anxiety and depression levels than the control group. The percentage of 

subjects with state anxiety was significantly higher in the CD (62.8%; x2 = 11.47, P < 0.001) 

and UC (63.9%, x2 = 11.10, P < 0.001) groups than in control subjects (22%). There was no 

significant difference in trait anxiety among groups. The percentage of subjects with depression 

was significantly higher in the CD (41.9%; x2 = 7.75, P < 0.01) and UC (50.0%, x2 = 11.06, P 

< 0.05) groups than in control subjects (11.1%). No differences were found between CD and 

UC patients. In this sample, state anxiety and depression were significantly associated with 

physical morbidity and correlated with malnutrition in CD and UC patients. 

Later, Lerebours et al. (2007) found similar results. They compared a sample consisting of 241 

IBD patients with 255 blood donor community controls. Both CD and UC patients showed 

higher levels of depression (61% and 57%, respectively) and anxiety than controls (38%), but 

similar levels of depression to each other.  

The prevalence of anxiety and/or depression in patients affected by IBD has been estimated to 

be as high as 29-35% during remission (Mittermaier et al., 2004) and more than 80% for anxiety 

and 60% for depression in IBD patients in active stage of disease (Addolorato et al., 1997). 

In their review, Mikocka-Walus et al. (2007) identified 12 prospective studies on depression 

and anxiety in IBD, with samples varying from 18 to 3888, and an observation period of up to 

37 months. Seven of these studies (n = 978) observed a significant positive relationship between 

symptoms of depression and anxiety and disease activity (Andrews et al., 1987; Lix et al., 2008; 

Mardini et al., 2004; Maunder et al., 2005; Mittermaier et al., 2004; Persoons et al., 2005; 

Porcelli et al., 1996) whereas 5 studies (n = 336) did not make this observation (Bitton et al., 

2003; Langhorst et al., 2013; Lima et al., 2012; Mikocka-Walus et al., 2008; Riley et al., 1990). 
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The conflicting evidence in these studies may result from short-term follow-up (only in 5 

studies the follow-up exceeded 1 year) and small and unrepresentative samples (6 studies with 

n <100) but also from different definitions and measures of depression and anxiety and 

measures of disease activity.  

In a prospective study on the relationship between disease activity and psychological distress 

in patients with IBD, Porcelli et al. (1996) found that disease activity was closely paralleled by 

anxiety and depression levels in a clinical sample of 104 IBD patients. Overtime changes in 

disease activity significantly affect psychologic distress and were closely related to 

corresponding increases and decreases in anxiety and depression in IBD patients: improved 

disease was accompanied by a large increased in anxiety, and ongoing disease activity had 

parallel stable anxiety.  

Furthermore, Mittermaier et al. (2005) showed that depressive mood associated with anxiety 

and impaired QoL negatively affect the course of IBD. They found that patients (28%) reporting 

depressive symptoms (BDI ³ 13) showed higher anxiety, lower quality of life, more disease-

related concerns and worries, and more recently perceived stress than nondepressed IBD 

patients. Moreover, patients with depression at baseline presented a higher probability for 

relapses within 18 months than patients without depression.  

Häuser et al. (2011) have compared 422 IBD patients with 140 patients with chronic liver 

diseases (CLD) of a tertiary care center and with 422 age- and sex-matched persons of a 

representative sample of the general German population (GP). In this study, they showed that 

CD and UC patients did not differ in the levels of anxiety and depression or in the frequency of 

a probable mental disorder. The levels of anxiety and depression of IBD patients with active 

disease were higher than that of the general populations, but not of the IBD patients in 

remission. The depression score of the chronic liver diseases sample was higher than that of the 

IBD sample (P < 0.001), but not the anxiety score. Mental disorders were more frequent in IBD 
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patients with slight (27.7%) and moderate/severe disease activity (49.3%) compared to GP 

(10.4%) (P < 0.001), but not in IBD patients in remission (11.3%). 

Recently, Mikocka-Walus et al. (2016) have examined the relationship between symptoms of 

anxiety and depression and clinical recurrence in a large IBD cohort. They found a significant 

association between depression and clinical recurrence over time for all IBD patients. However, 

the relationship between anxiety and clinical recurrence over time results to be significant in 

patients affected by CD but not UC. 

Some studies suggested that anxiety and depression can be implicated in etiology of IBD. 

However, most of the few studies were based on retrospective recall of symptoms which can 

introduce bias (Kessler, 2007; Walker et al.; 2008).  Taché and Bernstein (2009) supported the 

idea that mood disorders can stimulate production of proinflammatory cytokines and thereby 

adversely affect the course of IBD. By contrast, Drossman and Ringel (2004) suggested that 

psychological factors, such as anxiety and depression, may modulate the clinical expression of 

IBD, rather than being etiologic or specific to IBD. Only Kurina et al. (2001) were able to 

investigate temporal relationships without potential recall bias. In this study, the authors found 

that patients affected by CD did not presented depression and anxiety symptoms before being 

diagnosed with IBD. By contrast, depression and anxiety occurred at 2 and 3 times higher rates, 

respectively, than expected prior to UC diagnosis. The association was strongest when onset 

for the psychiatric disorder was within one year of IBD diagnosis, which could reflect reactive 

anxiety or depressive symptoms related to early signs of IBD. A significant association was 

also found between depression and UC (OR = 1.49, 95% CI 1.12-1.93) when depression 

predated UC by more than 5 years, which is unlikely to be influenced by initial IBD symptom 

presentation.  

Most recently, Wilkinson et al. (2019) have carried out the first study that explored the links 

between disease activity and emotional processing biases. The main aim of this study was to 
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understand the mechanism underpinning the development of depression among people with 

IBD. Based on multivariable regression analysis, depression was associated independently with 

lack of social support (b = 1.40, P < 0.05) and increased disease activity (b = 1.29, P < 0.05). 

This study has demonstrated that less positive biases in emotional recognition could explain 

higher rates of depression in patients with active IBD.   

In conclusion, these studies highlight the potential role of anxiety and depression in IBD 

patients. These patients showed a higher rate of anxiety and depressive disorders than the 

general population. The presence of anxiety and depression in patients with IBD represents a 

significant risk factor for disease exacerbation and predicts a more negative disease course. To 

date, however, there is no clearly evidence for anxiety and depression contributing to risk for 

IBD onset. 

 

2.2 Psychological distress and IBD 

 

Psychological distress has been defined as “a process in which environmental demands tax or 

exceed the adaptive capacity of an organism, resulting in psychological and biological changes 

that may place person at risk for disease” (Cohen et al., 1997). Many review articles have 

demonstrated the relationship between stress and IBD, concluding that confusions and 

controversies in published reports were primarily due to differences in definitions of stress (e.g. 

psychological distress, perceived stress, stressful life events). 

Psychological distress has long been reported anecdotally to increase disease activity in IBD 

and recent well-designed studies have confirmed that adverse life events, chronic stress, and 

depression increase the likelihood of relapse in patients with quiescent IBD (Mawdsley & 

Ramptom, 2005).  
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Recent data suggest that stress-induced alterations in gastrointestinal inflammation may be 

mediated through changes in hypothalamic-pituitaryadrenal (HPA) axis function and 

alterations in bacterial-mucosal interactions, and via mucosal mast cells and mediators such as 

the corticotrophin releasing factor (CRF). Moreover, stress is also likely to mediate its effect 

on IBD through the immune system (Niess et al., 2002). To date, the therapeutic opportunities 

offered by stress reduction therapy remain largely unexplored, in part because of 

methodological difficulties of such studies. According to the stress coping model of Lazarus 

and Folkman (1984), the experience of stress in response to difficulties in influenced by the 

individual’s evaluations and appraisals of the stressor and the coping strategies they use to 

manage it. In a recent review of the literature (Jordan et al., 2016) the role of perceived stress 

on adjustment outcomes was studied. The authors found a statistically significant relationship 

between perceived stress and a reduced quality of life (P < .01) increased psychological distress 

(r = 0.04, P < .05), anxiety (b = 0.1, P < .01), and depression (b = 0.15, P < .01). In addition, 

the relationship between psychological distress and perceived stress changed depending on the 

level of satisfaction with social support (r = -0.014, P < .05). 

Recently, Sajadinejad et al. (2012) evaluated the indirect effects of psychological distress on 

IBD patients. They stated that stress can also indirectly affect clinical course of IBD stimulating 

behaviors promoting relapses (Bitton et al., 2003), inducing poor medication adherence (Nahon 

et al., 2011), and smoking (Singh et al., 2009).  

 

2.3 Somatization in patients with IBD 

 

According to Lipowski (1988), somatization is a specific individual tendency to experience and 

communicate somatic symptoms in response to psychological distress and to seek medical help 

for it. Somatization is a common problem in health care and may occur during a physical illness.  
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In a cross-sectional study on 185 IBD patients, Hyphantis et al. (2010) have evaluated 

psychological distress variables associated with quality of life (QoL) in IBD patients. Although 

psychological distress and disease severity are powerful predictors of QoL in IBD patients 

(Vidal et al., 2008), additional psychological variables, such as somatization, may also predict 

QoL. It is well known, for example, that functional bowel symptoms may coexist frequently 

with IBD, and, since anxiety can exacerbate the symptoms of irritable bowel (Simren et al., 

2002), this may contribute to outcome. In this research, the authors found that somatization was 

significantly associated with QoL, and somatization mediated the relationship among anxiety, 

depression and QoL. This is probably the first study that showed an association between 

somatization and quality of life in IBD patients independently of anxiety and depression. It has 

been suggested that both the treatment of bowel disease and medical and psychiatric 

comorbidity are necessary to improve health-related life satisfaction in IBD patients (Janke et 

al., 2015). Therefore, the addition of treatment modalities focusing on somatization, such as 

cognitive therapy (Kroenke et al., 2007), or psychodynamic interpersonal therapy (Creed et al., 

2003) may help patients with IBD to improve their QoL.  

 

2.4 Personality and IBD  

 

The belief that personality factors can affect vulnerability to specific disease has advanced at 

the early stage of development of Psychosomatic Medicine (1930-1960). In particular, 

psychoanalytic investigators believed that specific personality traits underlay specific 

‘psychosomatic diseases’. This theory was rejected by subsequent research (Fava et al., 2010; 

Lipowski, 1986; Wise, 2010). The social-cognitive model of personality assumes that 

personality variables may deeply affect how a patient considers illness, what it means to him/her 

and his/her interaction with others, including medical staff (Nater et al., 2010). 
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Several studies have evaluated the association between personality variables and IBD. In this 

medical setting, the commonest personality traits reported by IBD patients were neuroticism 

(Moreno-Jiménez et al., 2007), perfectionism (Flett et al., 2011), and alexithymia (Carrozzino 

& Porcelli, 2018).  

The personality trait of neuroticism refers to relatively stable tendencies to respond with 

negative emotions to threat, frustration, or loss (Costa & McCrae, 1992; Goldberg, 1993). 

Individuals in the population vary markedly on this trait, ranging from frequent and intense 

emotional reactions to minor challenges to little emotional reaction even in the face of 

significant difficulties (Lahey, 2009). Neuroticism is a robust correlate and predictor of many 

different mental and physical disorders, comorbidity among them, and the frequency of mental 

and general health service use (Fava, 1982; Ruini et al., 2003).   

In a study by Moreno-Jiménez et al. (2007) neuroticism seemed to be the most closely trait 

associated with the QoL in a total sample of 120 patients affected by IBD. In a similar study, 

Boye et al. (2008) found that high neuroticism scores appear to reduce psychological wellbeing, 

psychological adjustment, and quality of life in IBD patients. Moreover, from linear regression 

analyses carried out separately for UC and CD patients, higher IBDQ score was related to less 

social conformity in CD and less neuroticism in UC, while higher emotional function score was 

related to less neuroticism in both CD and UC. By contrast, bowel function and systemic 

symptoms were unrelated to personality in either UC or CD. 

Another personality dimension reported in these patients is perfectionism (Flett et al., 2011). 

The desires to succeed, set goals, and achieve these goals are all commonly revered facets of 

life, but the reality is that goals are often not attained, especially when they are unrealistic. For 

many people, failure and success can coexist throughout life in a balanced fashion without 

posing a problem or threatening the potential to thrive and succeed. In contrast, others place a 

very high premium on success and the attainment of perfection; as a result, unreasonably high 
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standards are set and failure to meet these standards results in psychological distress. Indeed, 

perfectionism stemming from the self or prescribed by other people has been linked with 

various forms of psychological distress, including anxiety, depression, and associated mental 

states (Flett & Hewitt, 2002). Some researcher highlighted a significant correlation between 

perfectionism and psychological impact of IBD. In IBD patients, perfectionism traits were 

associated with negative cognitive biases, heightened reactivity to stressors, and feeling 

pressured to be and look perfect. The latter may be particularly detrimental for IBD patients 

because this medical condition is often accompanied by stigma, shame, feeling of dirty, and a 

burden (Hall et al., 2005; Sajadinejad et al., 2012). 

Several studies found that IBD patients are characterized by another trait of personality namely 

alexithymia. The term “Alexithymia” was introduced by Sifneos (1973) to define an 

impoverished fantasy life with a resulting utilitarian way of thinking and a characteristic 

inability to use appropriate words to describe emotions. The inhibition of emotional expression 

and a life-long tendency to suppress anger have been found to involve an increased risk for a 

lot of health problems both using alexithymia or similar psychological constructs (Sifneos et 

al., 1991; Fabbri et al., 2007).  

Introduced in the 1970s as a psychological characteristic of psychosomatic patients, 

alexithymia is to date recognized as an unspecific personality trait of vulnerability to disorders 

to affect dysregulation (Fabbri et al., 2007). According to Porcelli (2007), alexithymic patients 

may experience more severe somatic symptoms as a consequence of sustained arousal of the 

physiological component of emotion response systems. Moreover, alexithymic patients may 

also respond poorly to treatment because of their difficulties in processing emotional and 

somatic stimuli (Lumley et al., 1996; Taylor et al., 2000). 

In a recent review of the literature, Carrozzino and Porcelli (2018) have systematically analyzed 

the relationship between gastrointestinal disorders (GD) and alexithymia. The first research 
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study aimed at evaluating the presence of alexithymia in IBD patients was conducted by 

Porcelli et al. in the 1995. By comparing 112 IBD patients with 112 healthy controls, they found 

a prevalence rate of alexithymia of 35.7% in the clinical sample that was higher than the 4.5% 

prevalence in control subjects. In a similar study from Verissimo et al. (2000) the association 

between alexithymia and IBD was further confirmed. The authors reported that patients affected 

by IBD showed significantly higher scores than healthy controls on the TAS-20 total score 

(56.44±11.66 vs 48.68±9.15), DIF (20.96±6.88 vs 17.87±5.30) and EOT (20.82±4.39 vs 

16.18±3.69) factors. Furthermore, Porcelli et al. (1996) confirmed that alexithymia was a stable 

personality trait showing, in their longitudinal study, a high correlation between baseline and 

6-months follow up TAS scores (r = 0.95, p < 0.001). These findings were further supported by 

Verissimo et al. (1998). In their study, the alexithymia scores were not significantly correlated 

to the duration and the activity of IBD. By the other hand, alexithymia results to be negatively 

associated with IBDQ scores, particularly with bowel symptoms, systemic symptoms, and 

emotional functioning. In addition, Verissimo et al. (1998) found that alexithymia (b = -0.27), 

emotional control (b = 0.26), education (b = -0.7), and socioeconomic index (b = -0.09) played 

a significant role in predicting levels of QoL. In a recent study (La Barbera et al., 2017) high 

levels of alexithymia were associated with lower scores of physical, mental, and social 

functions.  

Drossman and Ringel (2004) stated that alexithymia may lead IBD patients to experience and 

communicate their psychological distress through somatic and behavioral symptoms rather than 

verbal interaction with others. As consequence, IBD patients reported high levels of 

alexithymia displayed poorer disease outcome, lower psychological functioning, and worse 

health-related quality of life (Sajadinejad et al., 2012). Future studies on relationship between 

personality and IBD are needed.  
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2.5 Impact of chronic condition on Quality of Life in patients with IBD 

 

Inflammatory bowel disease potentially affects not only negative medical outcomes but also 

the mental health status with additional adverse consequences on psychological well-being and 

QoL. QoL dimension can explain the different individual response to a standard medical 

treatment leading to an incomplete recovery in terms of health perception (Sonino & Fava, 

2012). 

QoL potentially operates as a unifying concept that comprises many domains such as general, 

physical, and psychological health, positive social relationships, environmental mastery, 

purpose in life, self-acceptance, autonomy, and personal growth factors (Bien et al., 2015; Ryff 

et al., 2014).  

This concept was further highlighted by the World Health Organization criteria (World Health 

Organization, 1948), which stressed the clinical relevance to promote the health status by not 

only treating physical symptoms but also instilling a positive mental state (Bech et al., 2016).  

Patients with IBD experience physical, emotional and social problems such as fatigue, pain, 

diarrhea, diminished cognitive functioning, embarrassment and anxiety or depression, which 

may result in limitations in social activities including employment. An important consequence 

is, therefore, a reduced ability to work that can have a severe negative effect on patients’ QoL 

(Bernklev et al., 2006).  

In a recent study from De Boer et al. (2016) employment status, difficulties at work and QoL 

in IBD patients were investigated. Out of the total sample, 123 (61%) patients were in paid 

employment, 31 (25%) were on sick leave, whereas 46 (23%) received a disability pension. 

