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ABSTRACT

OBJECTIVES: The interrelation between the course of Inflammatory Bowel Disease 
(IBD) in children and parent’s distress, and the subsequent impact this may have 
on Health-Related Quality Of Life (HRQOL) of the child is unclear. Therefore, we 
investigated (I) patient’s HRQOL and parental distress, and (II) the association 
between the course of IBD, parental distress, and HRQOL of pediatric IBD patients.

METHODS: Pediatric IBD patients (8−18 years) and parents were invited. Patients 
completed the Pediatric Quality of Life Inventory, and parents the Distress 
Thermometer for Parents, simultaneously. Disease course was expressed as current 
clinical disease activity or months since last IBD flare. Patient’s HRQOL and parental 
distress were compared to healthy controls.

RESULTS: In total, 87 patients (71% response rate, 59% male, median age 
15.2 years) and parents were included. Patients had an impaired total HRQOL 
(β=0.125, p=0.010), driven by lower physical (β=0.196, p=0.001) and school 
(β=0.232, p<0.001) functioning. Parents of children with IBD exhibited comparable 
levels of distress to parents of healthy children on the total problem and most 
subdomain problem scores (practical, social, emotional, physical and cognitive), 
yet experienced more frequent parenting problems (p=0.025). 

More severe disease course (months since last IBD flare) was indirectly associated, 
through parental distress, with decreased HRQOL of patients.

CONCLUSIONS: Worse disease course is directly associated with increased distress 
of parents and indirectly with lower HRQOL of children and adolescents with IBD. 
Distress of parents may be considered in management of pediatric IBD to improve 
HRQOL of children.
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INTRODUCTION

In children and adolescents with inflammatory bowel disease (IBD), controlling intestinal 
inflammation is an important aspect of treatment. Another important aspect is to pay 
attention to health-related quality of life (HRQOL), since children and adolescents with 
IBD exhibit decreased HRQOL compared to healthy peers1. Causes of decreased HRQOL 
in children and adolescents with IBD have been primarily sought at the patient level, such 
as therapy adherence2, coping style3 and clinical disease activity4. However, children are 
embedded within multiple social contexts including their family, which may mediate the 
impact of disease on the child5. Therefore, other factors influencing HRQOL must also be 
considered.

Similar to adult patients, children and adolescents with IBD frequently need to visit their 
doctor, take (daily) medication, and undergo invasive medical procedures. The impact of 
the disease, therefore, could potentially endanger normal development of these young 
patients. Indeed, adolescents and young adults with IBD show impaired autonomy6, which 
increases dependence on parents. Whether parents are able to provide the necessary 
support for their chronically ill child is likely limited by personal stressors7, and stressors 
related to the course of IBD8. 

There is some evidence that parents of children with IBD experience higher levels 
of distress8,9. The effect of parental distress on HRQOL in children with IBD has been 
evaluated in one study, which demonstrated an association between higher distress of 
parents and lower HRQOL in children9. Factors that directly affect the level of parental 
distress and, thereby indirectly affect HRQOL of children with IBD, are scantily investigated. 
Identification of these factors is key to potentially intervene in the level of parental distress 
and subsequently in the HRQOL of pediatric IBD patients. Therefore, we aimed to 
investigate (I) HRQOL of pediatric IBD patients and distress of their parents, and (II) the 
effect of disease course on parental distress directly, and indirectly on their child’s HRQOL.

METHODS

Patients 

In this cross-sectional study, we aimed to include all children (8–18 years) with an established 
diagnosis of Crohn’s disease or ulcerative colitis according to the revised Porto criteria10 
and their parents, treated at the outpatient pediatric gastroenterology clinic of the 
Academic Medical Center, in the Netherlands (May 2014 – November 2015). Data were 
collected as part of the online KLIK monitoring program (KLIK: Quality of Life in Clinical 
Practice)11. Prior to outpatient consultation, children and parents were contacted by mail 
and to complete online questionnaires. All questionnaires were completed simultaneously. 
Eligible children attending the outpatient clinic during the study period with incomplete 
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questionnaires were defined as non-participants. The study was approved by the medical 
ethics committee and informed consent by parents and patients was given.

