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Abstract

Objective—To examine the relative contributions of disease activity and psychological factors to 

self-reported symptoms and disability in children with Crohn’s Disease.

Study design—Participants (n= 127 children age 8–18 years old) completed questionnaires on 

symptom severity and disability, as well as psychological measures assessing anxiety, depression, 

pain beliefs and coping. Disease activity was measured by the Pediatric Crohn’s Disease Activity 

Index. Structural equation modeling was used to test the effects of disease activity and 

psychological factors on symptoms and disability.
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Results—In the hypothesized model predicting symptoms, psychological factors (β=0.58; p 

<0.001) were significantly associated with disease symptoms but disease activity was not. The 

model for disability yielded significant associations for both psychological factors (β=0.75; 

p<0.001) and disease activity (β =0.61, p<0.05).

Conclusion—Crohn’s disease symptoms in children and adolescents are not only driven by 

disease activity. Coping, anxiety, depression and illness cognitions are important in the patient-

reporting of symptom severity and disability. Physicians need to be aware that symptom self-

reporting can be driven by psychological factors and may not always be simply an indicator of 

disease activity.
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Crohn’s disease is a chronic, relapsing inflammatory bowel disease (IBD). Although 

symptoms wax and wane with inflammation, a disease marker, the occurrence and severity 

of symptoms is driven by more than disease severity alone. For example, a recent meta-

analysis has shown that 41% of patients with Crohn’s disease in clinical remission continued 

to report symptoms consistent with irritable bowel syndrome (IBS)1 such as abdominal pain, 

diarrhea, and bloating. In addition, Crohn’s is a disease that presents multiple challenges to 

the patient, such as embarrassment over symptoms, invasive procedures and impact on social 

functioning. These challenges may be of particular importance during adolescence, the 

primary age at which Crohn’s disease is first diagnosed and a stage at which socializing and 

fitting in with peers becomes an important developmental milestone.

According to the biopsychosocial model2, 3, symptom presentation and associated disability 

are likely influenced by psychological and social factors as well as disease mechanisms such 

as inflammation. There is some evidence for this model in IBD. Coping has been found to 

influence disability in youth with IBD4, 5. Research reports have been inconsistent regarding 

the relationship of psychological factors to disease activity in pediatric IBD, with both 

positive associations as well as no associations reported between anxiety/depression and 

Crohn’s disease activity6–13. This pattern of findings may partly be explained by 

methodological differences in measurement of psychological as well as disease factors. For 

example, studies have used various measures of disease activity such as physician ratings, 

patient rating, histological/radiological exams, or medication use. Similarly, the 

measurement of depression/anxiety has ranged from clinician assessment using structured 

diagnostic criteria to the self-report of symptoms such as negative affect or behavioral 

functioning. It also may be the case that other measures of stress or coping with the disease 

may be more important to disease outcomes14 than depression and anxiety. For example, 

adult patients with IBD have been found to employ less effective coping skills compared 

with controls, and ineffective coping is associated with worse disease and increased rate of 

relapse15. Ondersma et al10 observed that subjective symptom reporting was associated with 

negative affectivity but not with erythrocyte sedimentation rate in adolescents with IBD, 

raising the intriguing possibility that psychological factors actually may play an important 

role in patient symptom reporting and disability.
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Direct visualization of disease activity is hampered in Crohn’s disease because it requires 

repeat endoscopies, and therefore the identification of disease activity is more highly 

dependent on laboratory markers and self-reported symptoms. However, if self-reported 

symptoms and disability are driven by psychological factors and are not always a sign of 

inflammation, unnecessary testing and treatments may occur. For example, in adults 

psychological factors have been found to affect hospitalization rates in IBD16. Recognition 

of the role of psychological factors associated with patient symptom reporting and disability 

in pediatric Crohn’s disease is therefore important and needed. The aim of the current study 

is to examine the contributions of both psychological factors and disease activity to self-

reports of symptoms and disability in pediatric Crohn’s disease. We hypothesized that both 

psychological factors (anxiety, depression and illness cognitions) and disease activity will 

impact symptom self-reports and disability.

Methods

This study is a secondary data analysis of an existing dataset from a randomized controlled 

treatment trial for cognitive behavioral therapy versus an education/support control condition 

for pediatric patients with IBD4, 17, 18 (ClinicalTrials.gov number NCT00679003). Although 

the trial was registered in May 2008, participants were enrolled beginning in April 2008. 