Concentration problems (72%), low working pace (78%) and delayed work production (50%) 

were the most prevalent IBD-related work difficulties. The authors found that patients affected 

by IBD without paid employment were older and more often women, and in active stage of 
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disease. Having no paid employment was associated with poorer QoL and more anxiety and 

depression symptomatology. On the other hand, IBD patients on sick leave reported statistically 

significantly lower scores with respect to SF-12 physical (P < 0.001) and mental health (P =  

0.005) scores, IBDQ total (P < 0.001), bowel (P < 0.001), systemic (P < 0.001), emotional (P 

= 0.001) and social scores (P < 0.001), and higher HADS anxiety (P = 0.002) and depression 

scores (P = 0.04) compared with those not on sick leave.   

Casellas et al. (2001) evaluated QoL in a sample of 289 IBD patients through IBDQ and the 

Psychological General Well Being Index (PGWBI). In active IBD, all dimensions of the QoL 

scored significantly lower than in inactive IBD, indicating a poor quality of life. Social 

impairment was the least impaired dimension of the IBDQ in active stage, compared with 

digestive and systemic symptoms. In inactive IBD, the systemic symptoms domain received 

the lowest score. In a subgroup of 22 patients studied before and after remission, emotional 

function was the most impaired dimension after achieving remission. The PGWBI was also 

significantly impaired in active UC and CD.  

Later, Pizzi et al. (2006) evaluated QoL in 615 patients with a diagnosis of IBD using the SF-

36 Health Survey. They found that IBD disease severity is the most important predictor of both 

physical and mental health-related quality of life in patients with this condition despite the 

presence of other chronic conditions. 

Another recent study from Iglesias-Rey et al. (2014) highlighted that the QoL of patients with 

IBD, when compared with normative data from general population, is impaired in all 

dimensions of the IBDQ with exception of Physical Function. In a study on a Norwegian 

population (Bernklev et al., 2004), the impact of IBD on QoL seems to be explained not only 

by the physical status but also by psychological status of the patients even after taking into 

account such relevant variables as the presence of disease activity. Stress, anxiety and 
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depressive symptoms have been shown to be important predictors of QoL in all the dimensions 

evaluated. 

A very interesting study from Becker et al. (2015) has analyzed the impact of living with IBD 

or living with a family member suffering from IBD with regard to personal life, psychological 

well-being, education, career choices and financial security. As expected, more than 70% of 

participants indicated that IBD or living with a family member who has IBD significantly 

affected different areas of their lives. The most impacted aspects were participation in leisure 

activities, interpersonal relationships with friends, family and intimate partners, and 

psychological well-being. Specifically, out of 281 IBD patients, 265 reported impairment in 

their psychological well-being ranging from “some impact” to “major impact”. Moreover, 250 

patients reported a negative impact of IBD on their interpersonal relationships and 270 declared 

a significant decline in leisure activities. In addition, pursuing the career of their choice and 

financial burden were considered to be somewhat, significantly or majorly impacted by IBD in 

78% and 82% of CD and UC patients, respectively. 

In conclusion, the measurement of QoL is an important parameter when one assesses the impact 

of chronic diseases, since the physiological changes, despite providing important information 

for the clinician, can cause various effects both for patients and their families, as they influence 

functional capacity and well-being of the patients (De Boer et al. , 2016).  

 

2.6 Psychological interventions 

 

Clinical Psychology included a lot of different applications, with interventions such as 

psychological assessment, psychological support, psychotherapy, counseling, rehabilitation 

psychology, neuropsychology, both in traditional clinical settings, such as public and private 

hospitals, and innovative clinical settings (remote outpatients’ clinics, tele-health and e-health 



 
 

40 

based settings) (Castelnuovo, 2010). Already in 1956, TIME Magazine provocatively stated 

that medicine alone would be “a soul without psychology” and so today there is no medical 

area without a corresponding field in Clinical Psychology (Castelnuovo, 2010), pointing out 

this significative spread of psychology into clinical settings that were previously traditionally 

limited to bio-medical interventions.  

Several research studies have shown the efficacy of psychological treatments in patients 

affected by a chronic disease, such as diabetes, obesity, and HIV/AIDS (de Ridder et al., 2008; 

Manzoni et al., 2011; Castelnuovo et al., 2015) but, to date, relatively few studies have 

investigated the efficacy of psychological interventions, such as psychotherapy, with IBD 

patients. 

As discussed, psychological problems, such as somatization, anxiety, depression, are very 

common in patients with IBD. Even if these problems do not fulfill the criteria for a diagnosis 

of psychiatric disorders, psychological symptoms need to receive clinical attention from health-

care services. Indeed, psychological distress can reduce the QoL and well-being of patients with 

IBD and may affect clinical outcome of disease. Several researchers proposed to integrate 

psychological treatment with conventional medical therapy, such as Niess et al. (2002). In their 

study, psychological interventions such as relaxation training was effective in reducing stress 

perceived by affecting stress-mediated alterations of the immune system. Some studies 

(Schwarz & Blanchard, 1991; Sibaja et al., 2007; Szigethy et al., 2004) showed that cognitive-

behavioral therapy may lead to significant improvements in anxiety, depression, and QoL of 

IBD patients. Regarding treatment adherence, psychological interventions may increase self-

efficacy and sense of personal control of these patients (Skinner, 1996).  

von Wietersheim and Kessler (2006) have conducted a comprehensive review on 

psychotherapy with IBD patients demonstrating that psychotherapy interventions have a 

positive impact on the patients’ mental health and help patients to cope with their illness. Two 
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type of psychotherapy were analyzed: psychodynamic therapy (including psychoanalysis and 

supportive-expressive therapy) and behavior therapy, predominantly stress management 

training. The earliest study on this topic evaluated the effectiveness of psychotherapy in UC 

patients (O’Connor et al., 1964). The authors examined the effectiveness of psychoanalytic 

therapy on somatic factors and on mental health of 57 UC patients compared with a control 

group only receiving medication. Researchers concluded that the patients in the psychotherapy 

group did better. Some years later, in the 1987, Künsebeck and colleagues have investigated 

the effects of supportive psychotherapy on patients affected by CD with regard to its effect on 

the course of the disease and coping skills. In the therapy group, the scores for depression and 

anxiety decreased significantly during the study, whereas there were no differences in regard 

to most of the somatic symptoms. Moreover, the patients in the therapy group required 

significantly less inpatient or outpatient treatments or operations during the observation period 

than control group. In a study by Jantschek et al. (1998) the effect of psychodynamic 

psychotherapy on CD patients in regard to the course of the disease and to psychologic 

symptoms was investigated. The intervention consisted of psychodynamic psychotherapy (e.g., 

approximately 26 therapy sessions) and also autogenic training (approximately 17 sessions). 

After two years, 30% of therapy group had not experienced a relapse compared to the 23% of 

control group. At the same time, 29% of the control group had to undergo surgery compared to 

the 17% of the therapy group. As well as the study by Künsebeck et al. (1987), in regard to the 

somatic course of the disease, the therapy group did better than the control group but not 

significantly. In their study on supportive-expressive psychotherapy, Maunder and Esplen 

(2001) reported only reductions in maladaptive coping, not in other psychologic variables or in 

QoL in a group of IBD patients.  

Mussell et al. (2003) studied the efficacy of cognitive behavior therapy in 28 IBD patients to 

reducing illness-related anxiety and stress levels and to coping with illness. The treatment 
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consisted of psychoeducation about IBD provided by a gastroenterologist, information about 

how cognition and emotions generate stress, training regarding adaptive cognitive coping 

strategies for disease-related and routine stress, and progressive muscle relaxation training. This 

treatment was followed by three additional sessions every 3 months. The researchers collected 

data at the beginning and the end of treatment and during the follow-up sessions. Nine months 

after the conclusion of the therapy, the patients had lower depression scores and were better 

able to cope, but the latter was only significant for women. Scores for illness-related anxiety 

had decreased in all patients. The overall results for psychopathology and active coping had not 

changed during this time period. 

Garcia-Vega and Fernandez-Rodriguez (2004) investigated the effectiveness of two stress 

management programs for CD patients by comparing three groups. The first group received 6 

individual sessions of manualized stress management. The second group received a self-

directed stress management program, in which the patients followed a written guidebook on 

stress management techniques and worked with an audiotape for home practice relaxation. The 

third group was the control group and received only conventional medical treatment. All 

patients were asked to use a personal diary to daily report symptoms of general discomfort, 

fatigue, diarrhea, constipation, abdominal pain, and distended abdomen. After the treatment, 

the patients who had received stress management training were less fatigued, less constipated, 

and had less abdominal pain and a less distended abdomen. The patients in the self-directed 

group had very similar results, whereas no significant changes were observed in the control 

group. 

Elsenbruch et al. (2005) evaluated the effect of a “Mind-Body Therapy” on patients with UC 

in remission. The therapy consisted of a 60 hours training program, which included stress 

management training, some exercises, Mediterranean diet, behavioral techniques, and self-care 

strategies. Quality of life, perceived stress, and disease symptoms were assessed by using the 
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Short Form-36 quality of life scales (SF-36). In addition, researchers also measured disease 

activity, endocrine laboratory parameters, leukocytes and lymphocyte subsets in peripheral 

blood, and the β -adrenergic modulation of tumor necrosis factor- α production in vivo. The 

scores from patients in the intervention group improved in regard to some of the SF-36, but 

only the changes regarding the mental health scale were statistically significant. Researchers 

also noted significant changes in the IBD quality of life index. In contrast with these 

psychologic changes, however, there were no significant group differences regarding somatic 

data such as disease activity, endocrine, and immune parameters. 

Different forms of treatment have been used (psychodynamic therapy, behavior therapy, 

relaxation, etc.) with IBD patients but there has not been a systematic comparison between the 

efficacy of various therapies. Behavioral and social interventions offer great promise to reduce 

disease morbidity and mortality, but as yet their potential has been relatively poorly investigated 

(DeLeon et al., 2003, Castelnuovo, 2010). 

Because of the lack of studies and data, it is not possible to decide whether one therapy is 

superior to another. For this reason, future research should better investigate the role and the 

efficacy of psychological interventions in this medical setting. 

Another important aspect regards the use of new technologies for the management and 

rehabilitation of chronic diseases (Castelnuovo et al., 2015). In the past years there was an 

increasing interest in the use of digital technologies in clinical settings, because they contribute 

to enhance levels of surveillance over behaviors and have the potential to provide acceptable 

and cost-effective interventions by transferring treatment, rehabilitation and prevention of a 

condition to self-care in the community (Castelnuovo et al., 2010). 

The increased prevalence of chronic diseases in high-income countries is today largely 

attributable to the convergence of an aging population with the persistence of several risk 

factors, including physical inactivity, use of tobacco and alcohol, high blood pressure and 
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cholesterol, stress, depression, and overweight and obesity. Many of these risk factors can be 

mitigated by health interventions and education, and communication tools, such as social media 

and mobile health, could support healthy lifestyle and behavior change (Castelnuovo et al., 

2010; Santoro et al., 2015).  

New technologies can provide clinicians and patients with many solutions in different ways: 

diagnostic and monitoring, early risk detection, treatment and rehabilitation, provision of 

feedback and alerts, and motivational strategies that facilitate changes in dysfunctional 

behaviors or maintenance of healthy lifestyles (Castelnuovo et al., 2015). 

Telemedicine, e-health, and m-health scenarios can improve health outcomes, quality of life, 

and well-being and facilitate functional patient empowerment and engagement (Castelnuovo et 

al., 2015). Mobile health could benefit hospitalized individuals in two general ways: allowing 

them to more easily and reliably self-diagnose their acute symptoms, and enhancing 

monitoring, tracking, and communication of different biometric information for individuals 

with chronic medical conditions moreover enabling greater engagement and partnership in their 

care (Steinhubl et al., 2013). 

A wide range of mobile technologies has been developed and continues to be devised to better 

treat individuals with other chronic conditions, including hypertension (Kumar et al., 2015), 

diabetes and pulmonary diseases such as asthma and chronic obstructive pulmonary disease 

(Steinhubl et al., 2013). In the next future, it might be useful to extend these innovative 

instruments also to IBD patients.  
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Key points 

 

• The prevalence rate of anxiety and depressive disorders in IBD patients is estimated to 

be higher (up to two third of this population) than general population (ranging from 10 

to 25%). 

• The presence of anxiety and depression in patients with IBD may partially predict a 

more negative disease course.  

• To date, there is no clearly evidence for anxiety and depression contributing to risk for 

IBD onset.  

• Somatization is associated with QoL independently of anxiety and depression. 

• The commonest personality traits reported by IBD patients are neuroticism, 

perfectionism, and alexithymia. 

• Alexithymia in IBD patients was associated with poorer disease outcome, lower 

psychological functioning, and worse health-related quality of life.  

• IBD affects negatively not only medical outcomes but also the mental health status with 

additional adverse consequences on QoL and well-being of the patients.  

• It is recommended that clinicians routinely screen their IBD patients for these disorders 

in the regular course of providing care, especially at the time of first diagnosis and 

during disease flares. 
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Chapter 3 

Predictors of clinical outcomes and Quality of Life in patients with  

Inflammatory Bowel Disease: 

A longitudinal study 

 

 

3.1 Introduction 

 

Over the past two decades, there has been increasing interest in identifying factors predicting 

clinical outcomes, particularly relapse/recurrence (Auzoux et al., 2019), in patients with IBD 

(Goldstein-Leever et al., 2019; Reddy et al., 2018). The contribution of biomarkers (Quetglas 

et al., 2015; Stevens et al., 2018) such as fecal calprotectin (Monteiro et al., 2019; Ricciuto & 

Griffiths, 2019) and c-reactive protein (Verdejo et al., 2018) has been widely investigated, but 

authors concluded that data are still insufficient and prospective studies evaluating the 

predictive role of new clinical factors, including genetic and psychological variables, are 

needed (Benitez & Louis, 2014). As to studies examining the predictive value of genetic factors, 

findings are controversial. Recently, Voskuil et al. (2019) conducted a comprehensive and 

critical review in this regard and concluded that further studies are required to identify genetic 

determinants contributing to clinical outcomes in patients with IBD. As to studies evaluating 

the predictive role of psychological factors, to date, as Sajadinejad et al. (2012) noted, a number 

of investigations have been conducted. Most of them evaluated the predictive role of 

psychological distress and showed that this is a triggering and exacerbating factor related to the 

course and symptoms of IBD (Cámara et al., 2009; Maunder & Levenstein, 2008). In other 

words, it was clearly demonstrated that psychological distress was one of the most important 

determinants of disease relapse in patients with IBD (Bitton et al., 2003; Hisamatsu et al., 2007; 

Mawdsley & Rampton, 2005). Other studies suggested that also affective disorders, particularly 
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depression and anxiety, stimulate production of pro-inflammatory cytokines and thereby 

adversely affect the course of IBD (Kiecolt-Glaser et al., 2002; Taché & Bernstein, 2009). 

Recently, authors also analyzed the predictive role of quality of life (Iglesias-Rey et al., 2013; 

Moradkhani et al., 2013). Examining a small sample of 92 pediatric patients with IBD, 

Goldstein-Leever et al. (2019) showed that emotional difficulties and impaired levels of quality 

of life were predictive of psychology referrals. Many other psychological factors, including 

personality traits such as alexithymia (Porcelli et al., 1999), have been investigated. It has been 

reported that IBD patients with alexithymia, particularly those having greater difficulty in 

describing their feelings to others, have poorer disease outcomes (Flett et al., 2011; Moreno-

Jiménez et al., 2007; Vaughn et al., 1999). Despite this growing literature, a consensus among 

researchers and clinicians is still lacking and the identification of patients at significant risk of 

imminent clinical relapse of IBD remains a major challenge. There is therefore an urgent need 

for a study providing a comprehensive assessment of biopsychosocial predictors of clinical 

outcomes in IBD patients.  

 

3.2 Aims  

A prospective longitudinal study with a follow up of 6 months was designed. The main aims 

of the present research study are to investigate: 

1) the role of psychological factors (i.e., perceived stress, anxiety, depression, alexithymia, 

and somatization) on quality of life and on clinical outcomes of IBD patients; 

2) the extent to which psychological factors can predict clinical outcomes and disease’s activity 

in IBD patients at follow-up; 

3) the extent to which psychological factors and severity of gastrointestinal symptoms can 

predict quality of life in IBD patients at follow-up; 

4) the proportion of remitted IBD patients reporting persistent IBS-like symptoms; 
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5) the extent to which psychological factors are associated with overlapping IBD/IBS; 

6) the role of genetic vulnerability (gene polymorphisms) in IBD patients reporting depressive 

symptoms. 

 

3.3 Materials and methods 

3.3.1 Study design 

We performed an observational (non-interventional) longitudinal study within-subjects (no 

control group) with a follow-up of 6 months. Study is still on-going.   

3.3.2 Variables of the study 

In the current study, clinical outcomes such as disease activity (dichotomous variables: 

relapse/no relapse) and gastrointestinal symptoms severity (quantitative variables assessed by 

GSRS), and Quality of life (quantitative variables assessed by IBDQ) were the main outcome 

variables (dependent variables). They were evaluated at entry to the study and at 6 months of 

follow-up.  

The main psychological predictors (independent variablese) were: anxiety, depression, 

somatization, perceived stress and alexithymia. They were evaluated at entry to the study and 

at 6 months of follow-up.  

Further predictors of the research were QoL for clinical outcomes and gastrointestinal 

symptoms severity for QoL. 

The results were corrected for sex and age (confounding variables).  