 
Data collection

Sociodemographic and patient characteristics 

Sociodemographic characteristics on participating parents, at time of questionnaire 
completion, were collected using online questionnaires, and included: age, sex, country 
of birth, employment status, education level, marital status and single parenthood. Patient 
characteristics were obtained from medical records, including: age, sex, disease duration, 
IBD phenotype according to the Paris classification12, current medication, previous IBD-
related surgery and months since last flare of IBD.

 
Disease course

Disease course was expressed as ‘current clinical disease activity’ and ‘months since last 
flare’. Current clinical disease activity indices were self-completed by patients, in tandem 
with assessment of parental distress and HRQOL. The Pediatric Ulcerative Colitis Activity 
Index (PUCAI) was applied to ulcerative colitis patients13, and the short Pediatric Crohn’s 
Disease Activity Index (shPCDAI) to Crohn’s disease patients14. Clinical disease activity was 
classified in remission (PUCAI <10/ shPCDAI <15), mild (PUCAI 10–34/ shPCDAI 15–29) 
and moderate-severe (PUCAI ≥35/ shPCDAI ≥30)13,14. 

Months since last flare was calculated from the time of questionnaire completion. A flare 
of IBD was defined as a shPCDAI or PUCAI ≥10, with the need for hospitalization and/
or treatment intensification, defined as either (I) the start of medical treatment, (II) the 
addition of a new type of medical therapy, and/or (III) dose escalation of maintenance 
treatment. 

 
HRQOL 

The Pediatric Quality of Life Inventory 4.0 (PedsQL) measures HRQOL in both healthy and 
chronically ill children over the past week15. A total score, four subscale scores (physical-, 
emotional-, social, school functioning) and a separate combined psychosocial health 
score were computed. Higher PedsQL scores indicate a better HRQOL. PedsQL scores 
of children with IBD were compared to a cohort of healthy children (8–18 years) from the 
Dutch general population16.

 
Parental distress 

The distress thermometer for parents (DT-P) is a well-validated, brief screening instrument 
to identify distress and everyday problems over the past week17,18. The DT-P consists of 
(I) a ‘thermometer’ ranging from 0 (no distress) to 10 (extreme distress) on which parents 
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rate overall distress (thermometer score ≥4: clinically elevated distress) and (II) a problem 
list which inquires everyday problems across six problem domains (practical, social, 
emotional, physical, cognitive, parenting) and additional questions concerning: support 
from the community, lack of understanding concerning parents’ situation and parental 
chronic illness17,18. Higher DT-P scores indicate higher levels of parental distress. DT-P 
scores concerning parents of children were compared to a cohort of parents from healthy 
children (8–18 years) from the Dutch general population18. 

 
Statistical analysis

Differences in baseline characteristics between participants and nonparticipants, and 
cases and controls were analyzed using Fisher’s exact tests for categorical variables and 
T-tests or Mann-Whitney-U tests, for normally and non-normally distributed continuous 
variables, respectively. Internal consistency of the PedsQL and DT-P in this cohort, 
assessed with Crohnbach α’s (good: >0.70, acceptable: ≥0.50)19,20, were good for the 
PedsQL total score (0.92) and for sub scores (0.73–0.88), good for DT-P total problem 
score with (0.87) and without (0.88) the parenting problem domain, and acceptable to 
good for problem domains (0.56–0.74) Normal distribution was checked using QQ-plots, 
box plots and histograms. Non-normally distributed PedsQL and DT-P scores were first 
transformed by natural logarithm, and again checked for normality. Secondly, HRQOL 
scores between children with IBD and healthy children, and DT-P scores between parents 
of children with IBD and healthy children were compared, corrected for differences in 
baseline characteristics using multivariable linear regression. Individual dichotomous DT-P 
items were analyzed with logistic regression. 

Structural equation modeling (SEM) with bootstrapping was used to explore direct and 
indirect associations between disease course, parental distress (thermometer score) and 
the child’s HRQOL using AMOS21,22. SEM serves purposes similar to multiple regression, 
but is more powerful in assessing causal models21,22. We purposed one model, with 
disease course expressed as ‘current clinical disease activity’ and ‘months since last flare’ 
as individual indicators of the course of IBD (figure 1). Type of diagnosis (ulcerative colitis 
vs. Crohn’s disease), and child’s sex as control variables as they potentially confound 
associations between disease course, parental distress and children’s HRQOL. Parents’ sex 
and single parenthood were control variables for parental distress and children’s HRQOL. 
Non-normally distributed variables were normalized by natural logarithm. All models were 
estimated using the maximum likelihood estimation method. Model fit indicators were 
the ratio of the Chi-square to degrees of freedom (χ2/df), comparative fit index (CFI), and 
root-mean-square error of approximation (RMSEA)23. Goodness of fit was defined as χ2/
df<3, CFI>0.95, and RMSEA<0.0524.