Patients enrolled before registration were 3.9% of the final sample, and no data were 

analyzed in these patients before registration. Before entering the treatment trial, all patients 

completed baseline measurements, which comprise the data for the current study. The 

treatment trial included both ulcerative colitis and Crohn’s disease patients; however, only 

the latter were included in the present study as measures of disease severity were not 

comparable across groups.

Participants were recruited from pediatric gastroenterology clinics at the Seattle Children’s 

Hospital and Mary Bridge Children’s Hospital. All parents/caregivers of consecutive 

patients between 2007 and 2012, meeting inclusion criteria, were contacted by a research 

coordinator about participating in a randomized controlled trial of a psychosocial 

intervention for children with IBD and their parents. Patient inclusion criteria were: (1) age 

8–18, (2) physician diagnosis of IBD for at least three months, (3) medically approved to 

engage in typical daily activities, and (4) living with the same primary caregiver for at least 

the past three months. Patients were excluded if they had a chronic illness other than IBD, 

major surgery in the past year not related to IBD, and/or developmental disabilities requiring 

full-time special education or impairing ability to participate in assessment or treatment 

protocols, or did not speak English. Informed consent for participation was obtained from 

parents and assent was obtained from children for their participation in the study.

Measures

All children completed a battery of questionnaires over the telephone with an interviewer 

who was blinded to the treatment allocation of the larger trial from which this data is 

extracted. All interviewers were trained in use of each questionnaire and conducting 

interviews with children. The measures were all secondary outcome measure of the original 
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treatment trial. Physician measures were obtained from the physician and medical records. 

For the current study we used the following baseline (before intervention) assessments.

Crohn’s Disease outcomes

Crohn’s disease symptoms were measured by self-report via the Inflammatory Bowel 

Disease Symptom Questionnaire (IBDS)19. The IBDS assess 11 common symptoms of IBD 

including pain, diarrhea, eye disease, bleeding, fever, vomiting, pain/swelling of joints, skin 

disease, loss of bowel control, bloating/gas and frequent trips to the bathroom rated on a 6-

point scale ranging from none (0) to severe (5). All individual items are summed to obtain a 

total score, with higher scores indicating higher symptom levels. The IBDS has adequate 

internal consistency and is a good predictor of health status in adult patients with IBD19 but 

has not yet been psychometrically evaluated in children. In our study we found satisfactory 

internal consistency (Cronbach alpha = 0.74). We also found significant associations 

between the IBDS and the Pediatric Crohn’s Disease Activity Index20 (r=0.32, p<0.001), 

providing preliminary evidence of validity.

Disease related disability was assessed with the Functional Disability Inventory (FDI)21, 22. 

The FDI assesses children’s self-reported difficulty in physical and psychosocial functioning 

in the past two weeks due to their physical health. The FDI consists of 15 items concerning 

perceptions of activity limitations such as “In the last week, would you have any physical 

trouble or difficulty …. being at school all day”. Responses range from no trouble (0) to 

impossible (4). Total scores are computed by summing the items. Higher scores indicate 

greater disability. The FDI has demonstrated reliability and validity21.

Disease activity

Disease activity was assessed with the Pediatric Crohn’s Disease Activity Index (PCDAI)20 

completed by the physician for study purposes during the patient recruitment visit. The 

PCDAI is an 11-item scale completed by the physician and widely used in clinical care to 

measure disease activity in children and adolescents, with demonstrated reliability and 

validity. The PCDAI includes physical examination findings, laboratory assessment, data 

concerning weight gain or loss, as well as growth rates. Scores range from 0–100, with 

higher scores indicating greater disease activity.

Psychological factors

Depression and Anxiety—Children’s depressive symptoms were measured with the 

Children’s Depression Inventory (CDI)23, 24. The CDI is a well validated 27-item 

questionnaire rated on a 3-point scale from 0 to 2. Sample item are: “I am sad” or “I have 

trouble sleeping”. The item about suicidal ideation was removed. The mean of the remaining 

26 Items was multiplied by 27 to get a total mean score. Higher scores indicate more 

depressive symptoms.

Anxiety was assessed with the Multidimensional Anxiety Scale (MASC)25. The MASC is a 

well-validated measure of child anxiety with multiple subscales. In this study, we focused on 

the 12-item Anxiety Disorders Index. Sample items include “I feel tense or uptight” and “I 

keep my eyes open for danger.” Responses are scored on a 4-point scale ranging from 
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“Never True” to “Often True.” All items are summed to obtain a total score, with higher 

scores indicative of more anxiety.