3.3.3 Participants 

The total sample consists of 160 outpatients affected by Inflammatory Bowel Disease recruited 

consecutively at the Gastroenterology and Digestive Endoscopy Unit of the University Hospital 
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“SS. Annunziata” of Chieti and at the Complex Gastroenterology Unit of the Hospital “Santo 

Spirito” of Pescara from December 2017 to April 2019. Patients had to meet the following 

inclusion criteria to be enrolled: (a) a clinical diagnosis of ulcerative colitis (UC) or Crohn’s 

disease (CD) as supported by biopsies of colonic mucosa according to the diagnostic criteria of 

World Health Organization (WHO); (b) age between 18-75 years; (c)  ability to understand and 

speak Italian currently.  

The exclusion criteria were: (a) current severe medical comorbidity (e.g., cancer, ischemic heart 

disease, metabolic disease, or autoimmune disease); (b) partial or total colectomy; c) mental 

retardation or any cognitive deficits affecting the ability of understanding or performing the 

self-rating questionnaires; (d) pregnancy;  (e) current major psychiatric disorders (psychosis, 

substance and alcohol abuse, as reported by patients and medical charts); (f) educational level 

< 5 years.  

 

3.3.4 Setting  

The present study was conducted during daily clinical practice in two outpatient services: the 

Gastroenterology and Digestive Endoscopy Unit of the University Hospital “SS. Annunziata” 

of Chieti and the Gastroenterology Unit of the Hospital “Santo Spirito” of Pescara. After regular 

medical checkup, the psychologist (C.P.) introduced the aim and the procedure of the research. 

All patients that fulfill inclusion criteria were invited to participate in the study. Each patient 

had to understand the research aims of the study and signed an informed written consent 

document. The participants that voluntarily accepted to participate to the study were conducted 

in the infirmary for the blood test. Subsequently, patients filled out the interviews (administered 

by the psychologist) and questionnaires in a confidential setting (designated room without any 

person except psychologist and patient). The duration of one single session is around 1 hours. 
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After six months, during a subsequent checkup to monitoring the disease activity, the 

psychologist asked to these patients to fill out the same questionnaires.  

3.3.5 Procedures 

Patients were consecutively recruited during daily clinical practice in two outpatient services: 

the Gastroenterology and Digestive Endoscopy Unit of the University Hospital “SS. 

Annunziata” of Chieti and the Gastroenterology Unit of the Hospital “Santo Spirito” of Pescara. 

Patients with a diagnosis of IBD were approached by the researcher assistant. After regular 

medical checkup, the psychologist (C.P.) introduced the aim and the procedure of the research.  

All IBD patients, who fulfilled inclusion criteria, were invited to participate in the study.  

Patients who agreed to take part to the study and met the inclusion criteria, gave written 

informed consent and filled the following self-rating scales in a paper-pencil format: the Patient 

Health Questionnaire (PHQ), the twenty-item Toronto Alexithymia Scale (TAS-20), the 

Hospital Anxiety and Depression Scale (HADS), the McMaster Inflammatory Bowel Disease 

Questionnaire (IBDQ), the Perceived Stress Scale (PSS), and the Gastrointestinal Symptom 

Rating Scale – Irritable bowel syndrome (GSRS-IBS). The presence of IBS symptoms was 

assessed by using the Rome IV criteria for IBS (Drossman, 2016). Current psychiatric problems 

were evaluated through the Mini International Neuropsychiatric Interview - MINI (Sheehan et 

al., 1998) administered by a clinical psychologist. Moreover, a venous blood samples of all 

participants were collected in the EDTA-coated tubes by a nurse.   

Demographic (i.e. age, gender, educational level, marital status) and socioeconomic status were 

collected by clinical reports.  

All patients underwent clinical control examination at baseline and follow up to define the stage 

of disease activity. One routine endoscopic evaluation was performed during the study.  
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3.3.6 Measures 

Demographic Information 

The demographic and socioeconomic variables such as age, gender, education level, 

employment status, and marital status, were collected for all patients (see Appendix). 

 

Biological measures 

Biological data for evaluating inflammatory status were obtained from standard care laboratory 

tests included C-reactive Protein (CRP), Erythrocyte Sedimentation Rate (ESR) and fecal 

calprotectin.  

C reactive protein (CRP) is a marker of acute-phase inflammatory response. It is produced 

mainly by hepatocytes, and its production is regulated by interleukin 6 (IL6). The CRP level 

can increase 10,000-fold from less than 50 μg/l to more than 500 mg/L. Its concentration can 

increase to 5 mg/L by 6 hours and peak at 48 hours. In healthy adults, the normal level of CRP 

is 0.50 mg/L. 

The Erythrocyte Sedimentation Rate (ESR) is the rate at which red blood cells in anticoagulated 

whole blood descend in a standardized tube over a period of one hour. It is a common 

hematology test, and it is a non-specific measure of inflammation. In healthy adults, the normal 

level of ESR is £ 15. 

Calprotectin is a protein released by a type of white blood cell called a neutrophil. When there 

is inflammation in the gastrointestinal tract, neutrophils move to the area and release 

calprotectin, resulting in an increased level in the stool. This test measures the level of 

calprotectin in stool as a way to detect inflammation in the intestines. In healthy adults, the 

normal level of Calprotectin is £ 50. 
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Clinical measures 

The duration of disease and the presence of extraintestinal manifestation were collected from 

the patients' medical records. Clinical outcomes, such as disease and endoscopic activity were 

assessed by calculate specific indices to classify patients in two different groups: remission or 

active disease (see Appendix). 

The full Mayo Score evaluates UC stage, based on four parameters: stool frequency, rectal 

bleeding, endoscopic evaluation and Physician’s global assessment (Schroeder et al., 1987; 

Rutgeerts et al., 2005). The full Mayo Score ranges from 0 (normal or inactive disease) to 3 

(severe activity). 

The endoscopic Mayo Score (Mayo endoscopic subscore) evaluates UC stage, based only on 

endoscopic exploration and can be used on its own (Rutgeerts et al., 2005). The endoscopic 

Mayo Score ranges from 0 (normal or inactive disease) to 3 (severe activity). 

Crohn's Disease Activity Index (CDAI) has been developed to assess whether or not the 

pathology is progressing. The index is the sum of 8 components to each of which is assigned a 

specific weight (Best et al., 1976). The CDAI score ranges from £ 150 (remission) to > 450 

(severe or very severe activity). 

The Simple Endoscopic Score for Crohn Disease (SES-CD) assesses the size of mucosal ulcers, 

the ulcerated surface, the endoscopic extension and the presence of stenosis. The SES-CD score 

range from 0-2 (remission) to > 15 (severe endoscopic activity). 

 

Psychological assessment 

Psychiatric syndromes 

MINI International Neuropsychiatric Interview 

The Mini International Neuropsychiatric Interview (MINI) was used in order to screen for the 

presence of axis-I comorbid psychiatric syndromes according to the Diagnostic and Statistical 
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Manual of Mental Disorders, 4th Edition (DSM-IV). The MINI is a short, structured diagnostic 

interview, with an administration time of approximately 15 min, that assesses the most 

important axis-I diagnoses, according to the DSM-IV and the ICD-10 (Timmerby et al., 2016). 

The MINI was developed to address the feasibility shortcomings of the SCID-I and CIDI 

(Sheehan et al., 1988). Whereas the SCID-I and CIDI can take up to 3h to administer and score, 

the MINI has a much shorter format. The MINI covers 17 axis I categories in a shortened 

format. It has good correlation with SCID-I and CIDI. The kappa values for most psychiatric 

diagnoses with SCID-I were 0.70 or above. Five diagnoses including current mania, current 

agoraphobia, obsessive–compulsive disorder, current alcohol dependence and lifetime drug 

dependence had kappa values between 0.60 and 0.70. Three diagnoses including current 

dysthymia, social phobia, and current psychotic disorder scored between 0.50 and 0.60 while 

current drug dependence scored 0.43. The kappa values with CIDI were 0.70 or above for most 

diagnoses. Four diagnoses including current and lifetime manic episode, panic disorder, current 

and lifetime psychotic disorder scored between 0.60 and 0.70; three diagnoses including 

agoraphobia, social phobia, lifetime bulimia scored between 0.50 and 0.60 and two diagnoses 

including generalized anxiety disorder and simple phobia scored under 0.50 (Pinninti et al., 

2003). 

 

Somatic symptoms 

IBS Rome IV criteria  

Because of the frequent overlap of clinical symptoms – mainly, intestinal pain, bloating, and 

altered bowel movements – regardless the inflammatory status of the intestinal mucosa (Spiller 

& Major, 2016; Barbara et al., 2014),the association between persistent functional bowel 

symptoms and psychological factors in IBD patients with remitted disease activity was assessed 

through the accepted diagnostic criteria for functional GI disorders. 
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The Rome IV criteria for IBS are considered the “gold standard” for diagnosing functional GI 

disorders and included reliable criteria for identifying the different functional disorders of the 

digestive tract, including IBS (Drossman, 2016). The diagnostic criteria for IBS are recurrent 

abdominal pain, on average, at least 1 day per week in the last 3 months, associated with 2 or 

more of the following criteria: a) Related to defecation; 2) Associated with a change in 

frequency of stool. 

 
Gastrointestinal Symptom Rating Scale - Irritable bowel syndrome (GSRS-IBS) 
 
Gastrointestinal symptom severity was measured using the Italian version of Gastrointestinal 

Symptom Rating Scale – Irritable bowel syndrome (GSRS-IBS) (Svedlund, Sjodin, & Dotevall, 

1988; Wiklund et al., 2003; Hunt et al., 2009) (see Appendix). The GSRS–IBS is a well-validate 

clinical self-rating scale for gastrointestinal symptoms that includes 13 symptoms evaluating 

on a 7-points scale from 1 (no discomfort at all) to 7 (very severe discomfort).  

Total scores range from 13 to 91 with higher scores indicating most severe gastrointestinal 

symptoms. 

GSRS-IBS consists of five dimensions: abdominal bloating (scores range from 3 to 21), 

diarrhea (from 4 to 28), constipation (from 2 to 14), pain (from 2 to 14), and fullness (from 2 

to 14). Each dimension has demonstrated high internal consistency, with Cronbach’s alpha 

ranging from .74 (pain) to .85 (satiety). The scale also demonstrates high test–retest reliability 

between the five factors (all r ¼ .55–.70), and good convergent validity (Wiklund et al., 2003). 

 

Patient Health Questionnaire - 12 (PHQ-12) 

The Patient Health Questionnaire (PHQ) (Spitzer et al., 1999) was designed for use in primary-

care settings as a self-report measure to diagnose mental disorders, using criteria from the 

DSM–IV (American Psychiatric Association, 1994). PHQ-15 is a somatic symptom subscale 

of the PHQ full version (Kroenke et al., 2002) (see Appendix). PHQ-15 consists of 15 somatic 
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symptoms experienced during the last 4 weeks (see Appendix). Each item is scored on a 2-point 

scale, in which subjects are asked to rate the severity of each symptom as 0 (“not bothered at 

all”), 1 (“bothered a little”), or 2 (“bothered a lot”).  

When evaluating the PHQ as a screening instrument for somatization in IBD patients, we used 

the12-item self-rating version (PHQ-12) (Spiller et al., 2010) (see Appendix). Since three items 

of PHQ-15 cover common gastrointestinal symptoms of IBD, items covering GI symptoms 

(nausea, abdominal pain, and altered bowel habit) were removed (Aziz et al., 2015). The 12 

items included: back pain, limb pain, headaches, chest pain, dizziness, fainting spells, 

palpitations, breathlessness, period pains, dyspareunia, insomnia and lethargy. The total PHQ-

12 score ranges from 0 to 24 for women, and 0 to 22 for men (excluded item covering period 

pains). Somatization severity was categorized, according to total PHQ-12 score, into high (total 

PHQ-12 ≥13), medium (8-12), low (4-7) and minimal (≤3) levels of somatization severity (Aziz 

et al., 2015).  

The PHQ-12 is used as a standard instrument for assessing extra-GI somatization symptoms in 

these patients (e.g., Gracie et al., 2017) and showed a good internal consistency (α = 0.80), and 

test–retest reliability (r = 0.65) (Han et al., 2009). 

 

Alexithymia 

Toronto Alexithymia Scale – 20 (TAS-20) 

The twenty-item Toronto Alexithymia Scale (TAS-20) is a self-report measure considered as a 

“gold standard” for assessing the construct of alexithymia (Bagby et al., 1994) (see Appendix). 

TAS-20 is the third in the family of TAS scales, after the 26-item version (Taylor et al., 1985) 

and the less used TAS-Revised (Taylor et al., 1992).  TAS-20 consists of 20 items grouped in 

three subscales: difficulty identifying feelings (F1), difficulty describing feelings (F2), and 

externally oriented thinking (F3). Each item is rated on a 5-point scale (from 1 = strongly 
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disagree to 5 = strongly agree), yielding total possible scores ranging from 20 to 100. Items 4, 

5, 10, 18, and 19 are reverse-worded. Although alexithymia is a dimensional construct, Parker 

et al. (1993) recommended to use the following cutoff scoring: < 51 for not alexithymic 

subjects, ≥ 51 for borderline subjects, and ≥ 61 for alexithymic subjects. 

In our clinical sample, alexithymia was evaluated by an Italian translation of Toronto 

Alexithymia Scale – 20 (TAS-20) (Bressi et al., 1996). The Italian version of TAS-20 showed 

a good internal consistency (Cronbach’s alpha = 0.81) and the same three-factor structure as 

the English version of the scale (Porcelli et al., 1995). 

 

Psychological distress 

Perceived Stress Scale (PSS) 

The Perceived Stress Scale (PSS) is a brief self-report questionnaire used to assess the degree 

to which respondents appraise stressful situations that occurred during the past month (Cohen 

et al., 1983) (see Appendix). PSS consists of 14 items evaluating on a 5-points scale from 0 

(never) to 4 (most often). Items 4, 5, 6, 7, 9, 10, and 13 are positively worded. Total scores 

range from 0 to 56 with higher scores indicating greater perceived stress.  

PSS was initially developed for use in community samples and later applied with success in 

clinical setting, such as for IBD patients (Sewitch et al., 2001). PSS has shown adequate 

psychometric properties. Test–retest reliability was calculated at 2 days and 6 weeks, yielding 

coefficients of 0.85 and 0.55, respectively, while internal consistency in IBD sample was 0.86 

(Sewitch et al., 2001).  

 

Hospital Anxiety and Depression Scale (HADS) 

The Hospital Anxiety and Depression Scale (HADS) is a self-report measure developed by 

Zigmond and Snaith in 1983 to identify depression and anxiety disorders among patients in 
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nonpsychiatric hospital clinics (see Appendix). HADS consists of two subscales: the Anxiety 

subscale (HADS-A) and the Depression subscale (HADS-D) both containing 7 items. Each 

item is rated on a 4-point scale (from 0 = not at all to 3 = most of the time), yielding total 

possible scores ranging from 0 to 21 for each subscale. Items 2, 4, 6, 7, 12, and 14 are reverse-

worded. The cutoff scoring is the following: 0–7 for “no anxiety/depression symptoms”, “8–

10” for mild anxiety/depression symptoms, “11–14” for moderate anxiety/depression 

symptoms, and “15–21” for severe anxiety/depression symptoms (Mikocka-Walus et al., 2016). 

We have selected this scale since it had been broadly applied with success in IBD patients, as 

reported by Häuser et al. (2011) showing good psychometric properties. In this setting, its 

sensitivity and specificity as a screening method for mental disorder according to the criteria of 

the Diagnostic and Statistical Manual for Psychiatric Diseases (DSM-III-R) was 76% and 79%, 

respectively, with cutoff scores >8 in either HADS-subscale in IBD patients (Andrews et al., 

1987). Cronbach’s alpha coefficient was reported in several studies (Bjelland et al., 2002) and 

varied for HADS-A from .68 to .93 (mean .83), and for HADS-D from .67 to .90 (mean .82). 

Finally, when compared to other questionnaires for anxiety and depression in common use such 

as BDI, STAI, and SCL-90 Anxiety and Depression subscales, the correlation to HADS-D and 

HADS-A, respectively, were between .60 and .80, showing a very good concurrent validity of 

HADS.  

 

Quality of life 

Inflammatory Bowel Disease Questionnaire (IBDQ) 

The McMaster Inflammatory Bowel Disease Questionnaire (IBDQ) is the most used self-report 

instrument assessing health-related quality of life in patients with IBD (Mitchell et al., 1988). 

IBDQ comprises 32 items covering four dimensions: bowel symptoms (10 items), emotional 

health (12 items), systemic symptoms (5 items), social function (5 items) (Ciccocioppo et al., 
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2011). Each item is rated on a 7-point scale (7 = the best function and 1 = the worst). The total 

IBDQ score ranges from 32 to 224 with a higher score showing a better QoL. In addition, 

average per item scores can be calculated for each of the 4 areas evaluated. It was developed in 

English speaking countries and its application in clinical trials has progressively increased, thus 

highlighting the need for its translation into various languages, including Italian. The Italian 

version of IBDQ (Ciccocioppo et al., 2011) has shown good psychometric properties with an 

overall Cronbach’s alpha of 0.96 for the IBD cohort of patients. Item internal consistency was 

satisfied for 100% of patients, while discriminant validity showed a few items with higher 

correlations with other scales. Test–retest correlations indicated good reliability (r = 0.81).  

 

3.3.7 Genotyping analysis 

Patients were genotyped for 3 polymorphisms: BDNF (Brain-derived neurotrophic factor); 

HTR2A (gene encoding 5‐hydroxytryptamine (serotonin) receptor 2A); TPH2 (tryptophan 

hydroxylase-2 gene). 

Whole blood (12 mL) was drawn from each participant by venipuncture into EDTA-containing 

tubes. Genomic DNA was isolated from 200 µL of whole blood using MagPurix, Blood DNA 

extraction Kit (12sZinexts Life Science Corp.- CodZP01001). 