Effect sizes were presented as standardized regression coefficients (β). Effect sizes were 
categorized using predefined cut-off value’s: small (0.1), medium (0.3) and large (0.5)25. 
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The level of significance was set at p<0.05. Statistical analysis was performed using IBM 
SPSS and AMOS Statistics 22 for Windows. 

RESULTS

In total, 87 patients (59% male, median age 15.2 years) were included: 58 children with 
Crohn’s disease and 29 with ulcerative colitis (response rate 71%). Responders were of 
comparable age (15.2 years [IQR 13.4–16.5] vs. 15.2 years [IQR 12.7–17.1], p=0.619), had 
an equal gender (male: 59% vs. 56%, p=0.842), and type of IBD (67% vs. 83%, p=0.079) 
compared to non-responders. Based on clinical indices (shPCDAI/ PUCAI), 55 (63%) 
participating patients were in remission, 28 (32%) had mild disease activity, and 4 (5%) 
patients had moderate to severe disease activity. Additional patient characteristics are 
presented in table 1. 

 
HRQOL

Pediatric IBD patients (n=87) were compared with healthy children (n=340). Included IBD 
patients were more frequently male (59% vs. 45%, p=0.030) and had a higher age (15.2 
years [IQR 13.4–16.5] vs. 12.8 years [IQR 11.3–14.7], p<0.001) compared to the healthy 
children. Gender and age were included in linear regression models (table 2). 

Children and adolescents with IBD had a lower HRQOL (total PedsQL score) compared 
to healthy children (β: 0.125, p=0.010) (Table 2). On the PedsQL subdomains, children 
and adolescents with IBD had a lower physical (β: 0.196, p<0.001) and school (β: 0.232, 
p=0.002) functioning (table 2). Other subdomains (emotional-, social functioning and 
psychosocial health) did not differ between children and adolescents with IBD and healthy 
children (table 2).

 
Parental distress 

Parents of children with IBD (n=87) were compared to the reference cohort of parents of 
healthy children (n=401). Age, marital status and number of children were comparable 
between parents of children with IBD and those of healthy children (Table 3). Parents of 
children with IBD that completed the DT-P were more frequently mothers and immigrants, 
had a higher education level, but less frequently had a paid employment compared to 
the reference cohort (Table 3). Gender, education level, and immigrant were included in 
regression models (Supplementary table 1). Employment status was not corrected for as 
this may be related to caring for a chronically ill child.
 
HRQOL

Pediatric IBD patients (n=87) were compared with healthy children (n=340). Included 
IBD patients were more frequently male (59% vs. 45%, p=0.030) and had a higher age 
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Table 1 │  Patient characteristics

IBD (n=87)

Age (median, IQR) 15.2 (13.4–16.5)

Male 51 (59%)

Months since diagnosis of IBD (median, IQR) 26.5 (8.5–42.9)

Diagnosis of IBD
CD
UC

58 (67%)
29 (33%)

Current medication for IBDa

Anti-TNF
Steroids
Thiopurine
Methotrexate
5-ASA

78 (90%)
22 (25%)
14 (16%)
31 (36%)
8 (9%)

25 (29%)

Previous IBD-related surgery
Perianal surgery
Resectional surgery

21 (24%)
10 (11%)
11 (13%)

CD: age at diagnosis (Paris classification)
A1a: 0–<10 years
A1b: 10–<17 years
A2: 17–40 years

12 (21%)
45 (78%)
1 (2%)

CD: locationb (Paris classification) 
L1
L2
L3
L4a
L4b
L4ab

9 (16%)
17 (29%)
31 (53%)
23 (40%)
3 (5.2%)
0 (0%)

