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General introduction

Inflammatory bowel disease

Inflammatory bowel disease (IBD) is a chronic debilitating disease, with inflammation 

of the gastrointestinal tract as main characteristic. IBD has two main types; Crohn’s 

disease (CD) and ulcerative colitis (UC). In patients who have IBD colitis that cannot 

(yet) be classified into CD or UC, the term IBD-unclassified (IBD-U) is used. IBD is 

characterized by periods of active disease (relapses, with increased symptoms) and 

periods of clinical remission (no symptoms present). Both CD and UC share common 

symptoms such as abdominal pain, bloody diarrhea, anemia, and systemic symptoms 

such as fatigue, lack of appetite and weight loss [1, 2]. CD usually has an insidious 

onset and can affect any part of the gastrointestinal tract from mouth to anus. In 

CD, inflammation presents itself often in ‘skip lesions’, in which some parts of the 

intestines are affected whereas other parts may be not. CD can be complicated by 

strictures and/or fistulas between parts of the intestinal tract or from intestine to the 

(perianal) skin. UC often has a more explicit onset, with frequent bloody diarrhea ac-

companied by abdominal cramping [3, 4]. Suspicion of IBD is present in case of typical 

symptoms and laboratory abnormalities in blood and stool. A confirmed diagnosis of 

IBD can only be made after extensive endoscopy of both upper and lower part of the 

intestinal tract with multiple mucosal biopsies. With respect to the complex etiology, 

several factors have been implicated. It has been shown that a genetic susceptibil-

ity in combination with a dysregulated immunological response to the bacterial gut 

flora is present. Environmental factors such as infection, certain foods, smoking and 

psychological stress can further trigger this dysregulation [1, 3].

IBD in children and adolescents

Approximately 10-25% of all patients receives the diagnosis of IBD before they are 18 

years of age, and for patients up to 25 years of age this is approximately 35% [2, 5, 

6]. Children and adolescents (hereafter referred to as youth) with IBD often present 

with malnutrition, growth failure, or delayed puberty [4]. In Europe, the incidence 

rate for pediatric IBD ranges from 3.11 – 12.00 per 100.000 persons, with somewhat 

higher incidence rates for CD (2.71 – 13.90 per 100.000 cases) than for UC (1.61 – 5.70 

per 100.000 persons). These incidence rates are rising, which can be attributed to the 

rising incidence rates of CD [5]. In the Netherlands over 80.000 patients suffer from 

IBD, of whom 2500 to 3000 are younger than 18 years.

Medical treatment

Since IBD cannot be cured, its medical treatment is focused on the suppression of 

the inflammation, aimed at the induction and maintenance of clinical remission 
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and preferably also healing of the inflamed mucosa [7]. For children with active 

CD, the first-line treatment is exclusive enteral nutrition. This is less invasive than 

pharmacological therapy but requires adherence to a liquid formula diet for 8 weeks. 

Corticosteroids are often used for induction of remission in moderate to severe UC 

and CD (if enteral nutrition fails). After remission is induced, immunomodulators are 

used to maintain remission [8, 9]. In case of refractory disease, biologicals such as 

infliximab or adalimumab (anti-TNF treatments) of vedolizumab (anti-integrin) can be 

used. Surgery is indicated when non-inflammatory strictures are present in CD, or in 

UC when all treatments fail.

Psychological aspects of IBD

Psychological problems

The biopsychosocial model implies that psychological and social factors are likely to 

influence disease symptoms and functional outcomes, in addition to disease mecha-

nisms such as inflammation in IBD [10]. Due to the unpredictable course of the disease 

and the chronic nature of IBD adolescents frequently experience psychological and 

social problems [11]. Several studies have shown that youth with IBD have a lower 

health-related quality of life (HRQOL) compared to healthy youth [12]. Youth with IBD 

also can experience problems with their self-esteem or social functioning [13, 14].

The psychological problems most studied in IBD patients are anxiety and depres-

sion. In adults, a meta-analysis of Neuendorf et al. [15] showed that patients with IBD 

have a high risk for having anxiety and/or depression, consisting of either subclinical 

anxiety/depression or clinical anxiety or depressive disorders. In youth, no meta-

analysis is performed yet. However, original and review studies showed that youth 

with IBD also have a high risk for anxiety and/or depression [11, 16-18].

Bidirectional relationship inflammation and anxiety/depression in IBD

In IBD, the relationship between inflammation and anxiety/depression seems bidirec-

tional. Evidence for this bidirectionality mainly comes from studies in adults. On one 

hand, anxiety and depression are associated with clinical relapse during follow-up [19-

21]. More specifically, depression has a negative impact on the disease course [22] and 

is related to a shorter time to relapse when compared to anxiety [23]. In youth with 

IBD, Van Tilburg et al. [24] showed that psychological factors (anxiety, depression, cop-

ing and pain beliefs) impacted self-reported somatic symptoms and disability. On the 

other hand, evidence was found for the impact of clinical disease activity on anxiety 

and depression [25, 26]. In youth, clinical disease activity was associated with more 

symptoms of anxiety [27] and depression [28], and was a risk factor for having anxiety 

and depressive disorders [29]. Recently, two studies in adults with IBD provided even 

more evidence for the bidirectionality of the relationship between inflammation and 
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anxiety/depression. Sexton et al. [30] reported that clinical disease activity predicted 

change in perceived stress, where perceived stress predicted change in clinical disease 

activity. Furthermore, Gracie et al. [31] reported that clinical disease activity gave a 

6-fold risk on anxiety 2 years later, and that baseline anxiety and depression were 

associated with several indicators of increased clinical disease activity.