For rs6265 c.220G&gt;A, rs6311 -988G&gt;A, rs457062 -703G&gt;T (Assay ID: 

C__11592758_10, C__8695278_10, C___226207_10), genotyping was performed using 

TaqMan SNP Genotyping Assay (Applied Biosystem; Foster City, CA, USA). PCR was carried 

out on a QuantStudio 5 Real- Time PCR System (Applied Biosystem; Foster City, CA, USA) 

in a 25ul volume using TaqPath ProAmp Master Mix and 10ng of DNA. Initial enzyme 

activation was carried out at 95°C for 10 min., followed by 40 cycles at 92°C for 15 s and 60°C 

for 1 min. 
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3.3.8 Statistical analysis  

All statistical analyses were performed using the Statistical Package for the Social Sciences 

(SPSS Inc., version 16, Chicago, IL). Descriptive analyses were performed with all 

sociodemographic, clinical, and psychological variables. Mean and standard deviations (SD) 

were calculated for parametric data, and medians (ranges) for non-parametric data. Differences 

between patients were sought using analysis of variance (ANOVA), Student’s t-test, or chi-

squared, as appropriate. Univariate analyses were conducted using Pearson’s correlation 

coefficients. A series of logistic and linear regression analysis were also performed to identify 

the risk factors associated to the worst clinical condition. The significance level was set at p < 

0.05, 2-tailed. Effect size statistics were computed using the mean difference in scales scores 

(patients versus participants) divided by their pooled standard deviations. An effect size higher 

than 0.40 was considered borderline (Arnold, 2011), whereas an effect size of 0.80 or higher 

was considered clinically significant (Cohen, 1988). The effect size statistics as a provisional 

answer to the clinical question “how much” are not limited to detect simply the presence or 

absence of a statistically significant difference as a p-value does, but it provides more important 

clinical information enabling clinicians to account for the degree of an effect (Carrozzino et al., 

2018). 

For the genetic testing, deviation from the Hardy-Weinberg equilibrium was performed using 

the correspondent x2 procedure for gene polymorphisms. 

 
 
3.4 Ethical issues 

The research study received the approval by the Institutional Review Board of the University 

“Gabriele d’Annunzio” of Chieti-Pescara, Chieti, Italy (Prot. n.254 of 03/14/2017). The study 

was carried out in accordance with the Declaration of Helsinki. The data were analyzed 

anonymously according to the Italian law on the treatment of personal data (i.e., Law no. 196, 
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June 30, 2003). All participants had to provide and sign a written informed consent including a 

privacy protection disclaimer (see Appendix).   

 

3.5 Results 

Participant Characteristics 

Of the 171 patients who met the inclusion criteria, 160 agreed to participate, yielding a 

response rate of 93.6%. Of the total sample, 112 (70%) had a diagnosis of UC and 48 (30%) 

had a diagnosis of CD. At baseline, the majority of the patients (71.9%) were in the active stage 

of the disease from mild to severe, while the 28.1% were in remission. Extraintestinal 

manifestations, such as joint arthritis, arthralgia, episcleritis, erythema nodosum, perianal 

fistulas, and psoriasis were reported by 33.8% of the total sample. The 25.6% reported 

psychiatric syndromes, like anxiety and depressive disorders. The most prevalent psychiatric 

conditions were depression (12.5%) and anxiety (11.9%). The clinical characteristics of the 

patients at baseline and at follow-up are shown in Table 1. 

The participants were predominantly men (60.6%) with a mean age of 46.5 years (SD ± 15.71). 

Most of the subjects (48.1%) had graduated from high school and resulted to be currently 

employed (40.9%) and married (55%). The clinical and demographic characteristics of the 

patients are shown in Table 2. 

The sample size at follow-up was relatively small (n = 90, 56.3%) since at this time the study 

recruitment is still open for achieving the sample size objective. However, baseline and follow-

up samples had similar demographic and clinical characteristics.  
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Table 1. Clinical characteristics of the sample at baseline and T1 (6 months). 

  Baseline  
(n =160) 

 

T1  
(n = 90)  

 N (%) 
 

N (%) 
 

 
Disease 
Ulcerative colitis                                 
Crohn’s disease 
 
Disease activity 
Quiescent 
Mild  
Moderate 
Severe 
 
Endoscopic evaluation 
Quiescent 
Mild  
Moderate 
Severe 
 
Extraintestinal manifestation 
 
 
Psychiatric syndromes 
 
 
Major depression 
 
Dysthymia 
 
Suicidal ideation 
 
PTSD 
 
Agoraphobia 
 
Obsessive-compulsive disorder 
 
Social phobia 
 
Panic disorder 
 
Generalized anxiety disorder 
 
 

  
 

112 (70) 
48 (30) 

 
 

45 (28.1) 
45 (28.1) 
47 (29.4) 
23 (14.4) 

 
 

36 (23.1) 
36 (23.1) 
42 (26.9) 
42 (26.9) 

 
54 (33.8) 

 
 

41 (25.6) 
 

 
20 (12.5) 

 
3 (4.8) 

 
3 (4.8) 

 
2 (1.3) 

 
4 (2.5) 

 
1 (0.6) 

 
1 (0.6) 

 
13 (8.1) 

 
19 (11.9) 

 
 

 
 

59 (65.6) 
31 (34.4) 

 
 

31 (34.5) 
27 (30) 

 29 (32.2) 
3 (3.3) 

 
 

23 (26.1) 
21 (23.9) 
25 (28.4) 
19 (21.6) 

 
32 (35.6) 

 
 

23 (25.6) 
 

 
12 (13.3) 

 
2 (2.2) 

 
2 (2.2) 

 
- 
 

3 (3.3) 
 

1 (1.1) 
 

1 (1.1) 
 

8 (8.9) 
 

8 (8.9) 
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Table 2. Demographic characteristics of the sample at baseline and T1 (6 months). 

  IBD sample at 
baseline (n =160) 

 

IBD sample at T1  
(n = 90)  

 N (%) 
 

N (%) 
 

 
Gender 
Male 
Female 
 
Marital status 
Unmarried 
Coliving 
Married 
Separated/Divorced 
Widow/Widower 
Single 
 
Employment 
Employed 
Unemployed 
Housewife 
Retired 
Student 
Self employed 
 
Educational Level 
Primary school 
Middle school 
High school 
Bachelor’s degree 
Master’s degree 
Ph.D or Specialization 
 

  
 

97 (60.6) 
63 (39.4) 

 
 

43 (26.9) 
10 (6.3) 
88 (55) 
13 (8.1) 
4 (2.4) 
2 (1.3) 

 
 

65 (40.9) 
16 (10.1) 
13 (8.2) 
29 (18.2) 
13 (8.2) 
23 (14.5) 

 
 

10 (6.3) 
36 (22.2) 
77 (48.1) 
14 (8.8) 
17 (10.6) 
5 (3.1) 

 
 

56 (62.2) 
34 (37.8) 

 
 

30 (33.3) 
5 (5.6) 

42 (46.7) 
11 (12.2) 
2 (2.2) 
0 (0) 

 
 

39 (43.3) 
8 (8.9) 
6 (6.7) 

17 (18.9) 
8 (8.9) 

12 (13.3) 
 
 

1 (1.1) 
23 (25.6) 
46 (51.1) 

9 (10) 
8 (8.9) 
3 (3.3) 

 
 

  Mean (SD) Mean (SD) 
 
Age 
 

  
46.54 (15.71) 

 
45.21 (16.04) 
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Descriptive analysis 

In Table 3, means, standard deviations (SD), and medians of the self-report questionnaires of 

the total sample are shown. At baseline, IBD patients reported moderate gastrointestinal 

symptoms (GSRS total scale = 32.91±14.79), particularly “diarrhea” (12.48±6.75), “pain” 

(5.08±2.96), and “abdominal bloating” (8.41±4.34).  

Our clinical sample reported moderate anxiety/depression symptoms by HADS total scores 

(14.23±7.28), moderate perceived stress by PSS (22.87±8.36), and low levels of somatization 

(6.33±3.78).  

As to IBD scores (156.88±38.33) on QoL, the most compromised areas were “bowel 

symptoms” (50.65±12.65), “emotional health” (58.56±13.54), and “social function” 

(26.31±8.37). 

Changes in scale scores from baseline to the 6-month follow-up evaluation were not 

significantly different, except for the TAS-20 subscale on DDF. At follow-up, IBD patients 

reported lower difficulties in describing feelings.  
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Table 3. Mean scores and standard deviations of self-rating scales at baseline and at follow up. 

 Min Max 

 

  Mean           SD 

Baseline 

N = 160 

Median 

Baseline 

Min Max   Mean       SD 

Follow-up 

N = 90 

Median 

Follow-up 

 

t 

 

p 

GSRS-IBS TOT 13 71 32.91 14.79 30.00 13 69 31.39 12.99 29.50  1.055 .292 

GSRS-IBS Pain 2 12 5.08 2.96 4.00 2 11 4.79 2.74 4.00 .945 .346 

GSRS-IBS 

Abdominal 

bloating 

3 21 8.41 4.34 7.00 3 21 8.19 3.97 7.00 .392 .696 

GSRS-IBS 

Constipation 

2 10 3.29 2.00 1.98 2 10 3.18 1.73 2.00 .464 .643 

GSRS-IBS 

Diarrhea 

4 27 12.48 6.75 11.00 4 28 11.49 6.25 10.00 1.145 .253 

GSRS-IBS 

Fullness 

2 12 4.06 2.81 2.00 2 14 3.81 2.56 2.50 .701 .484 

PHQ 0 18 6.33 3.78 6.00 0 15 5.98 3.58 6.00 .711 .478 

HADS Anxiety 0 21 6.61 4.4 6.00 0 18 6.11 4.67 6.00 .835 .405 

HADS 

Depression 

0 21 7.63 3.86 7.00 0 19 7.34 3.89 7.00 .549 .583 

HADS Total 0 42 14.23 7.28 13.00 1 36 13.40 7.78 13.00 .845 .399 

PSS 0 51 23.87 8.36 24.00 2 52 22.47 8.32 23.00 1.428 .154 

IBDQ Total 32 221 156.88 38.33 162.00 11 70 162.20 38.91 174.00 1.106 .270 

IBDQ Bowel 

Symptoms 

15 70 50.65 12.65 51.00 11 70 52.39 12.88 56.00 1.108 .269 

IBDQ Systemic 

Symptoms 

7 35 22.63 6.91 22.63 6 36 22.41 6.93 23.50 .149 .882 

IBDQ Emotional 

Health 

21 83 58.56 13.54 60.00 19 82 59.48 14.71 62.50 .515 .607 

IBDQ Social 

Function 

5 35 26.31 8.37 29.00 6 35 27.92 8.37 31.00 1.523 .129 

TAS-20 20 83 45.08 12.99 44.00 20 80 43.43 13.77 42.00 1.292 .198 

TAS-20 DIF 7 35 14.36 6.20 13.00 7 32 13.97 6.36 13.00 .796 .427 

TAS-20 DDF 5 25 11.83 5.23 11.00 5 25 10.58 4.89 10.50 2.078 .039 

TAS-20 EOT 8 38 18.89 5.37 18.00 8 32 18.66 5.70 18.00 .321 .748 
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As shown in Table 4, 25% of the total sample reported anxiety symptoms (11.22 ± 3.47) as 

measured by the anxiety subscale of HADS using a cut-off of ³8. Almost half of our sample 

(46.9%) had depressive symptoms according to HADS “Depression” subscale (10.69 ± 2.96) 

using a cut-off of ³8. Moreover, 26.9% of patients resulted to be alexithymic (61.65 ± 9.41) 

using a large cut-off of ³ 51 (borderline to definite alexithymia). Instead, when considering the 

alexithymia score as a continuous scale, total scores of our clinical sample (45.1±12.99) were 

quite similar to the Italian general population (44.7±11.3). Only the factor 3, EOT (externally 

oriented thinking) was found to be higher (18.9±5.37) than Italian general population 

(17.1±4.9) (Bressi et al.,1996). 

 

 

Table 4. Differences between mean scores of self-rating scales (categorial approach) at baseline. 

 N (%) Mean DS t p 

HADS Anxiety 

No Anxiety 

Anxiety 

 

102 (75.0) 

58 (25.0) 

 

3.98 

11.22 

 

2.13 

3.47 

 

14.42 

 

.000 

HADS Depression 

No Depression 

Depression 

 

85 (53.1) 

75 (46.9) 

 

4.92 

10.69 

 

2.16 

2.96 

 

13.92 

 

.000 

TAS-20 

No Alexithymic 

Alexithymic 

 

117 (73.1) 

43 (26.9) 

 

38.99 

61.65 

 

7.84 

9.41 

 

15.34 

 

.000 
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Table 5 shows means and standard deviations of inflammatory markers at baseline. Half of the 

sample had higher levels of general inflammation: 67 (43.8%) patients had a value superior or 

equal to 15 (37.51±19.18) at ESR indices and 79 (51%) patients had a value equal or superior 

to 0.50 at PCR (12.24±19.16). Most of half of the sample (71%) showed high level of fecal 

calprotectin (828.30±410) indicating the presence of severe inflammation in the lower 

gastrointestinal tract. 

 

 

Table 5. Mean scores of inflammatory markers at baseline 

 N /%) Min Max Mean DS Median 

 ESR 153 (95.6) 1 88 20.15 20.08 11 

ESR £ 15 86 (56.2) 1 15 6.62 3.48 6 

ESR > 15 67 (43.8) 16 88 37.52 19.18 34 

 

 N /%) Min Max Mean DS Median 

PCR 155 (96.9) -3.23 88 20.15 20.08 11 

PCR £ 0.50 76 (49) -3.23 0.50 -1.52 1.58 -.33 

PCR > 0.50 79 (51) 0.52 138 12.24 19.16 5.96 

 

 N /%) Min Max Mean DS Median 

Calprotectin 142 (88.7) 1 3451 596.61 898.08 213.5 

Calprotectin   

£ 50 

41 (28.9) 1 49 25.85 11.67 25 

Calprotectin     

> 50 

101 (71.1) 59 3451 828.30 410 596 
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Table 6 shows means and standard deviations of inflammatory markers at follow-up. Less of 

half of the sample had higher levels of general inflammation: 26 (34.2%) patients had a value 

superior or equal to 15 (35.59±19.18) at ESR indices and 35 (48%) patients had a value equal 

or superior to 0.50 at PCR (24.73±74.58). Most of half of the sample (71%) showed high level 

of fecal calprotectin (502.80±673.44) indicating the presence of severe inflammation in the 

lower gastrointestinal tract. 

 
 
Table 6. Mean scores of inflammatory markers at follow-up 

 N /%) Min Max Mean DS Median 

ESR 76 (84.4) 2 112 16.66 19.94 8 

ESR £ 15 50 (65.8) 2 14 6.3 3.05 6 

ESR > 15 26 (34.2) 16 112 35.59 19.18 27.5 

 

 N /%) Min Max Mean DS Median 

PCR 73 (81.1) -3.23 433 11.27 52.88 .44 

PCR £ 0.50  38 (52) -3.23 0.46 -1.13 1.45 -.29 

PCR > 0.50  35 (48) 0.59 433 24.73 74.58 5.38 

 

 N /%) Min Max Mean DS Median 

Calprotectin 73 (81.1) -50 3496 350.58 608.09 125 

Calprotectin £ 50 22 (30.1) -50 49 -2.32 35.53 -6 

Calprotectin > 50 51 (69.9) 60 3496 502.80 673.44 202 
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Comments: 

 

Our preliminary analysis shows that: 

1) The sample of our study consists predominantly of patients with a diagnosis of UC (70%).  

2) Most of the participants were middle-aged men (60.6%, 46.5 years ± 15.71 years-old). 

3) At baseline, the majority of patients (71.9%) were in the active stage of the disease from 

mild to severe, while the 28.1% in remission. 

4) A quarter (25%) of patients reported anxiety symptoms and almost half (46.9%) depressive 

symptoms.  

5) Our IBD patients presented moderate perceived stress (22.87±8.36), and low levels of 

somatization (6.33±3.78).  
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Associations between psychological factors, somatic symptoms, and inflammation 

The correlation matrix between inflammatory markers and gastrointestinal symptoms severity 

is reported in Table 7. ESR correlated positively with GSRS total scale (r = .22, p < .05), 

abdominal bloating (r = .21, p < .05), and diarrhea (r = .19, p < .01), although in the small range 

of association.  Fecal calprotectin correlated positively with GSRS in the moderate range for 

total scale (r = .34, p < .05), pain (r = .25, p < .05), and diarrhea (r = .44, p < .05), and weakly 

with fullness (r = .18, p < .01).  In contrast, there was no significant relationship between 

gastrointestinal symptoms severity and PCR. 

 

Table 7. Correlations between inflammatory markers and GSRS. 

 GSRS-IBS  

Total Score 

GSRS-IBS 

Pain 

GSRS-IBS 

Abdominal bloating 

GSRS-IBS 

Constipation 

GSRS-IBS 

Diarrhea 

GSRS-IBS 

Fullness 

ESR .22** .13 .21** .06 .19* .12 

PCR .06 .09 -.03 .11 .07 -.02 

Fecal 

calprotectin 

.34** .25** .13 -.02 .44** .18* 

*p < .01  

**p < .05 

 
 
 
The correlations between inflammatory markers and psychological factors symptoms are 

shown in Table 8. Only ESR has been found to be positively and significantly correlated with 

all psychological variables although at low level, except for TAS-20 total score and its two 

subscales DDF and EOT.  
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Table 8. Correlations between inflammatory markers and Psychological factors. 