CD: behavior (Paris classification)
B1: non-stricturing, non-penetrating
B2: structuring
B3: penetrating
B2B3: penetrating and stricturing
p: perianal disease

50 (86%)
4 (7%)
3 (5%)
1 (2%)

13 (22%)

CD: Growth impairment (Paris classification)
Evidence of growth delay 13 (22%)

UC: extent (Paris classification) 
E1: proctitis
E2: left-sided disease
E3: extensive disease
E4: pancolitis

5 (17%)
6 (21%)
3 (10%)
15 (52%)

UC: severityc (Paris classification)
S1: ever severe 9 (31%)

a 12 (14%) patients did not had any mediation at time of assessment
b L1: distal 1/3 ileum ± limited cecal disease; L2: colonic; L3: ileocolonic; L4a: upper disease proximal 
to ligament of Treitz; L4b: upper disease distal to ligament of Treitz and proximal to distal 1/3 ileum.  
c defined as ever a PUCAI ≥65 points. 
CD: Crohn’s disease,  IQR: inter quartile range, UC: Ulcerative colitis.
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(15.2 years [IQR 13.4–16.5] vs. 12.8 years [IQR 11.3–14.7], p<0.001) compared to the 
healthy children. Gender and age were included in linear regression models (table 2). 

Children and adolescents with IBD had a lower HRQOL (total PedsQL score) compared 
to healthy children (β: 0.125, p=0.010) (Table 2). On the PedsQL subdomains, children 
and adolescents with IBD had a lower physical (β: 0.196, p<0.001) and school (β: 0.232, 
p=0.002) functioning (table 2). Other subdomains (emotional-, social functioning and 
psychosocial health) did not differ between children and adolescents with IBD and healthy 
children (table 2).
 
Parental distress 

Parents of children with IBD (n=87) were compared to the reference cohort of parents of 
healthy children (n=401). Age, marital status and number of children were comparable 
between parents of children with IBD and those of healthy children. Parents of children 
with IBD that completed the DT-P were more frequently mothers and immigrants, had 
a higher education level, but less frequently had a paid employment compared to the 
reference cohort. Gender, education level, and immigrant were included in regression 
models (Supplementary table 1). Employment status was not corrected for as this may be 
related to caring for a chronically ill child.

Clinically elevated distress was reported by 40 (47%) parents of children with IBD, which 
did not differ from parents of healthy children (41%, p=0.384) (Supplementary table 1). 
Distress thermometer score, total problem score and practical, social, emotional, physical 
and cognitive problem domain scores did not differ between parents of children with IBD 
and healthy children (Supplementary table 1). 

Table 2 │  HRQOL in children with IBD compared to healthy children

IBD (n=87) Healthy controls (n=340) βa p

Physical functioning 84.38  (75.00–93.75) 87.50  (78.13–93.75) 0.196 <0.001

Emotional functioning 80.00  (70.00–95.00) 77.50  (65.00–90.00) 0.107 0.244

Social functioning 95.00  (80.00–100.00) 90.00  (80.00–98.75) 0.140 0.519

School functioning 75.00  (60.00–85.00) 80.00  (70.00–85.00) 0.232 0.002

Psychosocial health 81.67  (71.67–90.00) 81.67  (73.33–88.33) 0.081 0.111

Total Score 83.37  (71.74–91.30) 83.15  (77.17–90.22) 0.125 0.010

Median thermometer score (IQR), total problem scores and problem domain scores were analyzed 
with multivariable linear regression. The presence of a clinical thermometer score and of reported 
problems (individual items) were analyzed with multivariable logistic regression. Multivariable models 
all included: gender of the parent, country of birth (Netherlands, other), educational level (low, inter-
mediate, high) and paid employment (yes, no). * Significant differences at p <0.05.
a N=2 (2.3%) did not complete this domain)
b N=9 (2.2%) did not complete this domain)
c Parents could also indicate that ‘talking about the disease/consequences with your child’ was not 
applicable. This was rated as 0: not a problem.
IBD: inflammatory bowel disease
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However, parenting problem domain score was higher in parents of children with IBD 
(median [IQR]: IBD 0 [0–1] vs. healthy 0 [0–1], p=0.025), merely due to more frequent 
problem talking about disease or consequences of disease with their child (p<0.001). 
Moreover, parents of children with IBD more often experienced problems coping with 
fear (p=0.049), but less often experienced problems with finances or insurance (p=0.009).