Brain-gut axis

The brain-gut axis provides an hypothesized explanation for the common combina-

tion of IBD inflammation and psychological problems, such as anxiety, depression 

and stress. This axis involves interactions between the autonomic nervous system, 

the central nervous system, the stress system (hypothalamic-pituitary-adrenal [HPA] 

axis), the corticotropin-releasing factor system, and the intestinal response, that make 

the brain and the gut communicate. This communication seems bidirectional [32]. 

Increased production of pro-inflammatory cytokines (e.g. tumor necrosis factor α; 

TNF-α) is known to directly and indirectly affect the brain, with increased symptoms 

of anxiety and depression as result [33, 34]. On the other hand increased anxiety 

and/or depression can increase inflammation. In this way a vicious circle arises in 

which inflammation and anxiety/depression negatively influence each other, to an 

increasing extent. More inflammation can lead to more anxiety/depression, and vice 

versa more anxiety/depression can lead to more inflammation [32]. Evidence for the 

brain-gut hypothesis comes from animal studies showing that stress induces reactive 

inflammation in colitis models [35]. In addition, studies in humans showed elevated 

levels of inflammatory markers in otherwise healthy patients with depression [36-39] 

and anxiety [40-42]. The last decades more evidence has become available for this 

psychoneuroimmunological approach to mental health problems, such as anxiety 

and depression [43, 44].

Other psychological factors

Apart from the above described psychological problems, other psychological aspects 

of IBD also need to be considered. Earlier studies have shown that several psychologi-

cal factors – often tested separately – were related to negative outcomes in IBD, e.g. 

functional disability or anxiety and depression. Coping and illness perceptions are 

two factors that are important in youth with IBD.

Coping. Coping refers to the cognitive and behavioral strategies one uses to deal with 

negative experiences, such as having a chronic illness [45]. Often a distinction is made 

between coping styles that are associated with favorable psychological outcomes 

(adaptive coping), or those associated with unfavorable psychological outcomes (mal-

adaptive coping). Although it is still unclear whether youth with IBD cope differently 

than healthy controls, it appears that coping impacts psychological outcomes in these 
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patients [46, 47]. For example, maladaptive or passive coping was associated with 

more anxiety and depression [48], and adaptive coping (i.e. positive strategies) was 

associated with better HRQOL [49].

Illness perceptions. Illness perceptions are representations someone has about the ill-

ness, its treatment, and consequences of the illness [50]. There are several dimensions 

of representations: identity (the label that the persons uses to describe the illness), 

consequences (expected effects of the illness), cause (personal ideas about the cause 

of the illness), timeline (how long the patient believes the illness will last), and cure 

(the extent to which the patient believes treatment cures or controls the illness). In 

patients with IBD, illness perceptions have been shown to affect outcomes and adjust-

ment [47, 51-53], with unfavorable perceptions being related to unfavorable adjust-

ment. Illness perceptions have been less studied in children and adolescents than in 

adults. However, the few studies conducted suggest that also in youth with IBD, illness 

perceptions are associated with psychological problems [29].

To describe the potential relationships between illness, illness perceptions, coping, 

and illness outcomes, Diefenbach & Leventhal developed the Common Sense Model 

(CSM) [54]. In this model, illness characteristics (such as clinical disease activity) lead 

to certain thoughts about the illness, the so-called illness perceptions of a patient. 

These illness perceptions influence the type of coping the patient uses to deal with 

his/her symptoms. These factors lead to positive or negative illness outcomes, for 

example anxiety, depression, HRQOL, or adjustment. In turn, via a feedback loop ill-

ness outcomes can influence disease factors, coping, and illness perceptions [54, 55]. 

In adults with IBD, evidence was found for the CSM. That is, illness perceptions and 

coping were important mediators between clinical disease activity and anxiety and 

depression [56]. In youth with IBD these interrelationships have not been tested di-

rectly. Some evidence exists for separate pathways for different factors. For example, 

independent from the impact of disease factors on HRQOL, anxiety and depression 

(separately tested) have a negative impact on HRQOL as well [57-59]. However, the 

precise pathways between the factors included in the CSM are still unknown.

Cognitive behavioral therapy for youth with IBD

Considering the possible negative impact of anxiety and depression on the mental 

and somatic health status of children and adolescents with IBD, from a health care 

perspective it is important to treat not only the somatic symptoms, but also the psy-

chological problems. The bidirectionality of the relationship between inflammation, 

and anxiety/depression implies that treating the psychological problems may also 

improve disease course. The most evidence based psychological treatment for anxiety 

and depression in children and adolescents is cognitive behavioral therapy (CBT) [60, 
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61]. In children with other chronic illnesses, such as diabetes and asthma, CBT has 

been shown effective in improving psychological problems [62, 63].

