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Results  The IBD diagnosis of the included children was 
made an average of 2.0 years before their baseline assess-
ment. Over the 1-year follow-up period, a significant 
increase in overall HRQoL and in the HRQoL domain 
‘physical functioning’ was evident. On multivariate analy-
sis, overall HRQoL changes over time were predicted 
by baseline HRQoL, baseline disease activity, and dis-
ease activity changes over time. HRQoL improvements 
were significantly associated with decreases in physician-
assessed disease activity. Children reporting a low baseline 
HRQoL and children with inactive or mildly-active disease 
experienced greater improvements.
Conclusions  Children with more severe baseline disease 
activity had the greatest risk for HRQoL deterioration over 
the 1-year follow-up period. However, among possible fac-
tors that might influence HRQoL changes over time, the 
child’s medical characteristics explained only a small pro-
portion of their variability in our sample. We, therefore, 
recommend that researchers and clinicians focus on fac-
tors that are not incorporated within the multidimensional 
HRQoL concept if they seek to gain better insights into fac-
tors that influence HRQoL changes over time in children 
with IBD.

Keywords  Health-related quality of life · Psychological 
adaptation · Inflammatory bowel disease · Chronic disease · 
Paediatric · Children

Introduction

Inflammatory bowel disease (IBD) is a group of chronic 
diseases that include Crohn’s disease, ulcerative colitis, and 
indeterminate colitis. Approximately 25–30% of patients 
with Crohn’s disease and 20% of patients with ulcerative 

Abstract 
Purpose  Little is known about disease-specific health-
related quality-of-life (HRQoL) changes over time in 
paediatric patients with inflammatory bowel disease 
(IBD), and about their associations with baseline medical 
characteristics.
Methods  In this study, 153 paediatric patients with IBD 
from the multicentre prospective Swiss IBD cohort study 
were included at baseline. Of these, 90 patients were ana-
lysed at a 1-year follow-up. Medical data were extracted 
from hospital records, while HRQoL data were meas-
ured using the standardized, self-report disease-specific 
IMPACT-III questionnaire.
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or indeterminate colitis have their disease diagnosed before 
the age of 20 years [1]. The recurrent unpredictable phases 
of remission and exacerbation of IBD symptoms, its treat-
ment using multiple medications, infusions, nutritional 
therapy and surgical interventions, and concerns about 
long-term consequences, such as increased risk for colorec-
tal cancer [2], can be very stressful and might negatively 
impact the health-related quality of life (HRQoL) of the 
children with IBD to a considerable degree.

HRQoL has become an important outcome measure to 
evaluate an individual’s adaptation to a chronic medical 
condition [3]. It is an essential complement to the exami-
nation of clinical symptoms and functional limitations, 
and involves assessing each individual’s perception of the 
impact of the disease on a broad range of health outcomes, 
including the physical, emotional, social, and cognitive 
functioning [4]. The previous studies that used a disease-
specific HRQoL instrument among paediatric patients 
with IBD (i.e., the IMPACT questionnaire) revealed that 
higher physician-assessed disease activity was associated 
with lower self- and proxy-reported HRQoL in the children 
[5–11]. To the best of our knowledge, only one previously 
published study has attempted to describe disease-specific 
HRQoL changes over time among paediatric IBD patients 
and analyse their association with the children’s medical 
characteristics [10], while one more study was performed 
among children with Crohn’s disease only [7]. These inves-
tigators found that the HRQoL was lowest at the time of 
diagnosis, but that it improved thereafter. Furthermore, 
they found that having more severe disease at baseline neg-
atively affected a child’s HRQoL at the time of the follow-
up. Knowledge of such predictors allows identifying those 
patients which are at risk for HRQoL deterioration over 
time.

