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Abstract: No gold standard is available to evaluate subjective psychophysical experiences in pediatric
inflammatory bowel disease (IBD). We aimed to assess pain, anxiety, and limitations in social activities
at diagnosis and the worst flare of the disease in relation to clinical expression, treatment and IBD
severity. A total of 376 children completed the survey (Crohn’s disease (CD) n = 196; ulcerative
colitis (UC) n = 180). The questionnaire included 12 questions regarding pain, anxiety, and social
activity, all assessed at recruitment and retrospectively at diagnosis and worst flare using a numeric
rating scale. Patients that had ever been treated with systemic glucocorticosteroids scored higher in
pain (p < 0.001), anxiety (p = 0.015), and social activity domains (p < 0.016) at worst flare, and the
answers correlated with the number of steroid courses (p < 0.0392). The perception of social activity
limitations also correlated independently with the number of immunosuppressants (p < 0.0433) and
biological agents (p < 0.0494). There was no difference in retrospective perception of pain, anxiety
and social activity limitations between CD and UC patients at diagnosis and the worst flare. The
level of limitations in social activity correlated with hospitalisations due to relapse, days spent in
the hospital, number of relapses, and severe relapses with the strongest association of rho = 0.39
(p = 0.0004). Subjective and retrospective perception of pain, anxiety, and limitations in social activity
differs depending on therapy, correlates with treatment modalities, and severity measures such
as hospitalisations.

Keywords: Crohn’s disease; ulcerative colitis; pain; anxiety; social activity

Int. |. Environ. Res. Public Health 2021, 18, 784. https:/ /doi.org/10.3390/ijerph18020784

https:/ /www.mdpi.com/journal/ijerph


https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-3017-0524
https://orcid.org/0000-0002-6764-8261
https://orcid.org/0000-0001-8299-9337
https://orcid.org/0000-0001-5813-5707
https://doi.org/10.3390/ijerph18020784
https://doi.org/10.3390/ijerph18020784
https://doi.org/10.3390/ijerph18020784
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph18020784
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/1660-4601/18/2/784?type=check_update&version=2

Int. J. Environ. Res. Public Health 2021, 18, 784 20of 11

1. Introduction

Inflammatory bowel diseases (IBD) are chronic inflammatory conditions of the di-
gestive tract inevitably associated with poor quality of life. Both of the major entities,
Crohn’s disease (CD) and ulcerative colitis (UC) are characterised by unpredictable pat-
terns of remissions and flares [1]. Symptoms frequently include abdominal pain, bloody
diarrhoea, and fatigue, all of which hinder life activities, work, school, parenting, and social
relationships [2-5].

Psychosocial symptoms, such as anxiety, often accompany the disease itself, and
frequently, medications can also produce such symptoms [6,7]. Anxiety arises when we
anticipate potential damage and could be defined as a feeling of unease, worry, and/or fear,
that patients are unable to control [8]. IBD patients have higher rates of anxiety than the
general population and compared to patients with other chronic diseases [9-11]. In adults
with IBD, the rate of anxiety has been estimated between 29-35% during remission and as
high as 80% during relapse [12]. Children with IBD also have higher anxiety compared
with children with other chronic conditions [4]. Anxiety symptoms are correlated with
disease activity, and medications such as glucocorticosteroids contribute an additional
burden [5]. Therefore, an alert for warning symptoms may help indicate patients in need
of adjunct therapy or psychosocial support.

Although the clinical burden of IBD is frequently measured with disease activity scales,
such as the Pediatric Crohn’s Disease Activity Index (PCDAI) and Pediatric Ulcerative
Colitis Activity Index (PUCALI) [13], these scales do not measure the patients’ subjective
perception and experience of the illness. Several scales have been developed in adults, such
as the health-related quality of life scale (HRQOL) [14,15], the short inflammatory bowel
disease questionnaire (IBDQ) [16], orthe short health scale (SHS) [17]. However, no gold
standard is available to date, and some are time-consuming to complete and evaluate [18].
In children, three scales are available to date (IMPACT, IMPACT-II, IMPACT-III), but none
of them have been translated and validated in Polish [19]. Therefore, we combined essential
factors to briefly and rapidly characterise the well-being in our cohort of children aged 3-18.
The present study describes the patient-reported experiences for the global assessment of
disease severity.