 PSS PHQ HADS 

Anxiety 

HADS 

Depression 

HADS 

Total score 

TAS-20 

DIF 

TAS-20 

DDF 

TAS-20  

EOT 

TAS-20 

Total score 

ESR .18* .25** .16* .21** .21* .22** -.02 -.05 .07 

PCR -.02 .13 .02 .09 .06 -.01 -.07 -.02 -.04 

Fecal 

calprotectin 

-.06 .04 .05 .07 .07 .02 -.01 -.01 .00 

*p < .01  

**p < .05 

 

Table 9 shows the correlations between inflammatory markers and quality of life in IBD 

patients. ESR and Fecal calprotectin are negatively and significantly correlated with IBDQ total 

scale and all four subscales. In contrast, no correlation was found between PCR and quality of 

life.  

Patients with higher levels of general inflammation (particularly ESR and calprotectin) showed 

therefore a tendency to report also higher level of psychological distress, such as anxiety, 

depression, somatization, and perceived stress as well as poorer quality of life.  

 
Table 9. Correlations between inflammatory markers and IBD Quality of life (IBDQ). 

 IBDQ  

Total score 

IBDQ  

Bowel symptoms 

IBDQ 

 Systemic symptoms 

IBDQ  

Emotional health 

IBDQ  

Social function 

ESR -.27** -.17* -.31** -.34** -.28** 

PCR -.07 -.06 -.05 -.05 -.16 

Fecal 

calprotectin 

-.24** -.31** -.19* -.17* -.31** 

*p < .01  

**p < .05 

 

The correlations between GSRS and psychological factors are illustrated in Table 10. 

Gastrointestinal symptoms severity (GSRS total scores) was positively and significantly (p < 

.05) correlated at a higher level with perceived stress (r = .33), somatization (r = .42), and 
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anxiety (r = .42), and, at a smaller extent, with depression (.28), and ability to identify emotional 

feelings (r = .26). All five subscales of GSRS have been found to be positively and significantly 

correlated with these psychological variables. No significant correlations were found between 

gastrointestinal symptoms severity and TAS-20, DDF, and EOT.  

As it might be expected, patients with more severe gastrointestinal symptoms reported higher 

levels of psychological distress, such as somatization, anxiety and depression, and more 

difficulty to identify emotional feelings.  

 
Table 10. Correlations between gastrointestinal symptoms severity (GSRS) indices and Psychological factors. 

 PSS PHQ HADS 

Anxiety 

HADS  

Depression 

HADS 

Total score 

TAS-20 

DIF 

TAS-20 

DDF 

TAS-20  

EOT 

TAS-20 

Total score 

 GSRS-IBS Total Score .33** .42** .42** .28** .40** .26** -.03 -.12 .06 

GSRS-IBS Pain  .25** .33** .32** .19* .29** .24** -.07 -.1 .04 

GSRS-IBS Abdominal 

bloating 

.25** .39** .37** .25** .35** .24** -.00 -.1 .07 

GSRS-IBS Constipation  .17* .24** .16* .18* .19* .11 .11 -.01 .09 

GSRS-IBS Diarrhea .28** .30** .31** .25** .32** .19* -.08 -.09 .02 

GSRS-IBS Fullness .22** .29** .39** .12 .30** -19* .02 -.12 .05 

*p < .01  

**p < .05 

 
 
Patients with more severe gastrointestinal symptoms reported also lower levels of quality of 

life. The correlations between GSRS and quality of life are presented in Table 11. 

Gastrointestinal symptoms severity (GSRS total scores) results to be negatively and 

significantly (p < .05) correlated with IBDQ total score (r = -.72), bowel symptoms (r = -.81), 

systemic symptoms (r = -.57), emotional health (r = -.67), and social function (r = -.68). Out of 
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5 subscales of GSRS, 4 (pain, abdominal bloating, diarrhea, and fullness) showed high 

correlations with IBDQ.  

 

Table 11. Correlations between gastrointestinal symptoms severity (GSRS) and IBD Quality of Life (IBDQ). 

 IBDQ 

Total score 

IBDQ  

Bowel symptoms 

IBDQ 

 Systemic symptoms 

IBDQ  

Emotional health 

IBDQ  

Social function 

GSRS-IBS Total Score -.72** -.81** -.57** -.67** -.68** 

GSRS-IBS Pain  -.62** -.71** -.48** -.54** -.57** 

GSRS-IBS Abdominal 

bloating 

-.56** -.66** -.46** -.53** -.49** 

GSRS-IBS Constipation  -.11 -.09 -.09 -.10 -.12 

GSRS-IBS Diarrhea -.67** -.76** -.5** -.62** -.67** 

GSRS-IBS Fullness -.49** -.51** -.46** -.48** -.4** 

*p < .01  

**p < .05 

 
 
Patients with higher levels of alexithymia and psychological distress, such as somatization, 

anxiety, and depression, had poorer quality of life. The most impaired areas were systemic 

symptoms and emotional health. Table 12 shows the correlations between psychological factors 

and quality of life in IBD patients. All the correlations were negative and significant with a p < 

.05. Only correlation between DDF subscale of TAS-20 and subscale “Emotional health” of 

IBDQ results significant with a p < .01.  

Except for DDF and emotional health, no significant correlations were found between quality 

of life and subscales DDF and EOT of TAS-20. 
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Table 12. Correlations between Psychological factors and IBD Quality of Life (IBDQ). 

 IBDQ 

Total score 

IBDQ  

Bowel symptoms 

IBDQ 

 Systemic symptoms 

IBDQ  

Emotional health 

IBDQ  

Social function 

PSS -.37** -.25** -.48** 
 

-.49** -.32** 

PHQ -.50** -.43** -.65** -.57** -.38** 

HADS Anxiety -.45** -.37** -.55** -.59** 
 

-.31** 

HADS 

Depression 

-.37** -.27** -.45** -.45** -.37** 

HADS  

Total score 

-.47** -.37** -.57** -.59** -.39** 

TAS-20 DIF -.41** -.31** -.38** -.50** -.39** 

TAS-20 DDF -.12 -.01 -.09 -.19* -.05 

TAS-20 EOT -.04 .05 -.02 .04 -.06 

TAS-20  

Total score 

-.26** -.13** -.22** -.29** -.23** 

*p < .01  

**p < .05 

 
 
 
Table 13 presents the correlations between psychological variables within this group of IBD 

patients. As expected, psychological variables were positively and strongly associated between 

them.  
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Table 13. Correlations between Psychological factors in IBD patients. 

 PSS PHQ HADS 

Anxiety 

HADS 

Depression 

HADS 

Total score 

TAS-20 

DIF 

TAS-20 

DDF 

TAS-20 

EOT 

TAS-20 

Total score 

PSS - .44** .66** .51** .67** .39** .26** .01 .29** 

PHQ .44** - .50** .49** .50** .36** .12 -.02 .21** 

HADS Anxiety .66** .56** - .55** .89** .50** .27** -.04 .33** 

HADS 

Depression 

.51** .28** .55** -  
.86** 

 

.49** .31** .12 .41** 

HADS  

Total score 

.67** .48** .89** .86** - .57** .33** .04 .42** 

TAS-20 DIF .39** .36** .50** .49** .57** - .53** .32** .82** 

TAS-20 DDF .26** .10 .27** .31** .33** .53** - .35** .79** 

TAS-20 EOT .01 -.03 -.04 .12 .04 .32** .35** - .70** 

TAS-20  

Total score 

.30** .20* .33** .41** .42** .82** .79** .70** - 

 
*p < .01  

**p < .05 

 
 
 
Comparison between men and women at baseline 

Table 142 shows that women reported more abdominal bloating (t = 2.98, p = .004), and fullness 

(t = 2.52, p = .013) than men. Moreover, women had significantly higher levels of anxiety and 

depression (t = 2.59, p = .011), somatization (t = 4.31, p < .001), and perceived stress (t = 2.04, 

p = .043) than men. Unlikely, men had worse emotional health (t = 2.38, p = .018) than women.   

Correlations between age and psychological variables were also performed and resulted to be 

not significant. 

 
2 For readability purposes, Table 14 reports only scale scores showing significantly between-gender differences. 
The complete set of data is available upon request. 
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Table 14. Comparison between men and women patients at baseline  

 Mean DS t p d 

GSRS-IBS  
Abdominal bloating 
 

Men 

Women 

 

7.56 

9.71 

 

 

3.72 

4.90 

 

 

2.98 

 

.004 

 

 

0.25 

GSRS-IBS Fullness 
 

Men 

Women 
 

 

3.59 

4.79 

 

2.35 

3.29 

 

2.52 
 

.013 

 

0.21 

PSS 
 

Men 

Women 
 

 

22.79 

25.52 

 

7.76 

9.04 

 

2.04 

 

.043 
 

0.16 

PHQ 
 

Men 

Women 
 
 

 

5.34 

7.84 

 

3.45 

3.79 

 

4.31 

 

.000 

 

0.35 

HADS Anxiety 
 

Men 

Women 
 

 

5.66 

8.06 

 

3.47 

5.25 

 

3.21 

 

.002 

 

0.28 

HADS Total score 
 

Men 

Women 
 

 

12.96 

16.19 

 

5.94 

8.65 

 

2.59 

 

.011 

 

0.22 

IBDQ Emotional health 
 

Men 

 Women 
 

 

60.59 

55.94 

 

 

12.69 

14.28 

 

2.38 

 

.018 

 

0.17 

 
 
Comparison between patients with and without a psychiatric diagnosis  

Patients with one or more psychiatric syndromes as assessed through MINI, reported higher 

levels of psychological distress and somatic symptoms and poorer quality of life than patients 
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without psychiatric syndromes (Table 153). Specifically, these patients reported more severe 

gastrointestinal symptoms at GSRS total score (t = 2.43, p = .016), and in subscales of pain (t 

= 2.66, p = .009), abdominal bloating (t = 2.25, p = .026), and fullness (t = 2.45, p = .015). 

As expected, patient had one or more psychiatric syndromes reported significantly high levels 

of anxiety and depression (t = 5.60, p < .001), somatization (t = 2.90, p = .005), and perceived 

stress (t = 5.22, p < .001). Furthermore, they had more difficulty to identify feelings and 

distinguish between feelings and bodily sensations (t = 5.31, p < .001), and to describing 

feelings (t = 2.99, p = .003). 

Moreover, these patients had poorer QoL, showed lower scores particularly in subscales of 

systemic symptoms (t = 5.03, p < .001), emotional health (t = 5.49, p < .001), and social function 

(t = 2.64, p = .009). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3 For readability purposes, Table 15 reports only scale scores showing significantly differences. The complete set 
of data is available upon request 
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Table 15. Comparison between patients with and without psychiatric syndromes  

 Mean DS t p d 

GSRS Total score 
 

No psychiatric syndromes 
 Psychiatric syndromes 

 
 

31.72 
37.98 

 

 
 

14.03 
14.68 

 

 
 

2.43 

 
 

.016 
 

 
 

0.22 
 

GSRS Pain 
 

No psychiatric syndromes 
s Psychiatric syndromes 

 

 
 

4.72 
6.12 

 
 

2.77 
3.29 

 
 

2.66 

 
 

.009 

 
 

0.23 

GSRS Abdominal bloating 
 

No psychiatric syndromes 
Psychiatric syndromes 

 
 

7.96 
9.71 

 
 

4.25 
4.39 

 
 

2.25 
 

 

 
 

.026 

 
 

0.20 

GSRS Fullness 
 

No psychiatric syndromes 
 Psychiatric syndromes  

 

 
 

3.75 
4.98 

 
 

2.70 
2.96 

 
 

2.45 

 
 

.015 
 

 

 
 

0.22 

PSS 
 

No psychiatric syndromes 
 Psychiatric syndromes  

 
 

21.99 
29.32 

 

 
 

7.39 
8.72 

 
 

5.22 

 
 

.000 

 
 

0.45 

PHQ 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

5.72 
8.07 

 
 

3.14 
4.85 

 
 

2.90 

 
 

.005 

 
 

0.29 

HADS Anxiety 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

5.17 
10.78 

 
 

3.02 
5.12 

 
 

6.63 

 
 

.000 

 
 

0.69 

HADS Depression 
 

No psychiatric syndromes 
Psychiatric syndromes 

 
 

6.99 
9.41 

 

 
 

3.28 
4.66 

 
 

3.08 

 
 

.003 

 
 

0.30 

HADS Total score 
 

No psychiatric syndromes 
Psychiatric syndromes  

 
 

 
 

12.17 
20.24 

 
 

5.38 
8.68 

 
 

5.60 

 
 

.000 

 
 

0.57 

TAS-20 Total score 
 

No psychiatric syndromes 
Psychiatric syndromes  

 
 

42.82 
51.63 

 

 
 

12.63 
12.05 

 
 

3.90 

 
 

.000 

 
 

0.36 

TAS-20 DIF 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

12.95 
18.46 

 
 

5.49 
6.38 

 
 

5.31 

 
 

.000 

 
 

0.46 

TAS-20 DDF 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

11.12 
13.88 

 
 

5.23 
4.71 

 
 

2.99 

 
 

.003 

 
 

0.28 

IBDQ Systemic symptoms 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

24.13 
18.27 

 
 

6.45 
6.37 

 
 

5.03 

 
 

.000 

 
 

0.46 

IBDQ Emotional health 
 

No psychiatric syndromes 
Psychiatric syndromes 

 

 
 

61.73 
49.37 

 
 

11.68 
14.47 

 
 

5.49 

 
 

.000 

 
 

0.47 

IBDQ Social function 
 

No psychiatric syndromes 
 Psychiatric syndromes 

  

 
 

27.31 
23.39 

 
 

8.05 
8.68 

 
 

2.64 

 
 

.009 

 
 

0.23 
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Comments: 
 
 
The magnitude of the correlation coefficients of the clinical features of our sample shows that: 

1) Overall quality of life was negatively affected stronger by symptoms (regardless of being 

psychologic or somatic) than inflammatory biomarkers. This result suggests that a 

comprehensive clinical evaluation of the patient’s health status cannot be limited to standard 

medical assessment of biomarkers of inflammation; 

2) The psychological variables were more strongly associated between them than with somatic 

symptoms. This result suggests that psychological factors and somatic symptoms largely but 

not completely overlapped; 

3) Despite statistical differences, the association between variables and gender were in the small 

range of effect size, thus suggesting that gender differences are not relevant; 

4) Age and psychological variables were not correlated; 

5) Association between psychological variables and psychiatric condition of patients were in 

the medium range of effect size, specifically for depression and anxiety symptoms, perceived 

stress and quality of life. 

 

 

 

 

 

 

 

 

 

 



 
 

79 

Comparison between levels of disease activity at baseline 

The comparison of IBD patients in quiescent and active stages of disease is shown in Table 164. 

As expected, GSRS total score of patients with active disease was higher than quiescent patients 

(d=0.34), particularly in Pain (t = 4.28, p < .001), Abdominal bloating (t = 2.11, p = .034), and 

Diarrhea (t = 5.16, p < .001) subscales. 

Also expectedly, IBDQ scores were higher in patients with remission (t = 2.42, p = .018), 

particularly in subscales of bowel symptoms (t = 4.56, p < .001), emotional health (t = 2.31, p 

= .022), and social function (t = 3.76, p < .001). 

No significant differences were found between CD and UC patient. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4 For readability purposes, Table 16 reports only scale scores showing significantly differences. The complete set 
of data is available upon request. 
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Table 16. Comparison between patients in quiescent and active stages of disease at baseline  

 Mean DS t p d 

GSRS-IBS Total  

Quiescent 

Active 

 

26.82 

35.88 

 

11.88 

14.69 

 

4.03 

 

.000 

 

0.34 

GSRS-IBS Pain 

Quiescent 

Active 

 

3.76 

5.61 

 

2.15 

3.09 

 

4.28 

 

.000 

 

0.35 

GSRS-IBS  
Abdominal bloating 
 

Quiescent 

Active 

 

7.24 

8.85 

 

 

3.92 

4.46 

 

 

2.11 

 

.034 

 

 

0.19 

GSRS-IBS  
Diarrhea 
 

Quiescent 

Active 
 

 

8.91 

13.91 

 

4.83 

6.92 

 

5.16 

 

.000 

 

0.43 

IBDQ Total 

Quiescent 

Active 

 

169.31 

151.61 

 

42.62 

35.54 

 

2.42 

 

.018 

 

0.23 

 

IBDQ Bowel symptoms 
 
 

Quiescent 

Active 

 

57.40 

47.79 

 

11.38 

12.64 

 

4.56 

 

.000 

 

 

 

0.4 

IBDQ Emotional health 
 

Quiescent 

Active 

 

62.47 

57 

 

 

13.77 

13.27 

 

2.31 

 

.022 

 

0.20 

IBDQ Social function 
 

Quiescent 

Active 

 

29.78 

24.88 

 

6.75 

8.63 

 

 

3.76 

 

.000 

 

0.12 
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Comparison between levels of disease activity at T1 
 
At follow-up, 59 (65.6%) patients (31 men and 28 women) were still active or had a new flare-

up of IBD symptoms at follow-up. Viceversa, 31 (34.4%) patients were still quiescent or their 

disease was in remission (Figure 4). Out of  90, 23 patients had a psychiatric syndrome 

according to MINI diagnostic interview and 14 of these had a relapse.  

Figure 4 shows the cross-over paths of disease activity over time between quiescent and active 

IBD patients.  At T1 (6 months follow-up) the active group included patients who were still 

active or had a flare up. Conversely, the quiescent group included patients who were still 

quiescent or became quiescent from being active at T0. 