The primary aims of the present prospective study were 
to longitudinally examine self-reported disease-specific 
HRQoL in children with IBD over a 1-year follow-up 
period and to analyse whether the child’s medical charac-
teristics (i.e., type of IBD, time since diagnosis, disease 
activity at baseline, and disease activity changes from base-
line to follow-up) were predictive of their HRQoL changes 
over time. Since all the children included in this study had 
one additional year to adapt to their chronic disease over 
the period of time from baseline to follow-up, and since 
they all were receiving medical treatment, we expected to 
observe significant HRQoL improvements over time. Fur-
thermore, we hypothesized that baseline disease activity 
and disease activity changes over time would be associ-
ated with HRQoL changes over time; more specifically, we 
anticipated that children with more severe baseline disease 
activity would have greater HRQoL improvements over 
time than children with low baseline disease activity and 
that a decrease in disease activity would be associated with 

HRQoL improvements. In addition, we expected that base-
line HRQoL would significantly predict HRQoL changes 
over time in the sense that HRQoL changes would be more 
pronounced in patients who started with a low HRQoL than 
with a high HRQoL.

Methods

Participants

This prospective study was part of a comprehensive, multi-
centre study in Switzerland, called the Swiss Inflammatory 
Bowel Disease Cohort Study (SIBDCS) [12]. The SIBDCS 
started in 2006 with the objective of following paediatric 
patients through yearly physician- and self-reported assess-
ments of, among others, psychosomatic aspects, health 
resource consumptions, and psychosocial aspects related to 
the disease (e.g., disease-specific HRQoL). More informa-
tion about the study can be found on http://www.ibdcohort.
ch. The Swiss IBD paediatric cohort study includes chil-
dren and adolescents up to 17 years of age diagnosed with 
IBD based on Lennard-Jones criteria [13], with diagnosis 
established at least 4 months prior to inclusion or associated 
with at least one relapse. The following six children’s hos-
pitals were involved in patient recruitment: Basel, Berne, 
Geneva, Lausanne, St. Gallen, and Zurich. All children and 
adolescents with IBD who came for regular check-ups with 
or without complaints in one of the six hospitals were asked 
to participate in the study. Exclusion criteria were perma-
nent residency outside of Switzerland, refusal to sign the 
informed consent, and the presence of some other specific 
form of colitis (i.e., infectious colitis, microscopic colitis, 
ischemic colitis, eosinophilic enteritis, radiation colitis, or 
a urogenital ulcer). The Swiss IBD paediatric cohort study 
was approved by the review boards of all participating hos-
pitals and was performed in full accordance with the Dec-
laration of Helsinki. Ethical approval number for Basel was 
274/08, for Berne 110/06, for Geneva 9-006, for Lausanne 
212/08, for St. Gallen 09/050, and for Zurich StV-07/08.

In total, 187 paediatric patients with IBD within the 
age range of 7–16 years at baseline assessment (T0) were 
recruited between 2008 and 2013 and were all eligible for 
study participation. All parents signed the informed con-
sent. Of the 187, 153 were included at T0 (response rate 
81.8%). 37% were recruited by the hospital in Zurich, 3% 
in St. Gallen, 11% in Lausanne, 3% in Basel, 5% in Geneva, 
and 40% in Berne. Thirty-four children did not participate 
at T0 due to missing HRQoL data. Study participants did 
not significantly differ from the 34 non-participants in 
terms of their sex (χ2 = 0.64, p = .43), age at study inclu-
sion (U = −0.57, p = .57), type of IBD diagnosis (χ2 = 2.44, 
p = .12), time since diagnosis (U = −0.88, p = .38), and 

http://www.ibdcohort.ch
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disease activity (χ2 = 0.09, p = .76). Of the 153, 90 chil-
dren were analysed at a 1-year follow-up (T1, response rate 
48.1%). These 90 children participating at both assessment 
points (T0 and T1) did not significantly differ from the 63 
who participated at T0, but not at T1, in their sex (χ2 = 0.87, 
p = .35), age at study inclusion (U = −0.46, p = .65), type 
of IBD diagnosis (χ2 = 0.10, p = .75), time since IBD diag-
nosis (U = −1.45, p = .15), and disease activity (χ2 = 2.98, 
p = .08).