Cognitions—Beliefs about the meaning of symptoms, specifically pain which is the most 

common IBD symptom26, were assessed with the Pain Beliefs Questionnaire (PBQ)27, 28. 

The PBQ includes a 20-item subscale that measures pain threat by assessing the perceived 

seriousness, duration, and frequency of pain on a 5-point scale ranging from “Not at all true” 

to “Mostly true”. These included items such as “My stomach aches go on forever” and “My 

stomachaches mean I’m really sick”. All scores were summed and averaged to obtain a 

mean score which indicates more threat with increasing scores.

Catastrophizing—Catastrophizing (a tendency to magnify the seriousness of symptoms in 

combination with a sense of helplessness to be able to change symptoms) was measured 

with the Pain Response Inventory (PRI)29 which asks about coping with stomachaches or 

stomach problems. The PRI contains a 5-item Catastrophizing scale answered on a 5-point 

scale ranging from “Never” to “Always”. Sample items include “When you have stomach 

problems, how often do you: …. Think to yourself it is never going to stop” and “Feel like 

you can’t stand it anymore”. All items are summed and averaged to obtain a mean score. 

Higher scores indicates more catastrophizing. Catastrophizing has been consistently 

associated with emotional distress and disability4, 30.

Data analyses

To determine whether psychological factors and disease activity are related to disease 

outcomes, structural equation modeling was used (IBM® SPSS® AMOS 19.9). Structural 

equation modelling answers a set of inter-related research questions in a single systematic 

comprehensive analysis, avoiding the need to run multiple regressions. In addition, structural 

equation modelling allows for the construction of latent (i.e., unobserved) variables which 

are constructed of several observed variables.

We ran two separate structural equation models: one with Crohn’s disease symptoms (IBDS) 

as the dependent variable and another with functional disability (FDI) as the dependent 

variable. Independent variables were disease activity and psychological factors (PRI, PBQ, 

MASC, CDI). This part of the model can be recognized as a multiple regression model and 

the values in Figures 1 and 2 depict standardized regression coefficients. “Psychological 

factors” was a latent variable in our model constructed of the measured variables 

catastrophizing (as measured by the PRI), beliefs regarding pain threat (PBQ), depression 

(CDI) and anxiety (MASC). In order to generate a scale for the latent variable 

“psychological factors”, the unstandardized regression coefficient between the latent 

variable and one of the observed variables (in this case catastrophizing) was set at 1.

Chi-square was used for an overall test of the fit of the model (p > .05 denotes good fit). 

Goodness of fit was also determined by the Root Mean Square Error of Approximation 

(RMSEA < .06 indicates good fit31) and Comparative Fit Index (CFI >0.95 indicates good 

fit31). The contributions of psychological factors and disease activity variables to the 

outcomes were then evaluated. With five variables in the model, the sample size of 116 was 
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sufficient to test the model, given recommendations that the sample N should be at least 10 

to 20 times the number of variables in the model32.

The study was approved by the Institutional Review Boards of Seattle Children’s Hospital 

and Mary Bridge Children’s Hospital. Written informed consent was obtained from all 

parents and assent from all children.

Results

Sample

The sample consisted of 127 children and adolescents with Crohn’s disease between the 

ages of 8 and 18 (mean age 13.8). The majority of participants were male (57.5 %)) and 

Caucasian (84.3%). Paris classification33, indicating disease phenotype, is provided in Table 

I. Twenty-seven patients were on corticosteroids for their IBD, and seven patients were 

prescribed antidepressants. Compared with those not prescribed corticosteroids, these 

patients did not show increased levels of depression (M=8.4 versus 7.0; p=0.362) or anxiety 

(M=8.1 vs 8.2; P = 0.964). Table II presents means and standard deviations of all the 

variables in our model. No univariate or multivariate outliers were found. Missing data were 

minimal (1 or fewer cases; Table II) and replaced by maximum likelihood estimates34. 

Pearson correlations between independent variables and dependent variables are presented in 

Table III (available at www.jpeds.com).

Crohn’s disease symptoms

Figure 1 shows the model predicting Crohn’s disease symptoms reported by patients on the 

IBDS from psychological factors and disease activity. The model was significant (Chi2 

(df=8)= 9.72; p=0.28), and has adequate fit to the data (RMSEA=0.04 (90% CI 0.00-0.117); 

CFI =0.99). Psychological factors (β=0.58; p<0.001) but not disease activity (β=0.11; 

p=0.16) were significantly associated with symptoms.