 
 
 
Figure 4. Disease Activity at baseline and at 6 months follow up.   
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As expected, compared to patients in the quiescent group, those in the active group at T1 

reported higher scores on GSRS total scale (t = 2.14, p = .035) and on subscale ‘Diarrhea’ of 

GSRS (t = 3.85, p < .001).   

Significant mean differences emerged for HADS total scores (t = 2.25, p = .023) at follow-up, 

particularly for the depression subscale (t=2.69, p = .009).  These results indicate that patients 

who had a relapse after 6 months presented higher levels of anxiety and depression at follow 

up and higher levels of depression at baseline than patients in quiescent stage.  

No differences between disease activity groups were found for PSS and PHQ. 

As expected, higher IBDQ total scale score at follow up were found in remitted patients 

(d=0.38) than patients with active disease. Significant mean differences were found also for all 

four IBDQ subscales at follow up regarding bowel symptoms  (t = 2.35, p = .000), emotional 

health  (t = 2.98 , p = .004), systemic symptoms  (t = 2.34, p = .022), and social function  (t = 

3.09, p = .003), with an higher effect size (d = .41) for “Bowel symptoms” subscale.  

Comparison between levels of disease activity at 6 months follow up are presented in Table 
175. 
 

 

 

 

 

 

 

 

 

 
5 For readability purposes, Table 17 reports only scale scores showing significantly differences. The complete set 
of data is available upon request. 
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Table 17. Comparison between patients in quiescent stage and patients had a relapse at follow-up  

 Mean DS t p d 

GSRS T1 
Total score 
 

No relapse 
Relapse 

 

 
 

27.42 
33.47 

 
 

11.27 
13.43 

 
 
 

2.14 

 
 
 

.035 

 
 
 

0.24 
 

GSRS T1 
Diarrhea 
 

No relapse 
Relapse 

 

 
 

8.58 
13.02 

 
 

4.26 
6.60 

 
 

3.85 

 
 

.000 

 
 

0.41 

HADS T1 
Total score 
 

No relapse 
Relapse 

 
 

10.84 
14.75 

 
 

6.81 
7.97 

 
 

2.25 
 

 
 

.023 
 

 

 
 

0.26 

HADS T1 
Depression 
 

No relapse 
Relapse 

 

 
 

5.87 
8.12 

 
 

3.48 
3.91 

 
 

2.69 
 

 
 
 

.009 
 

 

 
 
 

0.30 
 

IBDQ T1 
Total score 
 

No relapse 
Relapse 

 
 
 

179.00 
153.37 

 
 
 

26.67 
41.53 

 
 
 

3.55 

 
 
 

.001 
 
 

 
 
 

0.38 
 
 
 

 
IBDQ T1 
Bowel symptoms 
 

No relapse 
Relapse 

 
 
 

58.16 
49.36 

 
 
 

7.13 
14.13 

 
 
 

3.89 

 
 
 

.000 
 
 

 
 
 

0.41 

IBDQ T1 
Emotional health 
 

No relapse 
Relapse 

 
 

65.13 
56.51 

 

 
 

11.62 
15.36 

 
 
 

2.98 

 
 
 

.004 

 
 

0.32 
 
 
 

IBDQ T1 
Social function 
 

No relapse 
Relapse 

 

 
 

31.00 
26.31 

 
 

5.12 
9.29 

 

 
 

3.09 

 
 

.003 

 
 
 

0.33 
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Compared with quiescent patients at 6 months, those in the active group reported also higher 

scores on subscale ‘Diarrhea’ of GSRS at baseline (t = 2.14, p = .035) and “Depression” at 

baseline (t = 2.44, p = .016) and lower scores on subscale “Bowel symptoms” of IBDQ (t = 

2.35, p = .021). These results indicated that patients who were still active or relapsed after 6 

months had higher levels of depression even at baseline than patients in quiescent stage (Table 

186).  

 

Table 18. Comparison between baseline scores of patients in remission with patients had a flare up after 6 months 

 Mean DS t p d 

GSRS T0 
Diarrhea 
 

No relapse 

Relapse 
 

 

9.87 

12.80 

 

5.24 

6.59 

 

2.14 

 

.035 

 

0.25 

HADS T0 
Depression 
 

No relapse 

Relapse 
 

 

5.77 

7.63 

 

3.13 

3.55 

 

2.44 

 

 

.016 

 

 

 
 

0.28 

IBDQ T0 
Bowel symptoms 
 

No relapse 

Relapse 

 

55.58 

49.66 

 

8.89 

12.47 

 

2.35 

 

.021 

 

 

 

0.28 

 

 
 

 

 

 

 

 
6 For readability purposes, Table 18 reports only scale scores showing significantly differences. The complete set 
of data is available upon request. 
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Comments 

1) At baseline, patients in active stage of disease showed not only more severe gastrointestinal 

symptoms than remitted patients, but also poorer QoL, especially regarding social functioning 

and emotional health, thus suggesting biomedical and psychological aspects were closely 

linked together; 

2) As expected, no significant differences were found between CD and UC patients; 

3) At follow-up, 59 (65.6%) patients (31 men and 28 women) were still active or had a new 

relapse of disease, while 31 (34.4%) patients were still in remission or had a clinically 

significant improvement; 

4) Patients in the active disease group after 6 months reported higher levels of psychological 

distress (anxiety and depression) both at baseline and at follow-up and worse QoL than 

patients in remission.  
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5-HT-related and BDNF allelic variation in association with depressive symptoms 

 

Table 19. Descriptive statistics of Genotyping Analysis 

Genotypes BDNF 

Subjects 

N = 140 (87.5) 

G/G 

72 (51.4) 

G/A 

58 (41.4) 

A/A 

10 (7.1) 

Genotypes HTR2A 

Subjects 

N = 140 (87.5) 
G/G 

29 (20.7) 
G/A 

87 (62.1) 
A/A 

24 (17.1) 
Genotypes TPH2 

Subjects 

N = 140 (87.5) 

G/G 

70 (50) 

G/T 

62 (44.3) 

T/T 

8 (5.7) 

 

The genotype and allele frequencies observed in our study sample are shown in Table 19.  

Cross-tabs’ analyses were performed to assess possible associations between different gene 

polymorphisms and depression (Table 19). Allelic variations of BDNF and TPH2 

polymorphisms were in accordance with the Hardy-Weinberg equilibrium (c2=0.13, p=.71 

TPH2: c2=1.45, p=.22, respectively). Unlikely, HTR2A were not in equilibrium showing the 

homozygote reference and variant groups were underrepresented and the heterozygote group 

overrepresented (c2=0.8.35, p<.001). 

 

 

 

 

 

 

 

 



 
 

87 

Table 20.  Association of Genotypes and Cases with clinically relevant Depression according to HADS 

BDNF Genotypesà 

 G/G G/A A/A Total 

HADS < 8 

HADS ³ 8 

Total 

35 (46.7) 

37 (56.9) 

72 (51.5) 

33 (44.0) 

25 (38.5) 

58 (41.4) 

7 (9.3) 

3 (4.6) 

10 (7.1) 

75 

65 

140 

HTR2A Genotypesb 

 G/G G/A A/A Total 
HADS < 8 

HADS ³ 8 

Total 

17 (22.7) 

12 (18.5) 

29 (20.7) 

44 (58.7) 

43 (66.1) 

87 (62.1) 

14 (18.6) 

10 (15.4) 

24 (17.2) 

75 

65 

140 

TPH2 Genotypesc 

 G/G G/T T/T Total 
HADS < 8 

HADS ³ 8 

Total 

43 (57.3) 
 

27 (41.5) 
 

70 (50.0) 

30 (40.0) 
 

32 (49.2) 
 

64 (45.7) 

2 (2.7) 
 

6 (9.3) 
 

6 (4.3) 

75 
 

65 
 

140 
 

ac2
(2)

 = 4.05, p = .13 

bc2
(2)

 = .830, p = .66 

cc2
(2)

 = 5.03, p = .08 

 

The results showed that no statistically differences in the distribution of studied genotypes were 

found in our sample (Table 20). Even though these genetic variants have been associated with 

depression-related outcomes (Illi et al., 2009; Martinowich et al., 2007; Tzvetkov et al., 2008), 

other recently studies failed to find such association (Border et al., 2019; Cozzolongo et al., 

2015; Serretti et al., 2011). 

Furthermore, the small sample size in single cells may hide significant results for insufficient 

power of the study. In fact, for example, patients carrying double-G allele were less likely to 

show depressive symptoms than those carrying at least one T allele (Fisher’s exact test: p=.04), 

and patients carrying TPH2 double T alleles were only 8 (<10% of the whole sample) thus 

enhancing the risk of Type II error. 
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IBS-like symptoms in patients with and without endoscopic disease activity 

Out of 160 patients, 72 (44.4%) were classified in the quiescent or mild activity after intestinal 

endoscopy, of whom 39 (54.2%) presented IBS-like symptoms according to the ROME III 

criteria (Table 217). Intestinal endoscopy was performed at baseline and is used for the medical 

management of IBD patients at a regular basis at least once in a year. Differently from the 

clinical indices of disease activity that are based on symptoms, the endoscopic evaluation of 

the disease activity is based on the visual and/or bioptical assessment of the intestinal mucosa. 

Not always the two methods give identical results: patients may report active clinical symptoms 

even when there is no sign of mucosa inflammation, and vice versa. 

Patients with IBS-like symptoms in quiescent or mild IBD had significantly more perceived 

stress and anxiety than non-IBS patients in quiescent IBD, scoring significantly higher on PSS 

scale (t = 2.89, p = .005), and HADS anxiety subscale (t = 2.43, p = .018).  IBS-like in quiescent 

or mild IBD was significantly associated also with a poorer quality of life. IBS patients scored 

significantly lower on IBDQ total scale (t = 3.17, p = .002), and on all five subscales. 

Expectedly, significantly differences emerged also in GSRS total scale (t = 12.52, p < .001), 

and in all five subscales. Of note, most effect size coefficients were in the moderate (d between 

0.50 and 0.80) to large (d>0.80) ranges, suggesting a strong association between subjectively 

perceived GI symptoms, psychological factors, and impaired quality of life.  

No differences were found in inflammatory markers levels, suggesting that the subjectively 

perceived dimension of health status and related functional somatic symptoms are inter-related 

and more useful within a biopsychosocial framework of health care compared to the classic 

medical approach exclusively relying on biomarkers. This result suggests also that IBS-like 

symptoms in remitted IBD patients was not due to residual inflammation. 

 

 
7 For readability purposes, Table 21 reports only scale scores showing significantly differences. The complete set 
of data is available upon request. 
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Table 21. Comparison between patients IBS-like and No IBS-like with endoscopically quiescent disease at baseline  

 Mean DS t p d 

GSRS-IBS  
Total score 
 

No IBS-like 
Yes IBS-like 

 
 
 

17.55 
39.26 

 

 
 
 

3.23 
10.24 

 

 
 
 

12.52 

 
 
 

.000 
 

 
 
 

1.61 

GSRS-IBS Pain 
 

No IBS-like 
Yes IBS-like 

 

 
 

2.55 
6.18 

 
 

2.35 
3.29 

 
 

8.41 

 
 

.000 

 
 

0.64 

GSRS-IBS Abdominal bloating 
 

No IBS-like 
Yes IBS-like  

 

 
 

4.52 
10.77 

 
 

1.56 
3.88 

 
 

9.21 
 

 

 
 

.000 

 
 

1.15 

GSRS-IBS Constipation 
 

No IBS-like 
Yes IBS-like  

 

 
 

2.48 
3.49 

 
 

1.32 
2.32 

 
 

2.55 

 
 

.014 

 
 

0.28 

GSRS-IBS Diarrhea 
 

No IBS-like 
Yes IBS-like  

 

 
 

5.70 
14.18 

 
 

1.69 
5.98 

 
 

8.47 

 
 

.000 

 
 

1.11 

GSRS-IBS Fullness 
 

No IBS-like 
Yes IBS-like  

 

 
 

2.30 
4.64 

 
 

1.82 
2.88 

 
 

4.85 

 
 

.000 

 
 

0.50 

PSS 
 

No IBS-like 
Yes IBS-like  

 

 
 

19.42 
25.51 

 
 

7.98 
9.59 

 
 

2.89 

 
 

.005 

 
 

0.35 

HADS Anxiety 
 

No IBS-like 
Yes IBS-like  

 

 
 

4.64 
7.13 

 
 

3.54 
4.90 

 
 

2.43 

 
 

.018 

 
 

0.30 

IBDQ Total score 
 

No IBS-like 
Yes IBS-like  

 

 
 

178.85 
152.46 

 
 

39.11 
31.53 

 
 

3.17 

 
 

.002 

 
 

0.37 

 
IBDQ Bowel symptoms 
 

No IBS-like 
Yes IBS-like  

 

 
 
 

61.91 
46.97 

 
 
 

7.36 
9.91 

 
 
 

7.14 

 
 
 

.000 

 
 
 

0.87 

IBDQ Systemic symptoms 
 

No IBS-like 
Yes IBS-like  

 

 
 

25.42 
21.72 

 
 

7.17 
6.53 

 
 

2.29 

 
 

.025 

 
 

0.27 

IBDQ Emotional health 
 

No IBS-like 
Yes IBS-like  

 
 

66.45 
58.54 

 

 
 

9.82 
12.15 

 
 

3.05 

 
 

.003 

 
 

0.36 

IBDQ Social function 
 

No IBS-like 
Yes IBS-like  

 

 
 

31.21 
25.23 

 
 

4.96 
7.59 

 
 

4.01 

 
 

.000 

 
 

0.56 
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Comments 
 

1) Using the Rome IV criteria, irritable bowel syndrome-like symptoms were found in half of 

IBD patients with endoscopically inactive disease. These patients who reported poor health 

even though no biomedical indices indicate they were ill are often labelled as “difficult 

patients” and generally physicians find very difficult their clinical management. 

2) No differences were found in inflammatory markers levels, strengthening the associations 

with the subjectively perceived dimension of health status compared to biomarkers. 

3) The presence of irritable bowel syndrome-like symptoms impaired the QoL of these 

patients, especially in the subscales of social functioning and bowel symptoms of IBDQ. 

4) Patients with irritable bowel syndrome-like symptoms reported high levels of perceived 

stress and anxiety.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

91 

Psychological factors predicting clinical outcomes and QoL 

A series of logistic and linear regression analyses were performed to analyze the role of 

psychological factors in predicting the clinical outcome in IBD patients. In the logistic 

regression analysis, disease activity (quiescent vs. active stage) at follow up served as the 

dependent (criterion) variable and baseline GSRS, HADS-Depression, HADS-Anxiety, and 

PSS scores served as independent (predictor) variables. As shown in Table 22, the HADS 

depression subscale proved to be the unique and strongest predictor (OR = 1.26, 95% CI = 1.06 

– 1.51, p = 0.011) of disease activity.  

A hierarchical linear regression analysis was performed to evaluate the role of psychological 

factors in predicting the severity of gastrointestinal symptoms in patients affected by IBD. 

For the hierarchical linear regression, we used stepwise method. GSRS total scores at follow 

up served as the dependent (criterion) variable, while baseline and follow up HADS, PHQ, PSS, 

IBDQ scores served as the independent (predictor) variables. The model excluded HADS, PHQ, 

PSS baseline scores, and PSS follow-up scores. Step 1 including only HADS scores at follow-

up produced a statistically significant fit (R2 =.15, p < .001) accurately explaining 15% of the 

variance. The addition of PHQ scores at follow up in Step 2 increased the overall fit (R2 =.22, 

p < .01) by adding 7% of explained variance. In the third step, adding IBDQ scores increased 

significantly the Cox and Snell R2 from .15 to .54. The overall fit of the final model (R2 =.54, 

p < .001) was significant, showing that IBDQ scores at follow-up represent the strongest 

independent predictor (t = 7.65) of gastrointestinal symptoms severity in IBD patients and 

accurately predicting 54% of the total variance. 
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Table 22. Results from logistic regression predicting disease activity  

Facet/Domain R2 X2 p Final model 

df B   SE Wald p OR 95% C.I. 
GSRS 

HADS Anxiety 
HADS Depression 

PSS 
IBDQ 

.02 

.03 

.09 

.12 

.12 

2.1 
   2.27 

8.61 
11.56 
11.88 

.147 

.321 

.035 

.021 

.037 

      1              .04             .03                 1.93               .165 
      1             -.04             .08                  .19               .665 
      1              .23             .09                 6.54              .011 
      1             -.06             .04                 2.70              .101        
      1              .01             .01                  .31               .577 

1.04 
.97 

1.26 
.94 

1.01 

0.99 -1.09 
0.82 – 1.13 
1.06 – 1.51 
0.87 – 1.01 
0.99 – 1.02 

R2= Cox & Snell R2 

 
 
 
 
 
Table 23. Hierarchical linear regression predicting gastrointestinal symptoms severity at follow-up 

Step Facet/Domain R2 R2adj R2chg F-chg df p Final model 
b        SE t p 

Step 1 Block 
HADS T1 

.15 .14    .000  
  .64         .16         3.91     .000 
      

Step 2  
HADS T1 

PHQ T1 
 

.22 .20 .07 8.26 1 .005  
  .31         .20         1.55     .125 
  1.23       .43         2.87     .000 
   

Step 3  
HADS T1 

PHQ T1 
IBDQ T1 

 

.54 .52 .32 58.46 1 .000  
-.13         .16          .81       .422                                
.43          .35         1.22      .225 
 -.24         .03        -7.65     .000 
 

R2= Cox & Snell R2 

Excluded variables (stepwise method): HADS T0; PHQ T0; PSS T0; PSS T1. 
 