2. Materials and Methods

A total of four-hundred and six patients visited seven different centres (the Polish
Pediatric Crohn’s and Colitis Cohort, POCOCO). Patients were recruited between April
2016 and March 2019, at the following academic departments:

e  Department of Pediatric Gastroenterology and Metabolic Diseases, Poznani University
of Medical Sciences;

e  The Department of Gastroenterology, Hepatology, Feeding Disorders and Paediatrics;
The Children’s Memorial Health Institute, Warsaw;
Department of Pediatric Gastroenterology and Nutrition, Medical University of Warsaw;
Department and Clinic of Pediatrics, Gastroenterology and Nutrition, Wroclaw Medi-
cal University;

e  Department of Pediatrics, Faculty of Medical Sciences in Zabrze, Medical University
of Silesia, Katowice;

e  Department of Pediatrics, Faculty of Medical Sciences, Medical University of Silesia
in Katowice;

e  Department of Pediatric Endoscopy and Gastrointestinal Function Testing, Collegium
Medicum in Bydgoszcz, Nicolaus Copernicus University in Toruni, Bydgoszcz.

A total of three-hundred and seventy-six patients from the POCOCO cohort agreed to
fill in the questionnaire (92.6% response rate), and missing data were found in 25 out of
4512 items in total (0.55%). Exclusion and inclusion criteria were previously mentioned
in [20]. Disease activity, nutritional status, and biochemical measurements at the time
of questionnaire completion were assessed by consulting physicians blinded to the ques-
tionnaire results. Clinical relapse was defined as an intensification in symptoms and
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inflammatory markers that lead to an increase in hospitalization and disease management.
The study obtained the approval of the Bioethical Committee at Poznan University of
Medical Sciences (960/15 with the associated amendments).

The impact of IBD on lifestyle was assessed with the use of a customised questionnaire,
including the measurement of three domains: pain, anxiety, and social activity (Figure S1).
All patients were assessed at recruitment, diagnosis and worst flare. The social activity
domain involved a question asking to what extent the disease limited participation in
school/preschool activities and another one asked to what extent the disease limited their
relationships with peers. The measurements were portrayed with a numerical rating scale
(ranging from 0, “no effect”, to 10, “unimaginable effect”). The questionnaire was con-
structed by a clinical psychologist with over 30 years’ experience in the therapy of pediatric
IBD. Cronbach’s « reliability coefficient for the whole scale across measurement times was
o = 0.87, measured at different time points we obtained the following internal consistency
measures: at the moment of diagnosis, « = 0.75; worst flare, o« = 0.78; recruitment, « = 0.81.

The data were analysed using robust and non-parametric statistical methods. We
reported median values and interquartile ranges [IQR] because they were less sensitive to
outliers. Group differences were analysed using non-parametric Mann-Whitney U-tests
and correlations were calculated as Spearman’s rank-coefficients, rho.

3. Results

A total of three-hundred and seventy-six patients completed the survey: 155 (41.2%)
were female, and 196 (52.1%) had Crohn’s disease (Table 1). Disease localisation and
behaviour are presented in the Table Sla,b.

Table 1. Demographic and clinical expression of Crohn’s disease and ulcerative colitis.