Methods of data collection

After parents provided written informed consent, the 
child’s medical data were entered into a standardized form 
by the gastroenterologist at the hospital (i.e., child age at 
diagnosis and type of IBD diagnosis were collected retro-
spectively from medical records, while medical data at T0 
and T1 were collected prospectively). HRQoL data at T0 
and T1 were obtained by means of standardized question-
naires that were filled out by a study nurse in face-to-face 
interviews with patients. To ensure that the children could 
express their own views more openly, they were inter-
viewed separately from their parents. HRQoL data were 
obtained on average 1.3 months after the assessment of the 
children’s medical data at T0, with 67% of the question-
naires completed the same day. The mean interval between 
T0 and T1 was 1.02 years (SD = 0.22, range 0.52–1.44).

Measures

Child medical data

The time since diagnosis (years) was calculated by the dif-
ference between the child’s age at HRQoL baseline assess-
ment at T0 and the age at diagnosis. Type of IBD diagno-
sis was categorized into the two classes “Crohn’s disease” 
(coded as 1) vs. “ulcerative/indeterminate colitis” (0). Pre-
vious intestinal surgery, surgery for a fistula or abscess, or 
other abdominal surgeries were further summarized into 
a dichotomous variable “previous surgery” vs. “no previ-
ous surgery”. The following seven IBD complications were 
considered in a sum score representing the number of the 
previous complications (none, one, more than one): oste-
opaenia/osteoporosis, anaemia, malasorption syndrome, 
massive haemorrhage, perforation/peritonitis, growth fail-
ure, and adverse effect of treatment. The current need for 
enteral nutrition was summarized into a dichotomous vari-
able “yes” vs. “no”. Furthermore, each patient’s current 
IBD-specific medication was classified into five categories, 
which included the intake of biologics, immune suppres-
sants, corticosteroids, 5-amino salicylic acid, and other IBD 
medication. These categories were further dichotomized 

into “any IBD medication” vs. “no medication”. Current 
disease activity at T0 and T1 was classified into inactive, 
mild, or moderate/severe using cut-off scores based on the 
Pediatric Ulcerative Colitis Activity Index (range 0–85) 
[14] and the Short Pediatric Crohn’s Disease Activity Index 
(range 0–90) [15]. In the multivariate regression analysis, 
both scales were linearly transformed into a 0–100 scale.

Health‑related quality of life

HRQoL was assessed using the German version (Switzer-
land) of the IMPACT-III questionnaire [16, 17]. For our 
study, the original English version of the IMPACT-III ques-
tionnaire was forward- and backward-translated and cultur-
ally adapted according to the schema and the guidelines 
outlined by Beaton and colleagues [18]. For each step of 
the process, quality control and translation decisions were 
performed by the Swiss adaptation team in consultation 
with the instrument’s developer, which finally approved the 
translation. The IMPACT-III is a widely used instrument 
that assesses self reports of disease-specific HRQoL in 
children and adolescents with IBD. The IMPACT-III con-
sists of 35 items asking about the frequency and intensity 
of the effect of IBD on various aspects of health over the 
last 2 weeks using a 5-point Likert response scale. In our 
study, a validated shortened version with 22 items of the 
IMPACT-III questionnaire was used [19]. The following 
domain scales as well as a measure of overall HRQoL (total 
score, 22 items) were calculated by summing the underly-
ing items: emotional functioning (8 items), IBD symptoms 
(7 items), body image (4 items), and social functioning (3 
items). For the total score, missing values ≤3 were imputed 
from the average of the other items. If 4 or more answers 
were missing, then the individual questionnaire was con-
sidered as incomplete and discarded. Scales were linearly 
transformed into a 0–100 scale, with higher scores indicat-
ing better HRQoL. In this study, the internal consistency 
was good for the total score and acceptable to good for the 
subscales at both T0 and T1.