 

In addition, a hierarchical stepwise linear regression analysis evaluated the role of combined 

psychological factors and severity of gastrointestinal symptoms in predicting quality of life. 

IBDQ total scores at follow up served as the dependent (criterion) variable, while baseline and 

follow up PSS, GSRS, HADS- Depression, HADS-Anxiety, and PHQ scores served as the 

independent (predictor) variables. The model excluded PSS, HADS Depression, HADS 

Anxiety, PHQ baseline scores, and HADS Anxiety and PHQ follow-up scores. Step 1 including 

only PSS scores at follow-up produced a statistically significant fit (R2 =.31, p < .001) 

accurately explaining 30% of the variance. In Step 2, the addition of GSRS scores at follow up 

increased the overall fit of the model (R2 =.65, p < .001) by adding 34% of explained variance. 

In Step 3, GSRS scores at baseline contributed to increase the Cox and Snell R2 only from .65 

to .67. In the final step, HADS Depression scores at follow up added 3% of variance (t = 3.06, 

p < .001). The overall fit of the final model (R2 =.70, p < .01) was significant, showing that 
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GSRS at follow-up represents the strongest predictor (t = 5.06) of quality of life in IBD patients 

followed by HADS Depression symptoms  (t = 3.06), GSRS scores at baseline (t = 3.00) and 

perceived stress (t = 2.01). 

 
 
Table 24. Hierarchical linear regression predicting quality of life at follow-up 

Step Facet/Domain R2 R2adj R2chg F-chg df p Final model 
b        SE t p 

Step 1 Block 
PSS T1 

.31 .30    .000  
 -2.59       .41       -6.24      .000 
      

Step 2  
PSS T1 

GSRS T1 
 

.65 .64 .34 82.79 1 .000  
 -1.68       .31       -3.34      .000 
 -1.83       .20       -9.10      .000 
   

Step 3  
PSS T1 

GSRS T1 
GSRS T0 

 

.67 .66 .2 6.65 1 .012  
-1.37       .33        -4.19      .000 
-1.41       .26        -5.49      .000 
- .70        .27        -2.58      .012 
 

Step 4  
PSS T1 

GSRS T1 
GSRS T0 

HADS Depression T1 
 
 

.70 .69 .03 9.38 1 .003  
- .75        .37        -2.01      .048 
-1.26       .25        -5.06      .000 
- .78        .26        -3.00      .004 
-2.28       .75        -3.06      .003 
 

R2= Cox & Snell R2 

Excluded variables (stepwise method): PSS T0, HADS Depression T0, HADS Anxiety T0 and T1, PHQ T0 and T1. 
 
 
 
 

Comments 
 
1) The subscale “Depression” of HADS at baseline proved to be the unique and strongest 

predictor (OR = 1.26, 95% CI = 1.06 – 1.51, p = 0.011) of IBD active symptoms at the 6-

month follow-up, suggesting that patients with depression at baseline had a higher risk to 

relapse.  

2) Quality of life was found to be the strongest independent predictor of gastrointestinal 

symptoms severity in IBD patients. 

3) The severity of gastrointestinal symptoms at follow up represents the strongest predictor of 

QoL in IBD patients followed by HADS Depressive symptoms, GSRS scores at baseline, and 

perceived stress. 
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3.6 Discussion 

The main points of strength of the current research study are the design of the study 

(longitudinal with a 6 months of follow-up) and the assessment both of psychological factors 

and biological measures such as CRP, ESR, and Calprotectin. In addition, genotyping analyses 

were carried out for evaluating the role of genetic vulnerability (gene polymorphisms) in IBD 

patients reporting depressive symptoms.  

In the present study, 72 IBD patients (44.4% of the sample) were in deep remission (absence 

of or mild endoscopic activity), as determined by colonoscopy with biopsies. Of these 72 

patients, 39 (54.4%) met Roma IV criteria for IBS, suggesting persistent gastrointestinal 

problems, such as diarrhea and pain. Compared to IBD patients in deep remission without IBS-

like symptoms, those having IBS like-symptoms reported significantly higher anxiety and 

psychological distress. Concerning biomarkers, as expected, no differences were found in levels 

of inflammatory markers between IBD patients with IBS like-symptoms and those without such 

symptoms. This finding is similar to that reported in a recent study by Perera et al. (2019). They 

showed that IBD patients in the quiescent stage of disease had severe symptoms of anxiety and 

depression. These results suggest that remission in IBD patients should include the assessment 

of IBS like symptoms. The colonoscopy, which has been used as the gold standard to establish 

remission in IBD patients, represents an important indicator of real inflammatory status but 

alone is not sufficient to identify remitted patients with IBD. A clinical assessment, including 

the evaluation of IBD-like symptoms and psychological factors, is recommended to establish 

levels of recovery in these patients.  

The present follow up study showed that such psychological factors, particularly depression, 

significantly predicted clinical outcomes (relapse) in IBD patients. In other terms, patients with 

IBD having symptoms of depression were at higher risk to relapse than those without 

depression. These findings are in line with previous studies demonstrating that depressive 
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symptoms had a negative impact on the course of IBD (Mittermaier et al., 2004; North et al., 

1991). Assessing depression in this medical setting may therefore support clinicians to early 

identify IBD patients at higher risk for relapse. This assessment procedure should include not 

only rating scales for the evaluation of psychiatric symptoms such as depression, but also 

instruments for the examination of the positive mental health of IBD patients. Similarly, the 

clinical process of assessment should include not only clinician-rated instruments, but also 

patient-reported scales for the evaluation of the subjective state of psychological well-being. In 

the current longitudinal study, it was clearly demonstrated that such a subjective state of QoL 

was the strongest predictor of the severity of gastrointestinal symptoms. As has been shown in 

the present study, QoL and gastrointestinal symptoms had a bidirectional relationship: impaired 

levels of QoL were found to be associated with more severe gastrointestinal symptoms and, at 

the same time, gastrointestinal symptoms significantly predicted diminished QoL. This finding 

is in line with previous studies (Casellas et al., 2001; Pizzi et al., 2006) showing that there was 

a clinically significant and bidirectional relationship between symptoms severity and levels of 

QoL.  As to QoL, another interesting result was that levels of QoL were affected more by 

symptoms, including both somatic and psychological ones, than inflammatory markers. Such a 

finding implies that a comprehensive clinical assessment of QoL cannot be limited to standard 

medical evaluation of inflammation indices but should include the examination of 

psychological variables contributing to health outcomes in IBD patients.   

 

3.7 Clinical implications 

These results represent an encouraging preliminary step in the study of mental health in patients 

affected by IBD. The high prevalence of psychological distress (e.g. depression) and poor 

quality of life in IBD patients associated with negative clinical outcomes such as an increased 

risk of relapses and more severe gastrointestinal symptoms justifies future research regarding 
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both the management of psychological symptoms and the improvement of psychological well-

being.  

Our data suggest that psychological assessment may be clinically useful in identifying IBD 

patients at risk for poor clinical outcomes. This information may be helpful in planning IBD 

treatments for patients who are newly diagnosed, especially if such psychological assessment 

can identify specific psychological risk factors. Therefore, research on this field may offer new 

insights that can enhance IBD management by combining medical treatment with psychological 

therapy. 

 

3.8 Limitations 

The results of the current study should be understood in the context of some limitations. First, 

the sample size at follow-up was relatively small since at this time the study recruitment is still 

open for achieving the sample size objective. Second, lack of control group including healthy 

subjects for comparison with IBD patients. Third, the methodology of the study was limited by 

a failure to control for abnormal eating behavior, alcohol use, coffee consumption, smoking, 

and adherence to treatment. Since these behaviors represent a risk factor for exacerbating 

gastrointestinal symptoms, they should be controlled for in future studies. Finally, the interval 

of 6 months between baseline and follow-up assessment was quite short and precludes 

generalizing to the prediction of treatment outcomes over longer periods. Future studies with 

longer follow-up periods are needed.  
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APPENDICES 

 

a. Anamnestic report 

SCHEDA RICERCA IBD 

CODICE ID_________________  

Cognome/Nome _____________________________________________________ 

DATA   _________________ 1.o T0 (baseline) 
2.o T1 (6 mesi) 
3.o T2 (12 mesi) 

1.o UC 
2.o CD 
3.o Indeterminata 

 

Età ________ Esordio IBD (in anni) ____________ 

Genere   1.oM   2.oF   3.oAltro 
 

Numero medio di riacutizzazioni ________ o annue 
                                                                    o ultimi _____ anni    
 

Stato Civile 
1. o Celibe/nubile 
2. o Convivente 
3. o Coniugato/a 
4. o Separato/a Divorziato/a 
5. o Vedovo/a 
6. o Single 

Attività di malattia (valutazione clinica)   1.o quiescente 
                                                                   2.o lieve 
                                                                   3.o moderata 
                                                                   4.o severa 
 
MAYO-FULL ______________ 
CDAI ______________ 
 

Manifestazioni extra-intestinali_____________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 

Istruzione  _______  anni Terapia attuale  1.osteoroidi sistemici     2.osteroidi locali     3.oAnti-TNFα 

4.oImmunomodulatori    5.o5ASA          
                          6.oAnti-Integrina            7.oAntibiotici          8.oAltro 

Occupazione 
1. o Dipendente 
2. o Disoccupato 
3. o Casalinga 
4. o Pensionato 
5. o Studente 
6. o Autonomo 
7. o Altro:_________________ 

Attività endoscopica di malattia 

o Mayo    ______ 
o SES-CD ______ 
 
 
ultima colonscopia eseguita in data 
_____________ 
 

o Quiescente 
o Lieve 
o Moderata 
o Severa 
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Diagnosi MINI ____________________________________________ 
 
Patologie psichiatriche diagnosticate (ultimi 10 anni) 
____________________________________________________________ 

____________________________________________________________ 
 
Farmaci psicotropi assunti (ultimi 10 anni) 
____________________________________________________________ 

____________________________________________________________ 

 

Psicoterapia (ultimi 10 anni)    oSI    oNO 
 
Se SI, da _______________  a _______________ 

Check rilevazioni effettuate  
o prelievo di sangue genetica 
o valori flogistici 
VES ____________ 
PCR ____________ 
o calprotectina fecale 
_________________ 
 
 
o GSRS-IBS 
o PSS 
o PHQ-15 
o HADS 
o IDBQ 
o TAS-20 
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b. The Gastrointestinal Symptom Rating Scale-IBS (GSRS-IBS) 
 

 

GSRS - IBS 
 

 
 
Durante la settimana scorsa: 
 

  No Fastidio 
minimo 

Fastidio 
scarso 

Fastidio 
moderato 

Abbastanza 
fastidio 

Fastidio 
grave 

Fastidio 
gravissi

mo 

01. Ha avuto dolore alla pancia? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

02. Ha avuto dolore o fastidi 
all'intestino che si sono poi 
attenuati andando in bagno? 

¨ ¨ ¨ ¨ ¨ ¨ ¨ 

03. Ha avuto gonfiore intestinale? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

04. Ha sentito aria nella pancia? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

05. Ha avuto stitichezza (problemi 
nello svuotare l'intestino)? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

06. Ha avuto diarrea (è andato molte 
volte in bagno)? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

07. Ha avuto feci poco formate o 
liquide? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

08. Ha avuto feci dure? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

09. Ha sentito l'urgenza di andare in 
bagno per svuotare l'intestino? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 

10. Ha avuto la sensazione di non 
essersi completamente svuotato 
dopo essere andato in bagno? 

¨ ¨ ¨ ¨ ¨ ¨ ¨ 

11. Ha avuto la sensazione di sentirsi 
già pieno appena dopo aver 
iniziato a mangiare? 

¨ ¨ ¨ ¨ ¨ ¨ ¨ 

12. Ha avuto la sensazione di sentirsi 
ancora pieno anche molto tempo 
dopo aver finito di mangiare? 

¨ ¨ ¨ ¨ ¨ ¨ ¨ 

13. Ha visto che la pancia si è 
gonfiata visibilmente? ¨ ¨ ¨ ¨ ¨ ¨ ¨ 
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c. Patient Health Questionnaire – 12 (PHQ-12)  

 
 
 

Nelle ultime 4 settimane, quanto è stato disturbato 
da uno o più dei seguenti fastidi fisici? 

Per 
niente Un po’ Molto 

1. Dolore alla schiena o o o 

2. Dolore a braccia, gambe e giunture (ginocchia, 
bacino, ecc) 

o o o 

3. Dolori mestruali o altri problemi fisici legati al 
periodo mestruale [solo donne] 

o o o 

4. Dolore al torace o o o 

5. Mal di testa o o o 

6. Vertigini o o o 

7. Svenimenti   o o o 

8. Palpitazioni al cuore o o o 

9. Affanno o o o 

10. Dolori o problemi fisici durante i rapporti sessuali o o o 

11. Stanchezza o mancanza di energie o o o 

12. Difficoltà a dormire o o o 
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d. Toronto Alexithymia Scale -20 (TAS-20) 

Qui troverà delle affermazioni su come le persone reagiscono alle situazioni e come vedono la vita in 
generale.  
Per favore, legga attentamente le affermazioni e risponda sinceramente a TUTTE  le domande.  
Per rispondere, metta una crocetta X sulla casella su cui è d'accordo. 
 E' d'accordo? 

  N
o 

Non 
molt

o 

Né si 
nè no 

Si, in 
parte 

Si 

01. Sono spesso confuso circa le emozioni che provo ¨ ¨ ¨ ¨ ¨ 

02. Mi è difficile trovare le parole giuste per esprimere i miei 
sentimenti ¨ ¨ ¨ ¨ ¨ 

03. Provo delle sensazioni fisiche che neanche i medici capiscono ¨ ¨ ¨ ¨ ¨ 

04. Riesco facilmente a descrivere i miei sentimenti ¨ ¨ ¨ ¨ ¨ 

05. Preferisco approfondire i problemi piuttosto che descriverli 
semplicemente ¨ ¨ ¨ ¨ ¨ 

06. Quando sono sconvolto, non so se sono triste, spaventato o 
arrabbiato ¨ ¨ ¨ ¨ ¨ 

07. Sono spesso disorientato dalle sensazioni che provo nel mio 
corpo ¨ ¨ ¨ ¨ ¨ 

08. Preferisco lasciare che le cose seguano il loro corso piuttosto 
che capire perché sono andate in quel modo ¨ ¨ ¨ ¨ ¨ 

09. Provo sentimenti che non riesco proprio a identificare ¨ ¨ ¨ ¨ ¨ 

10. E' essenziale essere in contatto con le proprie emozioni ¨ ¨ ¨ ¨ ¨ 

11. Mi è difficile descrivere ciò che provo per gli altri ¨ ¨ ¨ ¨ ¨ 

12. Gli altri mi chiedono di parlare di più dei miei sentimenti ¨ ¨ ¨ ¨ ¨ 

13. Non riesco a capire cosa stia accadendo dentro di me ¨ ¨ ¨ ¨ ¨ 

14. Spesso non so perché mi arrabbio ¨ ¨ ¨ ¨ ¨ 

15. Con le persone preferisco parlare delle cose di tutti i giorni 
piuttosto che delle loro emozioni ¨ ¨ ¨ ¨ ¨ 

16. Preferisco vedere spettacoli leggeri piuttosto che spettacoli a 
sfondo psicologico ¨ ¨ ¨ ¨ ¨ 

17. Mi è difficile rivelare i miei sentimenti più profondi anche agli 
amici più intimi ¨ ¨ ¨ ¨ ¨ 

18. Posso sentirmi vicino a una persona, anche se stiamo in silenzio ¨ ¨ ¨ ¨ ¨ 

19. Trovo che l'esame dei miei sentimenti mi serve a risolvere i miei 
problemi personali ¨ ¨ ¨ ¨ ¨ 

20. Cercare significati nascosti in film o commedie distoglie dal 
piacere dello spettacolo ¨ ¨ ¨ ¨ ¨ 
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e. Hospital Anxiety and Depression Scale (HADS) 

Nella lista che segue sono elencati problemi e disturbi che le persone spesso hanno. La legga 
attentamente e cerchi di ricordare quanto ne ha sofferto nella scorsa settimana. Risponda a tutte le 
domande mettendo una crocetta X, senza saltarne nessuna.  
 
 

No Non molto Abbastanza Si 

1. Mi sono sentito teso o “esaurito” o o o o 

2. Ho trovato piacevoli le cose che di solito mi 
piacciono 

o o o o 

3. Ho provato un senso di paura, come se dovesse 
accadere qualcosa di terribile 

o o o o 

4. Sono riuscito riderci sù e prenderla “con filosofia”  o o o o 

5. Ho avuto la testa piena di preoccupazioni o o o o 

6. Mi sono sentito di buon umore o o o o 

7. Mi sono sentito tranquillo e rilassato o o o o 

8. Mi sono sentito come se andassi a rilento o o o o 

9. Mi sono sentito spaventato, come una morsa allo 
stomaco 

o o o o 

10. Non me ne è importato molto di curarmi 
nell’aspetto fisico 

o o o o 

11. Mi sono sentito in continuo stato di agitazione, 
come se non riuscissi a star fermo 

o o o o 

12. Ho pensato con piacere alle cose che devono 
accadere 

o o o o 

13. Ho avuto improvvise sensazioni di panico o o o o 

14. Sono riuscito a gustarmi la lettura di un libro o di 
un giornale oppure a vedere un programma alla 
televisione 

o o o o 
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f. IBD Quality of Life Questionnaire (IBDQ) 

Per favore, legga attentamente le affermazioni e risponda sinceramente a tutte le domande, indicando 
come si è sentito nelle ultime due settimane. 
 