Variables

Crohn’s Disease

Ulcerative Colitis

Median (IQR) or n (%) n =196 n =180 p-Value
Age [years]
at inclusion 15.0 (13.2-17.0) 15.2 (11.7-16.8) 0.0774
at diagnosis 12.4 (9.8-14.6) 12.1 (8.1-14.9) 0.4520
at worst flare 13.6 (11.5-15.9) 13.8 (10.2-15.9) 0.3694
Duration of the disease (years) 2.2(0.7-4.2) 1.7 (0.4-3.7) 0.2430
Sex 75 (38.3) females 80 (44.4) females 0.2491
Nutritional status
Weight at diagnosis (kg) 38.8 (27.0-51.0) 40.0 (28.8-54.0) 0.5455
Weight at diagnosis (z score) —0.81 ([—1.38]-0.00) —0.52 ([—1.14]-0.22) 0.0106
Height at diagnosis (cm) 150.5 (136.0-166.0) 151.5 (131.0-168.5) 0.7550
Height at diagnosis (z score) —0.30 ([—1.20]-0.51) 0.11 ([—0.67]-0.86) 0.0042
Body mass index at diagnosis (kg/mz) 16.6 (14.6-18.4) 17.3 (15.5-19.1) 0.0407
Body mass index at diagnosis (z score) —0.79 ([—1.45]-[—0.03]) —0.49 ([—1.02]-0.14) 0.0169
Albumin level at diagnosis (g/dL) 3.9 (3.54.3) 4.1 (3.7-4.41) 0.0028
Parameter of inflammation
CRP at diagnosis (mg/L) 12.9 (2.0-30.3) 2.1 (0.5-9.5) <0.0001
CRP at worst flare (mg/L) 13.0 (3.0-35.0) 2.7 (0.6-13.4) <0.0001
Disease activity scales
PCDAI/PUCAI at diagnosis 30 (23-48) 38 (30-53) *
PCDAI/PUCALI at worst flare 40 (30-53) 56 (38-75) *
Treatment
Systemic glucocorticosteroids ** 107 (54.6) 129 (71.7) 0.0007
Immunosuppressive treatment *** 153 (78.1) 103 (57.5) <0.0001
Biological therapy **** 98 (50.0) 46 (25.6) <0.0001
Operative treatment ***** 24 (12.2) 3(1.7) <0.0001
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Table 1. Cont.
Variables Crohn’s Disease Ulcerative Colitis Value
Median (IQR) or n (%) n =196 n =180 ¢
Subjective psychophysical experiences at
recruitment

Pain 1(0-2) 1(0-3) 0.1528

Anxiety 2 (0-3) 2 (1-5) 0.0210

Limitations at school/preschool activities 1(0-4) 2 (0-6) 0.0235

Limitations in peer relationships 0(0-3) 1(0-5) 0.0731

* incomparable due to dissimilarity of scales. ** Systemic glucocorticosteroid therapy included: methylprednisolone, prednisone, hydro-
cortisone. *** Immunosuppressive and anti-inflammatory agents included: azathioprine, methotrexate, mercaptopurine, cyclosporine,
mycophenolate mofetil, tacrolimus. **** Biological agents included: infliximab, adalimumab, golimumab, vedolizumab. ***** Only surgery
related to IBD-specific problems (e.g., colectomy, resection, fistula, perforation, abscess) was included. IQR, interquartile range; CRP,
C-reactive protein (reference range 0-5 mg/L); PCDAI Pediatric Crohn’s Disease Activity Index; PUCAI, Pediatric Ulcerative Colitis

Activity Index.

The distribution of answers in the questionnaire are presented in Figure S2.

We did not observe differences in the distribution of answers regarding pain, anxiety,
and social activity limitations depending on the disease category (UC/CD), at diagnosis
(Table 2), or the worst flare (Table 3). At worst flare, all patients who received treatment
(systemic glucocorticosteroids, immunosuppressive or biological treatment) scored higher
at pain, anxiety and social activity limitations than patient without treatment (Table 3). We
found that females scored higher in pain at diagnosis (females 7 (4-8) vs. males 6 (3-8),
p = 0.0071) pain at worst flare (females 9 (7-10) vs. males 8 (5-9), p = 0.0094) and anxiety at
worst flare (females 7 (5-8) vs. males 6 (4-8), p = 0.0263). The level of pain, anxiety and
limitations in social activity at diagnosis and worst flare does not seem to be connected
with the event of surgery (Tables 2 and 3).

Table 2. Median and interquartile ranges of answers regarding pain, anxiety, and social activity at diagnosis depending on

the treatment applied.

Limitations in

Limitations in

Pain p-Value Anxiety p-Value I.’eer ' p-Value School Activities p-Value
Relationships
IBD
ucC 6 (4-8) 5(3-8) 3(0-7) 5(3-8)
cD 6 (4-8) 0.637 5(2-7) 0.162 3 (0-6) 0.472 5 (2-8) 0.348
Systemic glucocor-
ticosteroids
Yes 7 (4-8) 5(3-8) 4 (1-7) 5(3-8)
No 6 (3-7) 0.002 5 (2-7) 0.105 2 (0-5) 0.004 4 (1-8) 0.057
Immunosuppressive
treatment
Yes 7 (4-8) 5(3-8) 4(1-7) 5(3-8)
No 507 <0001 o 0.009 2 (0-5) <0.001 4(1-8) 0.103
Biological therapy
Yes 7 (4-8) 5(2-8) 4(1-7) 5(2-9)
No 6 (3-8) 0.015 5 (3-7) 0.533 3 (0-5) 0.007 4 (2-8) 0.055
Surgery *
Yes 6 (4-7) 5 (3-6) 4(1-6) 6 (3-10)
No 6 (4-8) 0.291 5 (3-8) 0.373 3 (0-6) 0.536 5 (2-8) 0.147