 
Model: associations between disease course, parental distress and children’s HRQOL

The fit of the model including disease course (clinical disease activity and months since 
last flare), parental distress, child’s HRQOL, and control variables was good (χ2/df=1.17, 
CFI=0.98, RMSEA=0.04). This was only after adding a pathway from ‘months since last 
flare’ to ‘current clinical disease activity’ (β: 0.37, p<0.001) (figure 1).

 
Direct association of current disease course with parental distress and children’s HRQOL

Higher clinical disease activity was not associated with parental distress (β: 0.10, p=0.350), 
but was associated with a decreased HRQOL of children with IBD (β: -0.45, p<0.001). 
Shorter duration since last flare was associated with increased parental distress (β: 0.34, 
p=0.002), but not with children’s HRQOL (β: -0.06, p=0.570).

Table 3 │  Sociodemographic characteristics of parents of children and adolescents with inflammatory 
bowel disease and healthy children

IBD (n=87) HC (n=401) p

Age (years, median, IQR) 45.8 (42.6– 50.6) 44.7 (41.7–48.6) 0.085

Mothers 80 (92.0%) 228 (56.9%) <0.001*

Native Dutch 78 (89.7%) 384 (95.8%) <0.001*

Educational levela
Low
Intermediate 
High 

8 (9.2%)
42 (48.3%)
37 (42.5%)

89 (22.2%)
199 (49.8%)
109 (27.2%)

0.005*

Paid employment 64 (73.5%) 339 (84.5%)b 0.030*

Marital status 
Married/ living together
Single/ separated/ widow

73 (83.9%)
13 (14.9%)c

363 (90.5%)
37 (9.2%)d

0.086

Number of children
1
2
≥3

10 (11.5%)
50 (57.5%)
27 (31.0%)

53 (13.2%)
254 (63.3%)
94 (23.4%)

0.349

a Highest educational level completed. Low: Primary education, lower vocational education, lower or 
middle general secondary education; Intermediate: middle vocational education, higher secondary 
education, pre-university education; High: higher vocational education, university. 
b N=1 parents (0.002%) answered ‘do not know/do not want to tell’
c N=1 parents (1.1%) answered ‘do not know/do not want to tell’
d N=1 parents (0.002%) answered ‘do not know/do not want to tell’
HC: healthy controls, IBD: inflammatory bowel disease
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Direct association of parental distress with children’s HRQOL

Increased parental distress, controlled for the effect of disease course (i.e. concurrent 
clinical disease activity and months since last flare), was associated with decreased HRQOL 
scores in children with IBD (β: -0.26, p=0.007).

 
Indirect association of disease course with children’s HRQOL

Although shorter time since last flare was not directly associated with children’s HRQOL, it 
was indirectly associated with lower HRQOL scores in children with IBD, through increased 
distress of parents (β: -0.09 [95%CI:-0.18 – -0.01], p=0.003). Current clinical disease activity 
was not indirectly associated with lower HRQOL scores in pediatric IBD (0.01 [95%CI: 
-0.10 – 0.02], p=0.246).

 

Figure 1 │  Purposed causal structural equation model on disease course, parental distress (thermometer 
score), and children’s health related quality of life (HRQOL [total PedsQL score]). * Exhibiting only 
significant associations: standardized regression coefficient with a p-value <0.05
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Associations of control variables an disease course, parental distress or children’s HRQOL

Type of IBD was associated with a months since last flare (i.e. ulcerative colitis with shorter 
time since last flare), but not with children’s HRQOL (Supplementary table 2). None of 
other the control variables were significantly associated with current clinical disease 
activity, parental distress or children’s HRQOL (Supplementary table 2).

DISCUSSION

In this study we exhibit that children and adolescents with IBD had a lower HRQOL 
compared to healthy children. Distress of parents of children with IBD and healthy children 
was comparable in most domain, yet parents of pediatric IBD patients experienced more 
frequent parenting problems. Distress of parents was proven relevant, since a more severe 
disease course was associated with increased parental distress, and via increased parental 
distress, with decreased HRQOL in pediatric IBD.