1. Ha avvertito dei movimenti nell’intestino? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

2. Si è sentito stanco, debole e affaticato? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

3. Si è sentito insofferente, irritato o agitato? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

4. Non è stato in grado di andare a lavoro, o a scuola, o ha avuto 
difficoltà a fare i servizi a casa, a causa dei suoi problemi 
intestinali? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

5. Le sue feci sono state liquide? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

6. Ha sentito di avere meno energia e meno forza? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

7. Si è preoccupato di poter subire un intervento chirurgico per la 
sua malattia? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

8. Ha dovuto rimandare o anche rinunciare a qualche impegno 
preso, a causa dei suoi problemi intestinali? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 
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9. Ha avuto crampi addominali? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

10. Si è sentito generalmente poco bene? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

11. E’ successo che si è preoccupato di dover necessariamente 
trovare un bagno a portata di mano? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

12. Ha avuto difficoltà a svagarsi durante il tempo libero (ad 
esempio, fare sport, andare a trovare amici, ecc.), come 
avrebbe voluto fare, a causa dei suoi problemi intestinali? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

13. Ha avuto dolori addominali? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

14. Ha avuto difficoltà a dormire o si è svegliato durante la 
notte? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

15. Si è sentito depresso o scoraggiato? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

16. Ha dovuto rinunciare ad andare da qualche parte perché 
non c’era il bagno a portata di mano? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai  

17. Ha provato una sensazione fastidiosa di dover fare spesso 
aria? 

È stato 
o 1. un serio problema 
o 2. un grande problema 
o 3. un problema importante 
o 4. un problema non serio 
o 5. un piccolo problema 
o 6. quasi nessun problema 
o 7. nessun problema 
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18. Ha avuto difficoltà a mantenere o raggiungere il peso che 
avrebbe desiderato? 

È stato 
o 1. un serio problema 
o 2. un grande problema 
o 3. un problema importante 
o 4. un problema non serio 
o 5. un piccolo problema 
o 6. quasi nessun problema 
o 7. nessun problema 

19. Molti pazienti con problemi intestinali si preoccupano 
spesso della loro malattia (per paura di avere un cancro, di 
non stare più bene, di una ricaduta della malattia). Nelle 
ultime due settimane, ha avuto queste paure anche lei? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

20. Ha provato una sensazione fastidiosa di avere la pancia 
gonfia d’aria? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

21. Si è sentito rilassato e tranquillo? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

22. Ha avuto sangue nelle feci? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

23. Si è sentito imbarazzato per qualcosa dovuto ai suoi 
problemi intestinali? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

24. Ha avuto lo stimolo fastidioso di andare in bagno ma senza 
evacuare? 

o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

25. Si è sentito sul punto di piangere o ha pianto? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

26. È successo che si è sporcata la biancheria intima? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 
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27. Si è arrabbiato a causa dei suoi problemi intestinali? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

28. Sono diminuiti i rapporti sessuali a causa dei suoi problemi 
intestinali? 

o 1.Nessuna attività sessuale  
o 2. Molte limitazioni  
o 3. Moderate limitazioni  
o 4. Alcune limitazioni  
o 5. Poche limitazioni  
o 6. Quasi nessuna limitazione 
o 7. Nessuna limitazione  
 

29. Ha avuto problemi di stomaco? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

30. Si è sentito irritabile? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

31. Ha avuto la sensazione che gli altri non la capiscono? o 1. Tutto il tempo 
o 2. La maggior parte del tempo 
o 3. Una buona parte del tempo 
o 4. Alcune volte 
o 5. Poche volte 
o 6. Quasi mai 
o 7. Mai 

32. Si è sentito contento e soddisfatto della sua vita nella maggior 
tempo delle ultime due settimane? 

o 1. Molto insoddisfatto  
o 2. Generalmente insoddisfatto 
o 3. In qualche modo insoddisfatto 
o 4. Generalmente soddisfatto  
o 5. Soddisfatto  
o 6. Molto soddisfatto  
o 7. Estremamente soddisfatto 
 

 

 

 

 

 

 

 

 

 

 



 
 

107 

g. Perceived Stress Scale (PSS) 

 
 
Nel corso dell’ultimo mese … 

 Mai Quasi 
mai 

A 
volte 

Abbastanz
a spesso 

Molto 
spesso 

1. Si è sentito turbato per qualcosa che le è 
successo inaspettatamente? o o o o o 

2. Ha avvertito la sensazione di non riuscire 
a tenere sotto controllo cose per lei 
importanti? 

o o o o o 

3. Si è sentito nervoso e stressato? o o o o o 

4. È riuscito ad affrontare adeguatamente 
seccature che comunque l’avevano irritata? o o o o o 

5. È riuscito ad affrontare efficacemente 
situazioni importanti accadute nella sua vita? o o o o o 

6. Si è sentito sicuro della sua capacità di 
affrontare i suoi problemi personali? o o o o o 

7. Ha avuto la sensazione che le cose siano 
andate per il verso giusto? o o o o o 

8. Ha avuto la sensazione di non riuscire a 
gestire tutto ciò che aveva da fare? o o o o o 

9. È riuscito a tenere sotto controllo la sua 
irritabilità? o o o o o 

10. Ha avuto la sensazione di sentirsi al 
massimo? o o o o o 

11. Si è arrabbiato per cose accadute al di 
fuori del suo controllo? o o o o o 

12. Si è ritrovato a pensare in continuazione 
a cose che doveva portare a termine? o o o o o 

13. È stato in grado di mantenere il controllo 
del suo tempo? o o o o o 

14. Ha sentito che le difficoltà si stavano 
accumulando così tanto da non riuscire 
più a gestirle? 

o o o o o 
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h. Consenso informato 
 
 

INFORMATIVA PER IL PAZIENTE SULLO STUDIO  
MODULO CONSENSO INFORMATO 

 
Titolo dello studio: Studio sui predittori genetici, immunologici e psicologici del rischio di 
riacutizzazione nelle Inflammatory Bowel Disease (IBD).  
Codice, versione e data del protocollo: PSY_IBD_2, V1_31/10/2018. 
Responsabile locale della sperimentazione: Prof. Matteo Neri 
 
Gentile Signore/Signora,  
oggi la ricerca scientifica sui fattori (genetici, immunologici, psicologici) che incidono sul 
decorso delle patologie croniche rappresenta una parte integrante delle attività di diagnosi e 
cura in medicina. Per svolgere approfonditi studi sulla natura di molte malattie è necessario il 
contributo dei pazienti, attraverso la somministrazione di interviste e questionari psicologico-
clinici, oltre alla raccolta di campioni biologici umani da pazienti affetti da tali patologie 
medico-croniche, in questo caso il Morbo di Crohn e la Rettocolite Ulcerosa.  
Gli scopi dello studio a cui le proponiamo di partecipare sono i seguenti: 

1. Analizzare il ruolo dei fattori psicologici (quali stress, ansia, depressione) sui 
livelli della qualità della vita dei pazienti affetti da malattie infiammatorie croniche 
intestinali. 

2. Comprendere l’influenza che alcuni fattori psicologici (quali stress, ansia, 
depressione) potrebbero esercitare nel predire il rischio di riacutizzazione di 
malattia. 

3. Indagare, attraverso il prelievo di un campione di sangue periferico su cui verranno 
effettuate specifiche analisi genetiche, la presenza di eventuali polimorfismi della 
serotonina al fine di individuare una vulnerabilità genetica per la depressione e il 
suo ruolo nelle riacutizzazioni di malattia e sui sintomi depressivi ad esse 
associate. 

4. Analizzare il rapporto fra indici endoscopici (attraverso colonscopia di routine) di 
remissione e stress percepito dal paziente in relazione al rischio di riacutizzazione 
di malattia.  

Si tratta di uno studio che non prevede la somministrazione di farmaci, ma solo la 
compilazione di questionari auto-somministrati, di un’intervista clinica e della raccolta di un 
campione di sangue periferico che non saranno utilizzati a scopo diagnostico, ma unicamente 
a scopo di ricerca scientifica.  
La raccolta di ogni campione consiste nel prelievo di una provetta di sangue periferico, per un 
totale di circa 3 ml. I campioni di sangue periferico, prelevati presso l’Unità Operativa di 
Endoscopia digestiva e Gastroenterologia (P.O. “SS Annunziata” di Chieti) o presso l’Unità 
Operativa di Fisiopatologia Digestiva (P.O. “Spirito Santo” di Pescara), verranno trasferiti 
presso il Laboratorio di Genetica Medica del Dipartimento di Scienze Psicologiche, della 
Salute e del Territorio dell’Università “G. d’Annunzio” di Chieti (responsabile Prof. Liborio 
Stuppia), dove verranno conservati per un tempo massimo di 5 anni e saranno eseguite 
specifiche indagini genetiche volte ad individuare la presenza di eventuali polimorfismi della 
serotonina al fine di individuare una eventuale vulnerabilità genetica allo sviluppo di sintomi 
depressivi.  
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Un test genetico è un esame del DNA, eseguito analizzando un semplice campione di sangue 
periferico, che ricerca la presenza di alcune varianti nei suoi geni responsabili del tuo stato di 
salute. Il test genetico non è funzionale a una diagnosi né a una prognosi della malattia. 
L’obiettivo è quello di individuare dei fattori di predisposizione. 
Dalla partecipazione a questo studio non ne trarrà diretto beneficio né vi sarà alcun compenso 
a suo favore, ma potranno beneficiare dei risultati dello studio tutti i pazienti che in futuro si 
troveranno in una situazione clinica simile alla sua. D’altra parte non vi è nessun potenziale 
rischio dal momento che lo studio non comporta alcun dispendio di energie né di tempo e non 
prevede procedure invasive di alcun genere, ma unicamente la compilazione dei questionari, 
l’intervista psicologico-clinica e il prelievo del campione di sangue che avverranno nel giorno 
stabilito per la visita gastroenterologica.  
Il suo eventuale rifiuto a fornire il consenso per l'analisi dei dati non influenzerà in alcun 
modo il prosieguo della sua terapia e il suo rapporto con il medico di riferimento.  
L’eventuale arruolamento nel presente studio non comporta nessuna modifica rispetto alla 
normale pratica clinica, lasciando invariato il piano di trattamento.  
Il protocollo dello studio che le è stato proposto è stato redatto in conformità alle Norme di 
Buona Pratica Clinica della Unione Europea e alla revisione corrente della Dichiarazione di 
Helsinki ed è stato approvato dal Comitato Etico riconosciuto dall’Autorità Sanitaria 
competente. 
I dati raccolti saranno trattati in via strettamente confidenziale, come da modello informativo 
che le verrà consegnato separatamente.  
Potrà in ogni caso chiedere ogni informazione complementare sullo studio al Medico 
responsabile e ai suoi collaboratori che saranno disponibili a rispondere prima, durante e dopo 
lo studio (Prof. Matteo Neri; Telefono: 0871/358580, Prof. Laurino Grossi; Telefono: 
085/4252460). 
La sua partecipazione a questo studio osservazionale no-profit è completamente gratuita e non 
è prevista alcuna spesa a suo carico.   
 
Dopo aver discusso e aver ottenuto risposta a tutte le mie domande, ACCETTO liberamente 
di partecipare alla ricerca descritta sopra e di dare il mio consenso all'analisi statistica 
anonimizzata dei miei dati personali.  
Il mio consenso non esonera in alcun modo il medico e il promotore dello studio dalle loro 
responsabilità. 
 
 
 
 
LETTO E APPROVATO        Data …………………
        

    Ricercatore               Paziente 
Nome e Cognome      Nome e Cognome 
 
 
 
       Firma        Firma  
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ALLEGATO E2-9 
E2.  STUDIO OSSERVAZIONALE NON FARMACOLOGICO – NO PROFIT 

 
Titolo dello Studio: STUDIO SUI PREDITTORI GENETICI, IMMUNOLOGICI E 
PSICOLOGICI DEL RISCHIO DI RIACUTIZZAZIONE NELLE INFLAMMATORY 
BOWEL DISEASE (IBD) 
 
Codice, versione e data del protocollo del Promotore: PSY_IBD_2; V1_31/10/2018.  

Numero EudraCT: N.D. 

Responsabile locale della sperimentazione: PROF. MATTEO NERI 

Informativa e consenso al trattamento di dati 
(art. 13 del Regolamento UE 2016/679 - G.D.P.R.) 

 
INFORMATIVA E MANIFESTAZIONE DEL CONSENSO AL 

TRATTAMENTO DEI DATI PERSONALI 

Gentile Signore/a, ai sensi dell’art. 13 del Regolamento UE 2016/679, in relazione ai dati 
personali che La riguardano e che saranno oggetto del trattamento, La informo di quanto segue. 
 
Titolare del trattamento e Responsabile della protezione dei dati personali e relative 
finalità. 
 
Il Centro di sperimentazione dell’Unità Operativa di Endoscopia digestiva e Gastroenterologia 
(P.O. “SS. Annunziata” di Chieti) e dell’Unità Operativa di Fisiopatologia Digestiva (P.O. 
“Spirito Santo” di Pescara), il Promotore Prof. Lelli Chiesa Pierluigi e il Responsabile dello 
studio Prof. Matteo Neri, che hanno commissionato lo studio che Le è stato descritto, ciascuno 
per gli ambiti di propria competenza e nel rispetto delle regole di buona pratica clinica e della 
normativa in materia di sperimentazioni cliniche, tratteranno i Suoi dati personali, in particolare 
quelli sanitari, soltanto nella misura in cui sono indispensabili in relazione all'obiettivo e nei 
limiti delle finalità dello Studio ed altri dati relativi alla Sua origine, ai Suoi stili di vita e alla 
Sua vita sessuale (ecc…), esclusivamente in funzione della realizzazione dello studio e a fini di 
farmacovigilanza. 
A tal fine i dati indicati saranno raccolti dal Centro di sperimentazione e trasmessi al Promotore 
e al Responsabile dello studio, così come alle persone o strutture esterne che agiscono per loro 
conto, tra le quali il Laboratorio di Genetica Medica (Dipartimento di Scienze Psicologiche, 
della Salute e del Territorio), coordinato dal Prof. Liborio Stuppia e il Laboratorio di Psicologia 
Clinica (Dipartimento di Scienze Psicologiche, della Salute e del Territorio), coordinato dal 
Prof. Piero Porcelli.    
 
Il trattamento dei dati personali relativi a data di nascita, sesso e status sociale è indispensabile 
allo svolgimento dello studio: il rifiuto di conferirli non Le consentirà di parteciparvi.  
 
 

Profilazione e Diffusione dei dati 
I dati da Lei forniti verranno trattati secondo i principi di liceità, correttezza e trasparenza. 
I Suoi dati personali non sono soggetti ad alcun processo decisionale interamente 
automatizzato, ivi compresa la profilazione. 
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Natura dei dati 
 
Il medico che La seguirà nello studio La identificherà con un codice: i dati che La riguardano 
raccolti nel corso dello studio, ad eccezione del Suo nominativo, saranno trasmessi all'Azienda, 
registrati, elaborati e conservati unitamente a tale codice, alla Sua data di nascita, al sesso.  
 
Soltanto il medico e i soggetti autorizzati potranno collegare questo codice al Suo nominativo. 
 
Modalità del trattamento. 
 
I dati, trattati mediante strumenti anche elettronici, saranno diffusi solo in forma rigorosamente 
anonima, ad esempio attraverso pubblicazioni scientifiche, statistiche e convegni scientifici. La 
Sua partecipazione allo studio implica che, in conformità alla normativa sulle sperimentazioni 
cliniche dei medicinali, il personale dell'Azienda farmaceutica o delle società esterne che 
eseguono per conto della prima il monitoraggio e la verifica dello studio, il Comitato etico e le 
autorità sanitarie italiane e straniere potranno conoscere i dati che La riguardano, contenuti 
anche nella Sua documentazione clinica originale, con modalità tali da garantire la riservatezza 
della Sua identità. 
 
Esercizio dei diritti. 
 
Potrà esercitare i diritti di cui all'art. 7 del Codice (es. accedere al Registro delle attività di 
Trattamento ed ai Suoi dati personali per: integrarli, aggiornarli, rettificarli, cancellarli, 
limitarne il trattamento, opporsi al loro trattamento per legittimi interessi, ecc.) rivolgendosi 
direttamente al centro di sperimentazione (Prof. Matteo Neri; recapito: 0871/358580). 
 
Potrà richiedere ed ottenere i Suoi dati personali in un formato strutturato e leggibile da 
dispositivo automatico, anche al fine di comunicare tali dati ad un altro titolare del trattamento 
(c.d. diritto alla portabilità dei dati personali); 
 
Il consenso prestato con la sottoscrizione del presente modulo è in ogni momento revocabile. 

Potrà interrompere in ogni momento e senza fornire alcuna giustificazione la Sua 
partecipazione allo studio: in tal caso, i campioni biologici a Lei correlati verranno distrutti. 
Non saranno inoltre raccolti ulteriori dati che La riguardano, ferma restando l'utilizzazione di 
quelli eventualmente già raccolti per determinare, senza alterarli, i risultati della ricerca. Tra i 
Suoi diritti rientrano quelli di proporre reclamo ad un’autorità di controllo (Autorità Garante 
per la Protezione dei dati personali - www.garanteprivacy.it). 

Consenso 
Sottoscrivendo tale modulo acconsento al trattamento dei miei dati personali e al loro 
trasferimento al di fuori dell'Unione europea per gli scopi della ricerca nei limiti e con le 
modalità indicate nell'informativa fornitami con il presente documento. 

Data ______________________ 

Nome e Cognome dell'interessato (in stampatello) ______________________ 

Firma dell'interessato (leggibile)___________ 
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