* Only surgery related to IBD-specific problems (e.g., colectomy, resection, fistula, perforation, abscess) was included. Bold indicates
statistically significant results (p < 0.05).
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Table 3. Median and interquartile ranges of answers regarding pain, anxiety, and social activity at worst flare depending on

the treatment applied.

Limitations in e ey .
Limitations in

Pain p-Value Anxiety p-Value I.’eer . p-Value School Activities p-Value
Relationships
IBD
ucC 8 (6-9) 7 (49) 5(2-8) 8 (4-10)
cD 8 (5-9) 0.661 6 (4-8) 0.095 5 (1-8) 0.556 6 (3-9) 0.091
Systemic glucocor-
ticosteroids
Yes 8 (6-10) 7 (5-9) 6 (2-9) 8 (4-10)
No §(5.9) <0001 oo 0015 4(18) 0.016 6 (2-9) 0.005
Immunosuppressive
treatment
Yes 8 (6-10) 7 (5-9) 6 (2-8) 8 (4-10)
No g(a9) <0001 oo 0031 3(0-8) 0.003 6 (1-9) 0.003
Biological therapy
Yes 9 (7-10) 4 % 7 (5-9) 7 (2-9) 9 (5-10)
No 8.9  10-5 6(is) 0005 4(18) <0.001 6 (29) 0.019
Surgery *
Yes 8 (7-10) 7 (5-8) 7 (4-9) 9 (4-10)
No 8 (6-9) 0.610 7 (4-8) 0.532 5 (1-8) 0.083 7 (3-10) 0.185

* Only surgery related to IBD-

specific problems (e.g., colectomy, resection, fistula, perforation, abscess) was included. Bold indicates

statistically significant results (p < 0.05).

The higher the number of glucocorticosteroid courses, the higher the pain, both
at diagnosis and at the worst flare, and anxiety at diagnosis (Table 4). The higher the
number of immunosuppressants, the higher pain and anxiety ratings both at diagnosis
and at the worst flare (Table 4). These treatments are also associated with limitations
in peer relationships and relationships at school (Table 4). Patients that were older at
first biological treatment experienced fewer limitations in peer relationships and school
activities at the worst flare. A total of twenty patients (5.3%) took their first dose of both
biological and immunosuppressive treatment simultaneously (within one month). There
were no significant differences in pain, anxiety, and social limitations between them and
other patients (neither at diagnosis nor the worst flare).

Table 4. Significant correlations of psychological experiences of patients with inflammatory bowel disease with parameters

related to treatment.

Subjective Psychophysical Experiences Treatment Parameter p-Value rho
Pain at diagnosis ! Number of glucocorticosteroid courses 0.0005 0.18
Number of immunosuppressants 0.0011 0.17
Age at first immunosuppression 0.0146 -0.15
Number of biological agents 0.0100 0.13
Pain at the worst flare 2 Number of glucocorticosteroid courses 0.0131 0.22
Number of immunosuppressants 0.0005 0.18
Number of biological agents 0.0229 0.21
Anxiety at diagnosis 3 Number of glucocorticosteroid courses 0.0392 0.11
Number of immunosuppressants 0.0142 0.13
Age at first immunosuppression 0.0268 —0.14
Anxiety at the worst flare Number of immunosuppressants 0.0220 0.23
Age at first immunosuppression 0.0085 —-0.17

Number of biological agents 0.0070 0.14
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Table 4. Cont.