In this cohort, HRQOL of children and adolescents with IBD is decreased compared to 
their healthy children, as has been demonstrated previously1,26,27. Pediatric IBD patients 
in this cohort specifically exhibited decreased physical and school functioning. This 
corresponds to previous studies, exhibiting less physical activity28, potentially related 
to decreased muscle mass compared to healthy children29, and higher rates of school 
absence in children and adolescents with IBD30.

Surprisingly, total parental distress scores in this cohort were comparable between parents 
of children with IBD and healthy children, in contrast to previous studies on caregivers of 
chronically ill children31, and specifically in pediatric IBD8,9. This discrepancy might have 
different explanations. Firstly, the focus of the questionnaire determines the extent to 
which a difference in parental distress is expressed. In our cohort, parental distress was 
assessed using the Distress Thermometer for Parents17,18, which focusses on problems 
in daily life. Previous data on parental distress in caregivers of chronically ill children was 
merely appraised using the Parenting Stress Index32, which specifically screens for stress in 
the parent-child relationship. Higher distress related to parenting was also observed in our 
cohort of parents caring for children with IBD. The Pediatric Inventory for Parents33, used 
by the two studies in pediatric IBD, measures problems directly related to medical care, 
which most certain causes higher parental distress scores when caring for children with 
IBD. Secondly, patients in this cohort had relative mild disease activity at inclusion, which 
likely elevated distress of parents to a lesser extent32. With regard to specific problems, 
parents of children with IBD more often experienced problems coping with fear, which 
has been observed in other chronic pediatric conditions, such as hemophilia34 and liver 
disease35. 
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Current clinical disease activity related to parental distress and patient’s HRQOL has been 
investigated in a single pediatric IBD study by Gray et al.9 In accordance with this study 
we found an association between higher current clinical disease activity and decreased 
HRQOL in children with IBD. In contrast however, we found no association between 
current clinical disease activity and parental distress, nor an indirect association of clinical 
disease activity, through parental distress, with HRQOL in children with IBD. This may 
relate to the use of different questionnaires to assess parental stress and patient’s HRQOL. 
Firstly, since the Pediatric Inventory for Parents33 used by Gray et al. focusses on problems 
directly related to medical care, increased clinical disease activity will most likely result 
in higher parental distress scores. Secondly, the previously used disease specific HRQOL 
questionnaire, contains questions strongly related to clinical disease activity indices (e.g. 
stomach age, general well-being and diarrhea)36. To circumvent ‘artificial’ associations, we 
applied a generic HRQOL questionnaire, which may have resulted in the lack of association 
in our cohort15. 

In addition, we also analyzed the association of months since last flare of IBD, parental 
distress, and patient’s HRQOL. In contrast to the significant association of higher current 
clinical disease activity and decreased HRQOL in pediatric IBD, a shorter duration since 
last flare was not directly associated with HRQOL, but was associated with higher parental 
distress, and via parental distress, indirectly with decreased HRQOL in pediatric IBD. 
This may indicate that present clinical disease activity might, more or less, directly affect 
children’s HRQOL but not parental distress, as this may take some more time to develop. 
In addition, a flare might be prone to have a larger impact on parental distress, and hence 
have an indirect effect on children’s HRQOL. The influence of the duration since a serious 
medical event on distress of parents has been extensively studied in pediatric oncology, 
which demonstrates a general decline from time of diagnoses37,38.

According to von Bertalanffy’s systems theory, the wellbeing of one family member 
influences that of other family members39. It is therefore important to not only study the 
impact of IBD on the child itself, since family members are the primary source of social 
support for children and adolescents with IBD40. It is not surprising that increased distress 
of parents caring for a child with IBD might impact HRQOL of their child. Parents with 
high levels of distress may be less capable to notice signs of distress in their children41 
and respond accordingly42. Increased distress of parents may therefore hamper proper 
communication between parent and child, potentially affecting HRQOL43. Poorer family 
communication indeed seems to lower HRQOL in children and adolescent with IBD44. 
This may imply that parental distress should be taken into account in the management 
of pediatric IBD, especially when the disease course aggravates. A first step in tackling 
parental distress can consist of periodic screening with a suitable instrument, as already 
performed in our center11. Secondly, distress of parents should be discussed by the 
treating physician or nurse, and if necessary, parents should be referred to psychology 
health care on individual or group level45.
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The strength of our study is that we assessed the association between disease course, 
distress of parents and their child’s HRQOL using SEM. SEM has an advantage over 
multivariable regression analysis, as it allows for simultaneous evaluation of multiple 
relevant variables and possible pathways. Moreover, we assessed the potential impact of 
both current clinical disease activity and months since last flare on parental distress and 
patient’s HRQOL, providing a more transparent direction of cause-and-effect. In addition, 
causality between parental distress and patient’s HRQOL is not definite, as these were 
measured simultaneously. To provide definite proof of cause-and-effect, a comprehensive 
study of children with IBD in remission with multiple assessments of parental stress and 
HRQOL until and after the next flare is needed. Another limitation is that questionnaires 
were primarily completed by mothers, which unfortunately is observed in most studies on 
parental distress46,47. This, however, reflects the perception that predominantly mothers 
take primary care for children with chronic illnesses48. 