Only a few, and mostly small, studies have been conducted in youth with IBD. In 

2007, Szigethy et al. performed a randomized controlled trial (RCT; n=41) and pub-

lished preliminary, but promising results of cognitive behavioral therapy (CBT) in IBD 

patients aged 11-17 years with subclinical depression [64]. The CBT protocol used was the 

Primary and Secondary Control Enhancement Training – Physical Illness (PASCET-PI), 

a disease-specific CBT protocol. The authors found that 3 months of CBT was more ef-

fective in improving subclinical depressive symptoms than care-as-usual (CAU), which 

consisted of standard medical care plus a written information sheet about depression. 

In a later and larger RCT (n= 217), Szigethy et al. [65] confirmed the effectiveness of the 

PASCET-PI in improving clinical depressive symptoms in IBD youth aged 9-17 years, 

although a control group receiving supportive non-directive therapy showed similar 

results.

Very few studies focused on treating anxiety in youth with IBD. Reigada et al. [66] 

conducted a pilot non-randomized trial (n=22) using CBT in youth (mean age 13.2 

years) with IBD, and found promising results in reducing clinical anxiety. More re-

cently, a large RCT (n=185, aged 8-17 years) was conducted in pediatric IBD patients 

to test the effectiveness of a 3-session social learning CBT (SLCBT) versus educational 

support, although not focusing specifically on anxiety and/or depression. SLCBT led to 

a significant better improvement in IBD-related QOL and school attendance than edu-

cational support, but no differences were observed in improving subclinical anxiety 

and depression symptoms [67].

HAPPY-IBD: a study into anxiety and depression in youth with IBD

Until now, studies in youth with IBD mostly focused on either anxiety or depression. 

Hence, they did not take into account that anxiety and depression are highly comorbid, 

and that anxiety can precede depression [68, 69]. In addition, some studies included 

all youth with IBD, i.e. did not select youth on the presence of any psychological 

problems, such as anxiety and/or depression [67].

Therefore, the current study (HAPPY-IBD) was designed to 1) investigate both anxi-

ety and depression in youth with IBD and 2) test both the short-and long-term effects 

of a disease-specific CBT protocol on both anxiety and depressive symptoms. HAPPY-

IBD included a multi-center RCT, comparing the effects of the CBT protocol to CAU, 

consisting of standard medical care. The CBT protocol used was the disease-specific 

PASCET-PI, which also was used in previous studies.

Until now, no disease-specific CBT protocol was available for youth with IBD and 

their families in the Netherlands. It is innovative that we studied the effects of the 

PASCET-PI on both anxiety and depression, as well as on other psychological and medi-
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cal outcomes, both at short-term (3 months, directly after the CBT) and longer-term 

(after 6 and 12 months of follow-up), using internationally validated questionnaires 

and a psychiatric interview.

We included patients with both subclinical anxiety and/or depression, since we were 

interested in the possible effect of a disease-specific CBT a) to prevent that subclinical 

anxiety/depression would develop into clinical psychiatric disorders, and b) to have a 

positive effect on the disease course (e.g. to prevent clinical relapse or worsening of 

disease severity). Furthermore, we wanted our study to resemble daily clinical practice 

as much as possible. Therefore, we chose to use a care-as-usual group. Children with 

clinical anxiety or depressive disorders were excluded from the RCT, since it would 

be unethical to randomize children with a clinical psychiatric disorder to a control 

group.

In this PhD thesis, we aim to answer the following research questions:

1.	 What is the prevalence of anxiety and depressive symptoms and disorders in 

children and adolescents with IBD (aged 6-18 years)?

2.	 Which medical variables are associated with the presence of elevated anxiety and/

or depression in youth with IBD (aged 10-25 years)?

3.	 Which psychological variables are associated with HRQOL in youth with IBD (aged 

10-20 years)?

4.	 What is the short-term and long-term effectiveness of a disease-specific CBT in 

improving symptoms of anxiety and depression (primary outcomes), HRQOL, nega-

tive illness perceptions, coping, social functioning, and sleep problems (secondary 

outcomes)?

Firstly, we hypothesized that anxiety and depressive symptoms are highly prevalent 

in youth with IBD. Secondly, clinical disease activity and disease duration were 

hypothesized to be medical factors associated with the presence of anxiety and/or 

depression. Thirdly, we expected that illness perceptions, coping, anxiety, and depres-

sion were psychological factors that are associated with HRQOL. Fourthly and lastly, 

we hypothesized that patients in the disease-specific CBT group would improve more 

compared to the CAU group on their symptoms of anxiety and depression, as well as 

on their HRQOL, negative illness perceptions, coping, social functioning, and sleep 

problems. The results of the disease-specific CBT on the medical outcomes will be 

described in a separate PhD thesis, by Gertrude van den Brink, MD.
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Methods

Full details of the study design, inclusion, exclusion criteria, the procedure, the inter-

vention, and the used instruments, are described in Chapter 3 (the description of the 

study protocol) and can be found in the Methods section of Chapter 5, 6, and 7 as well. 

In short, the study is a RCT with a baseline screening and three follow-up assessments; 

at 3 months after the baseline screening (i.e. after the disease-specific CBT for those 

in the CBT group), at 6 months, and at 12 months after the baseline screening, see 

Figure 1. The follow-up assessments consisted of the same instruments as the baseline 

screening. The timing and method was similar for both groups.