Subjective Psychophysical Experiences Treatment Parameter p-Value rho
Limitations in peer relationships at diagnosis ° Number of glucocorticosteroid courses 0.0002 0.20
Number of immunosuppressants 0.0002 0.19

Time to first immunosuppression 0.0455 -0.13

Age at first immunosuppression 0.0238 —0.14
Number of biological agents 0.0087 0.14
Limitations lr;v%izi ;1211?;160 nships at the Number of glucocorticosteroid courses 0.0220 0.23
Number of biological agents 0.0005 0.18

Age at first biological treatment 0.0271 —0.19
Limitations in school activities at diagnosis ” Number of glucocorticosteroid courses 0.0100 0.13
Number of immunosuppressants 0.0360 0.11
Number of biological agents 0.0494 0.10
Limitations irv\src:s};(;lo;rzcéavmes at the Number of glucocorticosteroid courses 0.0026 0.26
Number of immunosuppressants 0.0433 0.21

Age at first immunosuppression 0.0247 —0.14
Number of biological agents 0.0143 0.23

Age at first biological treatment 0.0281 —0.19

Multiple linear regression model with the backward predictor entry using covariates from treatment parameter: ! shows significant
association only with age at first immunosuppression F (1244) = 4.15; p = 0.0428. 2 shows significant association with number of
glucocorticosteroid courses (p = 0.0049), number of biological agents (p = 0.0078); F (1367) = 11.58; p=0.0090. 3 shows no significant
association with any of the covatiates F (1243) = 3.86; p = 0.0506. * shows no significant association with any of the covariates F (1247)
= 3.80; p = 0.0525. ° shows significant association with number of glucocorticosteroid courses F (1245) = 11.94; p = 0.0006. °® shows
significant association with age at first biological treatment F (1137) = 6.93 p = 0.0095. 7 shows significant association with number of
glucocorticosteroid courses F (1364) = 6.34; p = 0.0122. 8 shows significant association with age at first immunosuppression F (1126) = 9.33;
p =0.0028.

Patients with other concomitant diseases (e.g., celiac disease, bronchial asthma, obe-
sity, gastroesophageal reflux disease, epilepsy, hypothyroidism) reported higher levels of
anxiety at the worst flare (7 (5-9) vs. 7 (4-8); p = 0.0365) than patients without concomitant
diseases. However, there were no differences for any of the studied experiences depending
on extraintestinal IBD manifestations.

The limitations in social activity correlated significantly with hospitalisations due to
relapse, days spent in the hospital, the number of relapses and severity of relapses (Table 5).

Table 5. The correlation of psychological experiences of patients with inflammatory bowel disease patients and disease severity.

Subjective Psychophysical Experiences Severity Parameter Per 1 Year of The Disease p-Value rho
Pain at diagnosis Hospitalisations for relapse 0.3182 0.07
Days of hospitalisation for relapse 0.4678 0.05

Relapses from diagnosis 0.0671 0.13

Severe relapses from diagnosis 0.1278 0.11

Pain at the worst flare Hospitalisations for relapse 0.0510 0.13
Days of hospitalisation for relapse 0.0243 0.15

Relapses from diagnosis 0.0013 0.22

Severe relapses from diagnosis 0.0123 0.17

Anxiety at diagnosis Hospitalisations for relapse 0.9622 0.00
Days of hospitalisation for relapse 0.8922 -0.01

Relapses from diagnosis 0.8685 -0.01

Severe relapses from diagnosis 0.4897 0.05

Anxiety at the worst flare Hospitalisations for relapse 0.3447 0.06
Days of hospitalisation for relapse 0.0412 0.14

Relapses from diagnosis 0.1706 0.09

Severe relapses from diagnosis 0.0097 0.18
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Table 5. Cont.

Subjective Psychophysical Experiences Severity Parameter Per 1 Year of The Disease p-Value rho
Limitations in peer relationships at diagnosis Hospitalisations for relapse 0.0327 0.27
Days of hospitalisation for relapse 0.0047 0.32
Relapses from diagnosis 0.0001 0.26
Severe relapses from diagnosis 0.0016 0.22
Limitations in peer relationships at the Hospitalisations for relapse 0.0254 0.28
worst flare Days of hospitalisation for relapse 0.0019 0.35
Relapses from diagnosis 0.0129 0.29
Severe relapses from diagnosis 0.0048 0.19
Limitations in school activities at diagnosis Hospitalisations for relapse 0.0172 0.28
Days of hospitalisation for relapse 0.0165 0.30
Relapses from diagnosis 0.0002 0.25
Severe relapses from diagnosis 0.0657 0.13
Lo . L Hospitalisations for relapse 0.0049 0.33
Limitations in school activities at the Da f hospitalisation f 1 0.0004 0.39
ys of hospitalisation for relapse
worst flare Relapses from diagnosis 0.0012 0.37
Severe relapses from diagnosis 0.0078 0.30

Bold indicates statistically significant results (p < 0.05).