In conclusion, this study confirms that children and adolescents with IBD have an impaired 
HRQOL compared to healthy children especially in physical and school functioning. 
Furthermore, overall distress in parents of children with IBD related to problems in daily 
life was not increased. Nevertheless, parental distress is a crucial issue, since increased 
levels are associated with impaired HRQOL of their child, mediated by the severity of the 
course of IBD. Distress of parents may be considered in the management of pediatric IBD.
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Supplemental Digital Content 1 │  Distress Thermometer score, problem domain scores and item 
scores of parents of children and adolescents with inflammatory bowel disease and healthy children

IBD (n=87) HC (n=401) p

Thermometer score
Clinical
Median (IQR)

40 (47.1%)a
3 (1–7)

159 (40.6%)b
3 (1–6)

0.344
0.708

Total problem scores, medians (range)
Total of 5 problem domains
Total with ≥2 years parenting

3 (1–7)
3 (1–9)

4 (1–8)
4 (1–7) 

 
0.665
0.390

Practical problems, median (IQR)
Housing
Work/study
Finances/insurance
Housekeeping
Transport
Child care/child supervision
Leisure activities/relaxing

0 (0–1)
4 (4.6%)

15 (17.2%)
5 (5.7%)

12 (13.8%)
1 (1.1%)
3 (3.4%)

17 (19.5%)

0 (0–1)
15 (3.7%)
96 (23.9%)
62 (15.5%)
58 (14.5%)
22 (5.5%)
20 (5.0%)
55 (13.7%)

0.080
0.928 
0.134
0.015*
0.258
0.112
0.490
0.507

Social problems, median (IQR)
Dealing with (ex)partner
Dealing with family
Dealing with friends
Interacting with your child(ren)

0 (0–0)
12 (13.8%)
7 (8.0%)
2 (2.3%)
7 (8.0%)

0 (0–0)
40 (10.0%)
34 (8.0%)
12 (3.0%)
47 (11.7%)

0.557
0.494
0.598
0.376
0.29

Emotional problems, median (IQR)
Controlling emotions
Self-confidence
Fears
Depression
Feeling tense or nervous
Loneliness
Feelings of guilt
Use of substances (e.g. alcohol, drugs and/or 
medication)
Intrusive/recurrent thoughts about a specific 
event

1 (0–2)
23 (26.4%)
14 (16.1%)
16 (18.4%)
20 (23.0%)
33 (37.9%)
3 (3.4%)
5 (5.7%)
3 (3.4%)

16 (18.4%)

1 (0–2)
93 (23.2%)
72 (18.0%)
33 (8.2%)

103 (25.7%)
120 (29.9%)
24 (6.0%)
43 (10.7%)
12 (3.0%)

85 (21.2%)

0.839
0.849 
0.327
0.038*
0.305
0.276
0.168
0.080
0.701

0.374

Physical problems, median (IQR)
Eating
Weight
Sleep
Fatigue
Out of shape/condition
Pain
Sexuality

1 (0–3)
8 (9.2%)

18 (20.7%)
28 (32.2%)
45 (51.7%)
19 (21.8%)
23 (26.4%)
5 (5.7%)

1 (0–3)
34 (8.5%)

103 (25.7%)
111 (27.7%)
172 (42.9%)
79 (19.7%)
96 (23.9%)
35 (8.7%)