Inclusion: adolescents and young adults (10-25 years) with a confirmed diagnosis 

of IBD (CD, UC, or IBD-U) were eligible. They were recruited between October 2014 

and October 2016 from the pediatric or (pediatric) gastroenterology departments of 

two academic and four community hospitals. The study consisted of two parts: 1) a 

baseline screening on symptoms of anxiety and depression and 2) for patients with 

subclinical anxiety and/or depressive symptoms, a RCT with two conditions (CAU + 

CBT versus CAU only).

Part 1, baseline screening: after providing informed consent, patients, and if applicable 

parents, filled out online questionnaires for the baseline screening (see below for the 

included variables). Using age-appropriate questionnaires, patients were screened 

for anxiety and depression. Patients had elevated symptoms if they scored equal to 

or higher than the validated cutoffs for elevated anxiety or depression. Those who 

showed elevated symptoms were invited for a psychiatric interview to determine 

whether they had clinical anxiety and/or depression. For this study, patients were 

considered to have clinical anxiety or depression if they met DSM-5 criteria for an 

anxiety or depressive disorder on the psychiatric interview, and scored equal or above 

the clinical cutoff on an age-appropriate severity rating scale for anxiety or depres-

sion. Scores on these instruments were rated by two independent raters.

Part 2, RCT: patients that showed subclinical anxiety and/or depression (i.e. who had 

elevated scores on the questionnaires, but did not show clinical anxiety or depres-

sion according to the psychiatric interview and rating scales) were included in the 

RCT. This was a multi-center, parallel group RCT, designed according to the guideline 

for trials in non-pharmacologic treatments [70]. Patients were randomized at a ratio 

1:1 to receive either CAU + CBT versus CAU only. Patients in the control group (CAU 

only) received standard medical care, since this resembles the current care for these 

patients best. Patients in the CBT group (CAU + CBT) received a disease-specific CBT 

protocol (Primary and Secondary Control Enhancement Training for Physical Illness; 

PASCET-PI) [64] added to standard medical care. See Chapter 3, 5 and 6 for more details 

of the PASCET-PI.
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Psychological and medical variables

In this thesis, the focus will be on the psychological aspects of IBD in youth. The 

following psychological variables were included in the online questionnaires:

•	 Primary psychological outcomes: anxiety symptoms, depressive symptoms

•	 Secondary psychological outcomes: HRQOL, social functioning

•	 Other psychological variables: illness perceptions, coping styles, quality of sleep, 

parental anxiety and depression, life events, and family functioning

Simultaneously, information on the following medical variables were collected:

•	 Primary medical outcome: clinical relapse/remission

•	 Secondary medical outcomes: clinical disease activity, inflammatory markers (C-reac-

tive Protein [CRP], Erythrocyte Sedimentation Rate [ESR], and fecal calprotectin), 

use of IBD medications, necessity of surgical intervention

•	 Other medical variables: disease phenotypes, treatment strategy, Irritable Bowel 

Syndrome (IBD)-like symptoms, RNA expression profiles and cytokine levels in the 

plasma and peripheral blood mononuclear cells (PMBC’s).

For an extensive description of the assessments instruments, see the Methods sections 

of Chapter 3-7.

Aims and outline of this thesis

The focus of the present PhD thesis is twofold: 1) investigating anxiety and depres-

sion in youth with IBD and 2) evaluating the effectiveness of a disease-specific CBT 

Baseline	screening
Baseline	screening

Subclinical
anxiety	/	depression

Subclinical
anxiety	/	depression

Random
ization

T0 Clinical	
anxiety	/	
depression

Clinical	
anxiety	/	
depression

N
o

anxiety	/	
depression

N
o

anxiety	/	
depression

CAU	+	CBT

CAU

Referral	to	
mental	health	

care

End	of	study

T1

3	months 3	months 6 months

T2 T3

Figure 1 | Study design of HAPPY-IBD
Abbreviations: CAU= care-as-usual; CBT= cognitive behavioral therapy
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compared to care-as-usual in improving anxiety and/or depressive symptoms, HRQOL 

and other psychological outcomes in these patients. This study is the first RCT study-

ing the effectiveness of a disease-specific CBT protocol (PASCET-PI) on both anxiety 

and depression. Moreover, we will also examine other psychological and medical 

outcomes, using internationally validated questionnaires and a psychiatric interview.

Chapter 2 contains a systematic review and meta-analysis on the prevalence of 

anxiety and depression in children and adolescents with IBD. Multiple studies have 

examined psychological problems in pediatric IBD. However, it is still not clear to 

what extent children and adolescents with IBD experience subclinical anxiety and/

or depressive symptoms and clinical anxiety and/or depressive disorders. We summa-

rized all available data to provide insight into prevalence rates of anxiety and depres-

sive symptoms and disorders in children and adolescents with IBD. Mikocka-Walus et 

al. [71] wrote an editorial to this chapter. The editorial and our response [72] can be 

found in Appendix A.

Chapter 3 is the description of the study protocol of the RCT, testing the effec-

tiveness of the disease-specific CBT, including information on this intervention, the 

control condition, the assessment instruments and timing.