Some of the subjective psychological experiences correlate with Pediatric Ulcerative
Colitis (PUCAI) and Pediatric Crohn’s Disease (PCDAI) activity indexes at diagnosis and
at the worst flare, but only weakly (Table 6).

Table 6. The correlation of psychological experiences of patients with inflammatory bowel disease patients and disease

activity scales.

Subjective Psychophysical Experiences Disease Activity Scale p-Value rho
Pain at diagnosis PCDAI at worst flare 0.0003 0.28

Pain at worst flare PCDAI at worst flare 0.0159 0.19

Limitations in peer relationships at diagnosis PCDAI at diagnosis 0.0213 0.17
PCDAI at worst flare 0.0109 0.20

Limitations in school activities at diagnosis PCDAI at worst flare 0.0373 0.17
Limitations in school activities at worst flare PCDAI at worst flare 0.0052 0.22
Pain at diagnosis PUCAI at worst flare 0.0160 0.20

Pain at the worst flare PUCAI at diagnosis 0.0122 0.20

PUCAI at worst flare 0.0278 0.33

Anxiety at the worst flare PUCAI at diagnosis 0.0210 0.18

PUCAI at worst flare 0.0433 0.32

Limitations in peer relationships at diagnosis PUCAI at diagnosis 0.0048 0.22
PUCAI at worst flare 0.0425 0.17

Limitations in peer relationships at the worst flare PUCAI at diagnosis 0.0137 0.19
PUCAI at worst flare 0.0263 0.18

Limitations in school activities at diagnosis PUCAI at diagnosis 0.0373 0.17
Limitations in school activities at the worst flare PUCAI at diagnosis 0.0007 0.27
PUCAI at worst flare 0.0001 0.31

PCDALI Pediatric Crohn’s Disease Activity Index; PUCAI, Pediatric Ulcerative Colitis Activity Index.

All the experiences studied (pain, anxiety, limitations at school, and in peer relation-
ships) at diagnosis correlated strongly with their counterparts at the worst flare (Figure 1).
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Pain at diagnosis .0.283 0488 0402 0222 0389 0357 0.319 0316 0.141 0.137
Pain in the worst flare f. 0328 0313 0453 02 0334 0373 0409 0466 0185 0.198
Pain at recruitment — 0.283 0.328 0.117 0.217 ‘@ 0.182 0.19 024 0.175 0493 0.464
Anxiety at diagnosis — 0488 0.313 0.117 -0.402 0.373 0.307 0.215 0.207 0.127 0.119
Anxiety at worst flare — 0.402 0.453 0.217- 0424 0388 034 0354 0.363 0.206 0.219

Anxiety at recruitment ~ 0222 0.2 Fﬁﬁi‘ 0.402 0.424 0217 0.206 0.204 0.183 0474 0.437

Limitations in peer relationships at diagnosis — 0.389 0334 0.182 0373 0.388 0.217 0473 0365 0.262
Limitations in school/pre-school acticities at diagnosis — 0.357 0373 0.19 0307 034 0206

Limitations in peer realtionships at worst flare — 0.319 0409 024 0215 0.354 0.204
Limitations in school/pre-school activity at worst flare — 0.316 0466 0.175 0207 0.363 0.183 0.473 0.409 0475

Limitations in peer relationships at recruitment — 0.141 0.185 0493 0.127 0.206 0474 0365 0.305 0.

Limitations at school/pre-school activities at recruitment — 0.137 0.198 0464 0.119 0.219 0437 0262 0.374 0.377 0475 .
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Figure 1. The relationships between measurements at recruitment, diagnosis and worst flare (Figure shows Spearman’s rho;
darker colors indicate stronger relationships; p < 0.0103).