0.870
0.465
0.343
0.830
0.389
0.456
0.904
0.392

Cognitive problems, median (IQR)
Concentration
Memory

0 (0–1)
14 (16.1%)
20 (23.0%)

0 (0–0)
54 (13.5%)
62 (15.5%)

0.728
0.551
0.162

Parenting problems ≥2 years, median (IQR)
Dealing with your child
Dealing with the feelings of your child
Talking about the disease/consequences with 
your childc

Independence of your child
Following advice about treatment/giving med-
ication

0 (0–1)
8 (9.2%)

13 (14.9%)
14 (16.1%)

7 (8.0%)
4 (4.6%)

0 (0–0)
34 (8.5%)
39 (9.7%)
14 (3.5%)

36 (9.0%)
14 (3.5%)

0.025*
0.798
0.244

<0.001*
 

0.794
0.659
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Additional questions
Enough support from surroundings
People react with a lack of understanding
Do you have a (chronic) illness yourself
Would like to talk to a professional about situa-
tion (Yes/Maybe)

77 (88.5%)
11 (12.6%)
21 (24.1%)
19 (21.8%)

370 (92.3%)
41 (10.2%)
85 (21.2%)
81 (17.7%)

0.535
0.595
0.4440
0.809

Median thermometer score, total problem scores and problem domain scores were analyzed with 
multivariable linear regression. The presence of a clinical thermometer score and of reported prob-
lems (individual items) were analyzed with multivariable logistic regression. Multivariable models all 
included: gender of the parent, country of birth (Netherlands, other), educational level (low, interme-
diate, high) and paid employment (yes, no). * Significant differences at p <0.05. 
a N=2 (2.3%) did not complete this domain)
b N=9 (2.2%) did not complete this domain)
c Parents could also indicate that ‘talking about the disease/consequences with your child’ was not 
applicable. This was rated as 0: not a problem.
HC: healthy controls, IBD: inflammatory bowel disease
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Supplementary table 2 │  Structural equation modeling on the association between disease course, 
parental distress and HRQOL of children and adolescents with IBD

Concurrent clinical disease activity

 βa p

Clinical disease activity > Parental distress 0.10 0.350

Flare IBD >Parental distress 0.34 0.002*

Clinical disease activity > Child’s HRQOL -0.45 <0.001*

Flare IBD > Child’s HRQOL -0.06 0.570

Parental distress > Child’s HRQOL -0.26 0.007*

Child’s sex > Clinical disease activity -0.08 0.460

Child’s sex > Flare IBD -0.12 0.254

Child’s sex > Parental distress -0.04 0.702

Child’s sex > Child’s HRQOL -0.05 0.385

Type of IBD > Clinical disease activity -0.02 0.835

Type of IBD > Flare IBD 0.22 0.034*

Type of IBD > Parental distress -0.12 0.232

Type of IBD > Child’s HRQOL -0.05 0.559

Parent’s sex > Parental distress 0.08 0.702

Parent’s sex > Child’s HRQOL -0.08 0.436

Single parent > Parental distress 0.04 0.683

Single parent > Child’s HRQOL 0.08 0.570

Covariance

 βa p

Child’s sex < > Type of IBD -0.12 0.265

Child’s sex < > Parent’s sex 0.02 0.852

Child’s sex < > Single parent -0.10 0.363

Type of IBD < > Parent’s sex 0.01 0.879

Type of IBD < > Single parent <0.01 0.951

Parent’s sex < > Single parent <-0.01 0.893

Indirect effects on child’s HRQOL

βa p

Clinical disease activity > Parental distress > Child’s  HRQOL 0.01 0.246

Flare IBD > Parental distress > Child’s  HRQOL -0.09 0.003*

Child’s sex > Clinical disease activity
>Type of IBD
> Parental distress

> Child’s  HRQOL 0.01 0.899

Type of IBD > Clinical disease activity
>Type of IBD
> Parental distress

> Child’s  HRQOL -0.01 0.578

Parent’s sex > Parental distress > Child’s  HRQOL -0.02 0.424
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Single parent > Parental distress > Child’s  HRQOL -0.03 0.653

* significant association (p<0.05)
astandardized coefficients
HRQOL: health-related quality of life, IBD: inflammatory bowel disease