Chapter 4 and 5 describe the baseline data of our RCT, derived from the screen-

ing phase of the study (part 1). The total group of patients consisted of all patients 

included in the baseline screening preceding the RCT: 1) those without any anxiety 

and/or depression, 2) those with subclinical anxiety and/or depression, and 3) those 

with clinical anxiety and/or depression.

In Chapter 4, we examined which medical variables were associated with the pres-

ence of anxiety and/or depressive symptoms, and whether these associations were 

different for different levels of anxiety/depression (none, subclinical, clinical) or were 

different for patients aged 10-17 years versus patients aged 18-25 years.

In Chapter 5, the results are presented of a study that investigated whether several 

psychological variables (illness perceptions, coping, anxiety, and depression) were 

associated to HRQOL after controlling for several demographic and medical variables.

Chapter 6 presents the short-term results of the RCT, the pre-post treatment ef-

fects of the disease-specific CBT (i.e. directly after the treatment or 3 months after 

the baseline screening) on anxiety and depressive symptoms, as well as on HRQOL, 

compared to CAU.

In Chapter 7 we describe the longer-term effects of the disease-specific CBT on 

several psychological outcomes at the long-term follow-up, at 6 and 12 months after 

then baseline screening.

Finally, Chapter 8 provides an overview of all the previous chapters, an overall 

discussion of the findings, as well as directions for future research and clinical impli-

cations.

10 Erasmus Medical Center Rotterdam



References

	 1.	 Griffiths AM. Specificities of inflam-

matory bowel disease in childhood. 

Best Pract Res Clin Gastroenterol. 

2004;18(3):509-23.

	 2.	 Rosen MJ, Dhawan A, Saeed SA. 

Inflammatory Bowel Disease in Chil-

dren and Adolescents. JAMA Pediatr. 

2015;169(11):1053-60.

	 3.	 Szigethy E, McLafferty L, Goyal A. In-

flammatory bowel disease. Pediatr Clin 

North Am. 2011;58(4):903-20, x-xi.

	 4.	 Sauer CG, Kugathasan S. Pediatric in-

flammatory bowel disease: highlighting 

pediatric differences in IBD. Gastroen-

terol Clin North Am. 2009;38(4):611-28.

	 5.	 Benchimol EI, Fortinsky KJ, Gozdyra P, 

Van den Heuvel M, Van Limbergen J, 

Griffiths AM. Epidemiology of pediatric 

inflammatory bowel disease: a system-

atic review of international trends. 

Inflamm Bowel Dis. 2011;17(1):423-39.

	 6.	 Bequet E, Sarter H, Fumery M, Vasseur 

F, Armengol-Debeir L, Pariente B, et al. 

Incidence and Phenotype at Diagnosis 

of Very-early-onset Compared with 

Later-onset Paediatric Inflamma-

tory Bowel Disease: A Population-based 

Study [1988-2011]. J Crohns Colitis. 

2017;11(5):519-26.

	 7.	 Atreya R, Neurath MF. Current and 

Future Targets for Mucosal Healing in 

Inflammatory Bowel Disease. Visceral 

medicine. 2017;33(1):82-8.

	 8.	 Gomollon F, Dignass A, Annese V, Tilg 

H, Van Assche G, Lindsay JO, et al. 3rd 

European Evidence-based Consensus 

on the Diagnosis and Management of 

Crohn’s Disease 2016: Part 1: Diagnosis 

and Medical Management. J Crohns 

Colitis. 2017;11(1):3-25.

	 9.	 Magro F, Gionchetti P, Eliakim R, Ardiz-

zone S, Armuzzi A, Barreiro-de Acosta 

M, et al. Third European Evidence-

based Consensus on Diagnosis and 

Management of Ulcerative Colitis. 

Part 1: Definitions, Diagnosis, Extra-

intestinal Manifestations, Pregnancy, 

Cancer Surveillance, Surgery, and Ileo-

anal Pouch Disorders. J Crohns Colitis. 

2017;11(6):649-70.

	 10.	 Drossman DA. Presidential address: 

Gastrointestinal illness and the bio-

psychosocial model. Psychosom Med. 

1998;60(3):258-67.

	 11.	 Greenley RN, Hommel KA, Nebel J, 

Raboin T, Li SH, Simpson P, et al. A 

meta-analytic review of the psychoso-

cial adjustment of youth with inflam-

matory bowel disease. J Pediatr Psychol. 

2010;35(8):857-69.

	 12.	 Ross SC, Strachan J, Russell RK, Wilson 

SL. Psychosocial functioning and health-

related quality of life in paediatric 

inflammatory bowel disease. J Pediatr 

Gastroenterol Nutr. 2011;53(5):480-8.

	 13.	 Vaisto T, Aronen ET, Simola P, Ashorn 

M, Kolho KL. Psychosocial symptoms 

and competence among adolescents 

with inflammatory bowel disease 

and their peers. Inflamm Bowel Dis. 

2010;16(1):27-35.

	 14.	 Mackner LM, Greenley RN, Szigethy 

E, Herzer M, Deer K, Hommel KA. Psy-

chosocial issues in pediatric inflamma-

tory bowel disease: Report of the north 

american society for pediatric gastro-

enterology, hepatology, and nutrition. 