A large proportion of our sample had no clinically active disease (52.4%), based on the 

PCDAI cut-off score of 11 or higher20. As this could explain the insignificant effect of 

disease activity on symptom self-reporting, we reran the model including only patients who 

currently had clinically active disease (n=60). Although underpowered given the low n, this 

model was significant: Chi2 (df=8)= 14.13; p=0.08). The association between disease 

activity measures and Crohn’s disease symptoms remained insignificant (p=0.08), while 

psychological factors still significantly predicted outcomes (β=0.7, p <0.001).

Functional disability

Similar models were run with disability (FDI) as the dependent variable (Figure 2). This 

model was significant (Chi2 (df=8)=8.4; p=0.40) and had adequate fit to the data (RMSEA 

=0.02 (90%CI 0.00-0.108); CFI=0.99). Both psychological factors (β=0.75, p <0.001) and 

disease activity (β=0.16, p=0.01) were associated with disability.

We reran our model including only those patients who had clinically active disease (n=60). 

Again, this model was significant (Chi2 (df=25)= 29.36; p=0.25). The association between 
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disability and psychological factors remained significant (β=0.8, p <0.001), but no 

association was found between disability and disease activity (p=.30).

Discussion

The aim of the current study was to examine the relative contribution of psychological 

factors and disease activity to the self-reporting of symptoms and disability in a pediatric 

sample. We found that psychological factors were more strongly associated with both 

Crohn’s disease symptom self-reporting and disability than were validated measures of 

disease activity. Interestingly, disease activity had no relation to symptoms and only a very 

small association with disability. This finding is supported by the fact that treatment for 

depression in adolescents with inflammatory bowel disease, is not linked to changes in 

disease severity35.

One possible explanation for our findings is that many patients with Crohn’s disease report 

elevated levels of psychological distress. This disease has an unpredictable course requiring 

occasional invasive procedures and demanding medical regimens, and there is the constant 

threat of another flare. Moreover, disease onset often occurs during childhood or 

adolescence, which is a developmental period when social acceptance is important, yet the 

sequelae of the disease may be seen as stigmatizing. These factors can lead to elevated 

symptoms of anxiety and depression. In about 8% of our sample, scores were at or above 

cutoffs for clinical depression23. The literature has shown that as many as one quarter of 

pediatric Crohn’s disease patients meet criteria for clinical depression6, 36. Many more 

children have heightened psychological distress scores even when not meeting these cut offs.

However, there may be a reciprocal relationship between psychological distress and Crohn’s 

disease symptoms or disability. It has been documented that children who are anxious or 

depressed are more likely to report gastrointestinal symptoms and disability37, 38. The 

bidirectional communication between the brain and the gut is the likely explanation of why 

psychological distress is associated with gastrointestinal symptoms. The gut sends a constant 

stream of interoceptive information through the spinal dorsal horn, supraspinal sites and 

finally to cortical areas39. In healthy individuals, these signals are not consciously perceived 

and mainly are used by the autonomic nervous system to guide homeostasis. However, in 

some patients these interoceptive signals interact with emotional input and reach 

consciousness creating symptoms39. Descending emotional pathways via the periaqueductal 

gray to the dorsal horn can amplify new afferent signals from the gut creating a spiral of 

more input and more symptoms39. Patients with IBS, who have symptoms not explained by 

disease activity, show more activity in brain areas related to attention (specifically the 

Insular Cortex) and emotion (Anterior Cingulate Cortex, hypothalamus, and the amygdala) 

with gut distension40. In patients with IBD, IBS-like symptoms have been reported during 

clinical remission and thought to be explained by similar brain processes1. Psychological 

factors can further modulate these responses. Negative emotions increase brain 

responsiveness to gut distension41 and removing severe emotional distress reduces brain 

activation in important areas for pain encoding such as the midcingulate cortex42. Thus, 

psychological factors can both be a consequence and cause of symptom presentation43.
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There are some limitations to our study design that may partly explain why disease activity 

had little or no measurable association with symptom reporting. First, our sample was 

largely in a quiescent state of disease and therefore less likely to experience symptoms 

directly related to disease activity. To address this, we reran our models among a subsample 

of patients who were currently have clinically active disease and found the same pattern of 

results. A second limitation is the use of PCDAI as a measure of disease activity. The golden 

standard for measuring inflammation in CD is an endoscopy, but given the invasive nature of 

this procedure cannot be performed for study purposes only. The PCDAI is the most widely 

used measure for Crohn’s disease activity and 91% of experts in pediatric Crohn’s disease 

reported it has good to very good face validity44. No validated, well-accepted alternatives 

are available. Fecal calprotectin and fecal lactoferrin45 are good predictors of inflammation 