4. Discussion

To the best of our knowledge, the present study is the largest psychological description
of Polish pediatric IBD in correlation with a comprehensive clinical picture. We identified
no differences in retrospective perception of pain, anxiety, and limitations in social activity
between CD and UC patients either at diagnosis or at the worst flare. Females reported
more pain at diagnosis and the worst flare than males and also felt more anxious at the worst
flare than males. Patients that had been ever treated with systemic glucocorticosteroids
scored higher in pain, anxiety, and limitations in social activity domains at the worst flare.
This was true also independently for immunosuppressive and biological treatments, but
not for patients who underwent surgery. The level of limitation in social activities, such
as school and peer relationships, correlated significantly but weakly with the number of
hospitalisations due to relapse, days spent in hospital, the number of relapses and severity
of relapses.

Numerous studies have shown that patients with IBD experience more anxiety than
the healthy population [21-24]. Similarly, in Poland, most patients with IBD suffer a
high level of anxiety [25]; however, this was found in small groups and adult cohorts.
Andrzejewska et al. reported that the anxiety in the Polish population typically concerned
cancer, having surgery or ostomy, and having access to a high-quality health service [26].
Several studies have shown that CD patients reported more anxiety than did patients
with UC [27-29]; however, this finding is not consistent across studies [30]. In adults
with IBD from Poland, no difference in anxiety has been reported, which is similar to our
results [25,26]. There was no relationship between the type of disease and quality of life,
either [26].

As previously shown, the amount of perceived physical symptoms is affected by
neuroticism [31,32]. Morys et al. reported that 35% of adults with IBD in Poland presented
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high neuroticism [25]. Furthermore, they noticed a greater tendency for neuroticism in the
UC group; however, the difference was not statistically significant [25].

Differences between men and women with IBD has been reported several times [33,34].
In our study, girls perceived more pain at diagnosis and worst flare than boys. They also
felt more anxious at the worst flare than males. Hauser et al. showed that women with IBD
experienced more anxiety and bowel symptoms than men [33]. The authors suggested that
it is likely due to increased symptom perception in women [33].

Qualitative studies from several continents suggested that living with IBD negatively
affects relationships and quality of life [35-37]. In a Polish adult group, the disease con-
siderably hindered several activities, of which going to school or work (41.30%) scored
the highest degree of impediment, followed by sleep (40.21%), physical activity (35.86%)
and entertainment (34.78%) [26]. Data from a Canadian survey [37] has shown that the
impact of the intestinal disease on relationships is severe; however, a Greek study ranks
the impact as mild to moderate for most of the population [38]. In our study, the subjective
sense of limitations in peer relationships at diagnosis and worst flare correlated positively
with relapses, severe relapses, number of hospitalisations, and days spent in the hospital
due to relapse. However, the strength of the associations in our study remained weak.
Argyriou et al. showed that CD patients faced more limitations than UC, especially in
relationships and work/school tasks [38]; however, we did not find differences between
these two diseases.

We found that subjective pain, anxiety, and limitations in social activities correlated
with treatment modalities. Loftus et al. found that steroids were a risk factor for devel-
oping anxiety disorders in young CD patients [24]. In our study, regardless of having
steroid treatment later in life, patients scored similarly in the anxiety domain at diagnosis.
Nevertheless, corticosteroids have been found to be one of the risk factors for psychological
morbidity [39]. The same might be true for biological treatments and for immunosuppres-
sive treatments. Given that children at a younger age seem to be more strongly affected,
this might call for conservative approaches. Given the fact that lifestyle modifications have
shown beneficial effects in adults with IBD [40-42], it might be worthwhile to consider
conservative treatments, mind-body approaches and nutritional interventions for children
in support of other treatment modalities, as well as psychosocial counselling.

The possible limitation of the present study is that subjective experiences of psychoso-
cial issues were assessed retrospectively. Another limitation that might introduce bias is
that tertiary centres, as the recruiting centres, tend to care for patients with severe disease.
In Poland, however, clinical care of pediatric IBD patients is centralized. In addition, the
studied cohort present rather moderate disease activity both at diagnosis and worst flare.

5. Conclusions

This study shows that subjective experiences such as pain, anxiety, and limitations in
social life correlate with clinical features of pediatric IBD. The size of these retrospective
associations is small, but not negligible, and the statistical association is clear. Thus, it
is vital to consider mental health when making decisions about planning treatment in
patients who suffer from IBD.
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