Journal of Pediatric Gastroenterology 

and Nutrition. 2013;56(4):449-58.

	 15.	 Neuendorf R, Harding A, Stello N, 

Hanes D, Wahbeh H. Depression and 

anxiety in patients with Inflammatory 

Bowel Disease: A systematic review. J 

Psychosom Res. 2016;87:70-80.

	 16.	 Mackner LM, Crandall WV, Szigethy 

EM. Psychosocial functioning in 

pediatric inflammatory bowel disease. 

Inflamm Bowel Dis. 2006;12(3):239-44.

General introduction 11



	 17.	 Kilroy S, Nolan E, Sarma KM. Quality 

of life and level of anxiety in youths 

with inflammatory bowel disease in 

Ireland. J Pediatr Gastroenterol Nutr. 

2011;53(3):275-9.

	 18.	 Loftus Jr. EV, Guerin A, Yu AP, Wu EQ, 

Yang M, Chao J, et al. Increased risks of 

developing anxiety and depression in 

young patients with crohn’s disease. 

American Journal of Gastroenterology. 

2011;106(9):1670-7.

	 19.	 Bernstein CN, Singh S, Graff LA, Walker 

JR, Miller N, Cheang M. A prospective 

population-based study of triggers of 

symptomatic flares in IBD. Am J Gastro-

enterol. 2010;105(9):1994-2002.

	 20.	 Bitton A, Dobkin PL, Edwardes MD, 

Sewitch MJ, Meddings JB, Rawal S, 

et al. Predicting relapse in Crohn’s 

disease: a biopsychosocial model. Gut. 

2008;57(10):1386-92.

	 21.	 Bitton A, Sewitch MJ, Peppercorn 

MA, de BEMD, Shah S, Ransil B, et al. 

Psychosocial determinants of relapse in 

ulcerative colitis: a longitudinal study. 

Am J Gastroenterol. 2003;98(10):2203-8.

	 22.	 Alexakis C, Kumar S, Saxena S, Pollok 

R. Systematic review and meta-analysis: 

the impact of a depressive state on 

disease course in adult inflammatory 

bowel disease. Aliment Pharmacol Ther. 

2017.

	 23.	 Mikocka-Walus A, Pittet V, Rossel JB, 

von Kanel R, Swiss IBD Cohort Study 

Group. Symptoms of Depression and 

Anxiety Are Independently Associated 

With Clinical Recurrence of Inflamma-

tory Bowel Disease. Clin Gastroenterol 

Hepatol. 2016;14(6):829-35 e1.

	 24.	 van Tilburg MA, Claar RL, Romano JM, 

Langer SL, Drossman DA, Whitehead 

WE, et al. Psychological Factors May 

Play an Important Role in Pediatric 

Crohn’s Disease Symptoms and Dis-

ability. J Pediatr. 2017;184:94-100 e1.

	 25.	 Mikocka-Walus A, Knowles SR, Keefer 

L, Graff L. Controversies Revisited: A 

Systematic Review of the Comorbidity 

of Depression and Anxiety with Inflam-

matory Bowel Diseases. Inflamm Bowel 

Dis. 2016;22(3):752-62.

	 26.	 Panara AJ, Yarur AJ, Rieders B, Proksell 

S, Deshpande AR, Abreu MT, et al. The 

incidence and risk factors for develop-

ing depression after being diagnosed 

with inflammatory bowel disease: a 

cohort study. Aliment Pharmacol Ther. 

2014;39(8):802-10.

	 27.	 Reigada LC, Hoogendoorn CJ, Walsh 

LC, Lai J, Szigethy E, Cohen BH, et al. 

Anxiety symptoms and disease severity 

in children and adolescents with crohn 

disease. J Pediatr Gastroenterol Nutr. 

2015;60(1):30-5.

	 28.	 Clark JG, Srinath AI, Youk AO, Kirshner 

MA, McCarthy FN, Keljo DJ, et al. 

Predictors of depression in youth with 

Crohn disease. J Pediatr Gastroenterol 

Nutr. 2014;58(5):569-73.

	 29.	 Brooks AJ, Rowse G, Ryder A, Peach EJ, 

Corfe BM, Lobo AJ. Systematic review: 

psychological morbidity in young 

people with inflammatory bowel dis-

ease - risk factors and impacts. Aliment 

Pharmacol Ther. 2016;44(1):3-15.

	 30.	 Sexton KA, Walker JR, Graff LA, 

Bernstein MT, Beatie B, Miller N, 

et al. Evidence of Bidirectional As-

sociations Between Perceived Stress 

and Symptom Activity: A Prospective 

Longitudinal Investigation in Inflam-

matory Bowel Disease. Inflamm Bowel 

Dis. 2017;23(3):473-83.

	 31.	 Gracie DJ, Guthrie EA, Hamlin PJ, Ford 

AC. Bi-directionality of Brain-Gut In-

teractions in Patients With Inflamma-

tory Bowel Disease. Gastroenterology. 

2018;154(6):1635-46 e3.

	 32.	 Bonaz BL, Bernstein CN. Brain-Gut Inter-

actions in Inflammatory Bowel Disease. 

Gastroenterology. 2013;144(1):36-49.