(although not disease specific), but were not widely used in clinical care of IBD a few years 

ago when this sample was collected. We could obtain fecal calprotectin levels from the 

medical records in only four patients. The correlational design of our study is another 

limitation, as it does not allow us to determine cause and effect. The data were collected at a 

single time point and longitudinal data is needed to examine if there are time effects. Do 

disease activity and psychological factors at time 1 influence symptoms and disability at 

time 2 or is the order of events reversed? The design also does not allow for examining the 

lagged effect of psychological distress on disease course in IBD which has been previously 

observed in adult patients14. This lagged effect may be as long as several months, possibly 

reflecting changes in cellular function related to distress over time, and that may not have 

been detectable in our study design. Finally, the study was based on a cohort of patients who 

participated in a randomized controlled trial, which may limit the generalizability to a larger 

IBD population. However, it is one of the largest cohorts in the pediatric IBD literature and 

patients were obtained from multiple centers, including academia as well as private practice.

In conclusion, the current study shows that in this sample of children and adolescents, 

psychological factors were strongly associated with self-reported Crohn’s disease symptoms 

and disability. This is an important finding as symptom presentation often plays an important 

role in treatment decisions, which could lead to unnecessary exposure to tests and 

treatments, with potential negative side effects. When confronted with a pediatric Crohn’s 

disease patient who has high levels of psychological distress, independent of their 

inflammatory status, the clinician should consider incorporating behavioral techniques such 

as education, reassurance, and cognitive behavior therapy into the management plan.
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Figure 1. 
Disease activity and psychological factors predicting Crohn’s disease symptoms 

(standardized regression weights are depicted)
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Figure 2. 
Disease activity and psychological factors predicting disability (standardized regression 

weights)
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Table 1

Paris Classification

N (%)

Age at diagnosis

A1a 0–<10 years 31 (24.4)

A1b 10–< 17 years 87 (68.5)

A2 17–40 years 3 (2.4)

Unknown 6 (4.7)

Location

L1 Distal Ileum 32 (25.2)

L2 Colonic 16 (12.6)

L3 Ileocolonic 53 (41.7)

L4 Isolated Upper disease 14 (11.0)

Unknown 12 (9.4)

Behavior

B1 Non stricturing / non-penetrating 95 (74.8)

B2 Stricturing 9 (7.1)

B3 Penetrating 2 (1.6)

B2B3 5 (3.9)

p Perianal Disease modifier 4 (3.1)

B1 + p 1 (0.8)

B3 + p 1 (0.8)

Unknown 10 (7.9)

Growth

G0 No evidence of growth delay 73 (57.5)

G1 Growth delay 45 (35.4)

Unknown 9 (7.1)
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Table 2

Descriptives for the variables in the models

Variable Number of participants Mean (standard deviation) range Cut-off scores

PCDAI total score 126 10.04 (11.3)
0–62.5

Inactive disease N=66 (52.4%)
Mild disease N=54 (42.9%)

Moderate/severe disease N=6 (4.8%)

Functional Disability (FDI) 127 6.23 (7.2)
0–34

Crohn’s Disease symptoms (IBDS) 127 5.01 (5.2)
0–22

Catastrophizing (PRI-CAT) 126 1.0 (0.8)
0–3.2

Depression (CDI) 126 7.31 (7.0)
0–36.00

Possible clinical depression
N= 10 (7.9%)

Pain beliefs (PBQ) 126 1.73(0.84)
0–3.75

Anxiety (MASC) 126 8.15(2.9)
0–17.62

Possible clinical anxiety
N=9 (7.1%)
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Table 3

Pearson correlations between variables in the model; online only

IBD symptoms Disability

Depression 0.36b 0.60a

Anxiety 0.24b 0.42b

Beliefs 0.58b 0.69a

Catastrophizing 0.44a 0.54a

PCDAI items

 Abdo pain 0.28b 0.33b

 Stool 0.27b 0.34b

 Well-being 0.32b 0.39b

 HCT 0.17 0.19a

 ESR 0.12 0.13

 Albumin 0.15 0.05

 Weight 0.09 0.24a

 Height @ diagnosis −0.08 −0.09

 Height @ Follow-up 0.07 0.14

 Abdo tenderness/mass 0.21a 0.30b

 Perirectal disease −0.01 0.09

 Extra-intestinal Symptoms −0.06 0.04

a
p<0.05,

b
p<0.01
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