12 Erasmus Medical Center Rotterdam



	 33.	 Bernstein CN. The Brain-Gut Axis 

and Stress in Inflammatory Bowel 

Disease. Gastroenterol Clin North Am. 

2017;46(4):839-46.

	 34.	 O’Donovan A. Inflammation and 

depression: unraveling the complex 

interplay in inflammatory bowel 

disease. J Pediatr Gastroenterol Nutr. 

2014;58(5):541-2.

	 35.	 Mawdsley JE, Rampton DS. Psycho-

logical stress in IBD: new insights into 

pathogenic and therapeutic implica-

tions. Gut. 2005;54(10):1481-91.

	 36.	 Dowlati Y, Herrmann N, Swardfager W, 

Liu H, Sham L, Reim EK, et al. A meta-

analysis of cytokines in major depres-

sion. Biol Psychiatry. 2010;67(5):446-57.

	 37.	 Schmidt HD, Shelton RC, Duman RS. 

Functional biomarkers of depression: 

diagnosis, treatment, and pathophysi-

ology. Neuropsychopharmacology. 

2011;36(12):2375-94.

	 38.	 Penninx BW, Milaneschi Y, Lamers 

F, Vogelzangs N. Understanding the 

somatic consequences of depression: 

biological mechanisms and the role of 

depression symptom profile. BMC Med. 

2013;11:129.

	 39.	 Rosenblat JD, Cha DS, Mansur RB, Mc-

Intyre RS. Inflamed moods: A review of 

the interactions between inflammation 

and mood disorders. Progress in Neuro-

Psychopharmacology and Biological 

Psychiatry. 2014;53:23-34.

	 40.	 Salim S, Chugh G, Asghar M. Inflam-

mation in anxiety. Adv Protein Chem 

Struct Biol. 2012;88:1-25.

	 41.	 Hou R, Baldwin DS. A neuroim-

munological perspective on anxiety 

disorders. Hum Psychopharmacol. 

2012;27(1):6-14.

	 42.	 Vogelzangs N, Beekman ATF, de Jonge 

P, Penninx BWJH. Anxiety disorders 

and inflammation in a large adult 

cohort. Translational Psychiatry. 

2013;3(4):e249.

	 43.	 Raison CL, Capuron L, Miller AH. Cyto-

kines sing the blues: inflammation and 

the pathogenesis of depression. Trends 

in Immunology. 2006;27(1):24-31.

	 44.	 D’Mello C, Swain MG. Immune-to-

Brain Communication Pathways in 

Inflammation-Associated Sickness and 

Depression. Curr Top Behav Neurosci. 

2017;31:73-94.

	 45.	 Lazarus RS. Coping theory and research: 

past, present, and future. Psychosom 

Med. 1993;55(3):234-47.

	 46.	 McCombie AM, Mulder RT, Gearry RB. 

How IBD patients cope with IBD: A 

systematic review. Journal of Crohn’s 

and Colitis. 2013;7(2):89-106.

	 47.	 van Erp SJH, Brakenhoff LKMP, Voll-

mann M, van der Heijde D, Veenendaal 

RA, Fidder HH, et al. Illness Perceptions 

and Outcomes in Patients with Inflam-

matory Bowel Disease: Is Coping a Me-

diator? Int J Behav Med. 2017;24(2):205-

14.

	 48.	 Xanthopoulos MS. The relationships 

among psychological distress, stress, 

disease symptom activity, and coping 

in adolescents diagnosed with Crohn’s 

disease. Philadephia: Drexel University; 

2006.

	 49.	 van der Zaag-Loonen HJ, Grootenhuis 

MA, Last BF, Derkx HHF. Coping strate-

gies and quality of life of adolescents 

with inflammatory bowel disease. Qual 

Life Res. 2004;13(5):1011-9.

	 50.	 Broadbent E, Petrie KJ, Main J, Wein-

man J. The brief illness perception 

questionnaire. J Psychosom Res. 

2006;60(6):631-7.

	 51.	 Tribbick D, Salzberg M, Connell W, 

Macrae F, Kamm M, Bates G, et al. Dif-

ferences Across Illness Perceptions in 

Inflammatory Bowel Disease and Their 

Relationships to Psychological Distress 

and Quality of Life. Gastroenterol Nurs. 

2017;40(4):291-9.

General introduction 13



	 52.	 Rochelle TL, Fidler H. The importance 

of illness perceptions, quality of life and 

psychological status in patients with 

ulcerative colitis and Crohn’s disease. J 

Health Psychol. 2013;18(7):972-83.

	 53.	 Jordan C, Sin J, Fear NT, Chalder T. A 

systematic review of the psychological 

correlates of adjustment outcomes 

in adults with inflammatory bowel 

disease. Clinical Psychology Review. 

2016;47:28-40.

	 54.	 Diefenbach M, Leventhal H. The 

common-sense model of illness rep-

resentation: Theoretical and practical 

considerations. J Soc Distress Homeless. 

1996;5(1):11-38.

	 55.	 Hagger MS. A Meta-Analytic Review of 

the Common-Sense Model of Illness 

Representations. Psychology & health. 

2003;18(2):141-84.

	 56.	 Knowles SR, Wilson JL, Connell WR, 

Kamm MA. Preliminary examination of 

the relations between disease activity, 

illness perceptions, coping strategies, 

and psychological morbidity in Crohn’s 

disease guided by the common sense 

model of illness. Inflamm Bowel Dis. 

2011;17(12):2551-7.

	 57.	 Reed-Knight B, Lee JL, Greenley RN, 

Lewis JD, Blount RL. Disease Activity 

Does Not Explain It All: How Internal-

izing Symptoms and Caregiver Depres-

sive Symptoms Relate to Health-related 

Quality of Life Among Youth with 

Inflammatory Bowel Disease. Inflamm 

Bowel Dis. 2016.

	 58.	 Engelmann G, Erhard D, Petersen M, 

Parzer P, Schlarb AA, Resch F, et al. 

Health-related quality of life in adoles-

cents with inflammatory bowel disease 

depends on disease activity and psy-

chiatric comorbidity. Child Psychiatry 

Hum Dev. 2015;46(2):300-7.

	 59.	 Gumidyala AP, Greenley RN. Correlates 

of health-related quality of life in 

pediatric inflammatory bowel disease: 

a cumulative risk model approach. J 

Pediatr Psychol. 2014;39(1):55-64.

	 60.	 Weisz JR, Kuppens S, Ng MY, Eckshtain 

D, Ugueto AM, Vaughn-Coaxum R, et al. 

What five decades of research tells us 

about the effects of youth psychological 

therapy: A multilevel meta-analysis and 

implications for science and practice. 

Am Psychol. 2017;72(2):79-117.

	 61.	 Compton SN, March JS, Brent D, Albano 

AM, Weersing VR, Curry J. Cognitive-

Behavioral Psychotherapy for Anxiety 

and Depressive Disorders in Children 

and Adolescents: An Evidence-Based 

Medicine Review. Journal of the Ameri-

can Academy of Child & Adolescent 

Psychiatry. 2004;43(8):930-59.

	 62.	 Thompson RD, Craig A, Crawford EA, 

Fairclough D, Gonzalez-Heydrich J, 

Bousvaros A, et al. Longitudinal results 

of cognitive behavioral treatment for 

youths with inflammatory bowel dis-

ease and depressive symptoms. J Clin 

Psychol Med Settings. 2012;19(3):329-

37.

	 63.	 Bennett S, Shafran R, Coughtrey A, 

Walker S, Heyman I. Psychological 

interventions for mental health disor-

ders in children with chronic physical 

illness: a systematic review. Archives of 

Disease in Childhood. 2015;100(4):308.

	 64.	 Szigethy E, Kenney E, Carpenter J, 

Hardy DM, Fairclough D, Bousvaros A, 

et al. Cognitive-behavioral therapy for 

adolescents with inflammatory bowel 

disease and subsyndromal depression. 

J Am Acad Child Adolesc Psychiatry. 

2007;46(10):1290-8.

	 65.	 Szigethy E, Bujoreanu SI, Youk AO, 

Weisz J, Benhayon D, Fairclough D, et 

al. Randomized efficacy trial of two psy-

chotherapies for depression in youth 

with inflammatory bowel disease. J 

Am Acad Child Adolesc Psychiatry. 

2014;53(7):726-35.

14 Erasmus Medical Center Rotterdam



	 66.	 Reigada LC, Polokowski A, J. Walder D, 

Szigethy E, Benkov K, Bruzzese J-M, et 

al. Treatment for Comorbid Pediatric 

Gastrointestinal and Anxiety Disorders: 

A Pilot Study of a Flexible Health 

Sensitive Cognitive-Behavioral Therapy 

Program. 2015. 314-26 p.

	 67.	 Levy RL, van Tilburg MA, Langer SL, 

Romano JM, Walker LS, Mancl LA, et 

al. Effects of a Cognitive Behavioral 

Therapy Intervention Trial to Improve 

Disease Outcomes in Children with 

Inflammatory Bowel Disease. Inflamm 

Bowel Dis. 2016;22(9):2134-48.

	 68.	 Axelson DA, Birmaher B. Relation be-

tween anxiety and depressive disorders 

in childhood and adolescence. Depres-

sion Anxiety. 2001;14(2):67-78.

	 69.	 Garber J, Weersing VR. Comorbidity 

of Anxiety and Depression in Youth: 

Implications for Treatment and Preven-

tion. Clinical Psychology: Science and 

Practice. 2010;17(4):293-306.

	 70.	 Boutron I, Altman DG, Moher D, 

Schulz KF, Ravaud P, CONSORT NPT 

Group. CONSORT Statement for 

Randomized Trials of Nonpharmaco-

logic Treatments: A 2017 Update and a 

CONSORT Extension for Nonpharmaco-

logic Trial Abstracts. Ann Intern Med. 

2017;167(1):40-7.

	 71.	 Mikocka-Walus A, Knowles SR. 

Editorial: anxiety and depression in 

inflammatory bowel disease. Alimen-

tary Pharmacology & Therapeutics. 

2018;48(6):686-7.

	 72.	 Stapersma L, van den Brink G, Szigethy 

EM, Escher JC, Utens E. Editorial: anxi-

ety and depression in inflammatory 

bowel disease - authors’ reply. Aliment 

Pharmacol Ther. 2018;48(6):687-8.

General introduction 15