Statistical analysis

Data were analysed using the statistical package SPSS, 
release 20.0 for Windows (SPSS Inc., Chicago, IL, USA) 
and R 3.2.4 (R Core Team, 2016). All statistical tests were 
two-sided with a predefined significance level of p < .05. 
Chi-square tests and Mann–Whitney U tests were used, as 
appropriate, to compare child sex, age at study inclusion, 
type of IBD, time since diagnosis, and disease activity 
between study participants and non-participants. Cron-
bach’s alpha was calculated to test for internal reliability of 
the HRQoL scale scores. HRQoL differences between T0 
and T1 were assessed using Wilcoxon tests; changes with 
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respect to dichotomous medical variables using McNemar’s 
tests. Given that five Wilcoxon tests were performed for 
the pairwise HRQoL comparisons (total and four domain 
scales), a Bonferroni correction was applied by multiplying 
the uncorrected p values by 5. For all comparisons, effect 
sizes were computed by Cohen’s d (0.20, small effect; 0.50, 
medium effect; >0.80, large effect) [20]. Five multiple lin-
ear regression models were used to predict HRQoL changes 
(T1 − T0, with the overall HRQoL and the four HRQoL 
domain scales as dependent variables) [21]. Three blocks 
of predictors were entered into each regression model. 
Block 1 comprised HRQoL at T0 (baseline total score and 
the respective baseline domain scale scores). Block 2 (child 
socio-demographic characteristics) comprised sex and age 
at T0. Block 3 (child medical characteristics) comprised 
type of IBD diagnosis, time since IBD diagnosis at T0, 
disease activity indices at T0, and disease activity changes 
from T0 to T1 (T1 minus T0). Predictors were selected 
on a-priori hypotheses and the statistical significance of 
bivariate correlations with HRQoL changes. The presence 
of multi-collinearity was examined by looking at the cor-
relation matrix (correlations >0.80) and the variance infla-
tion factor (VIF): no indication of multi-collinearity was 
detected [21]. The percentage of missing values across the 
eight variables involved in the multiple linear regression 
varied between 0 and 23.3%. Regarding these variables, 21 
out of the 90 participants (23.3%) had incomplete data. Due 
to this, we decided to impute missing data for the multi-
ple linear regression analysis. We used multiple imputation 
[22] to create and analyse 50 multiply imputed data sets 
as implemented in the R-package mice (version 2.25 in R 
3.2.4) [23]. Incomplete variables were imputed under fully 
conditional specification [24]. Model parameters were esti-
mated with multiple regressions applied to each imputed 
data set separately. These estimates and their standard 
errors were combined using Rubin’s rules [22].

Results

Sample characteristics

The IBD diagnosis of the 153 included children (45.8% 
females) was made an average of 2.0 years before the 
assessment performed at T0 (SD = 2.1, range 0.3–15.2). 
Almost 60% of the children had a CD, whereas 36.6% 
had colitis ulcerosa and 4.6% had colitis indeterminate 
(Table 1).

Changes in medical characteristics of the children at 
T0 and T1 are summarized in Table 2. At T0, 20 children 
(13.1%) had undergone surgery. By T1, three more children 
had undergone surgery. Surgery for fistula and abscesses 
was most frequently done at both T0 and T1. At T0, 54.2% 
of the children, and at T1, 65.6% of them had at least one 
previous complication. Anaemia and growth delay were 
the most frequent complications at both T0 and T1. At T1, 
significantly more children had the previous complications 
than at T0, with ten children (11.1%) having complications 
for the first time at T1. A few children had enteral nutrition 
at T0 and T1, while no child had enteral nutrition at both 
timepoints. The majority of the children had IBD-specific 
medication at T0 (94.8%) and T1 (86.7%). The number 
of children who needed medications did not significantly 
change from T0 to T1 (p value =0.065). However, fewer 
children took corticosteroids and 5-amino salicyclic acid 
at T1 than at T0, while no significant changes were found 
with respect to the use of biologic agents or immune sup-
pressants. Both at T0 and T1, the majority of children had 
inactive or only mildly-active disease. At T1 (3.3%), sig-
nificantly less children had moderate/severe disease activity 
than at T0 (11.8%).

HRQoL changes from baseline to follow‑up

Mean values for the IMPACT-III scales at T0 and T1 and 
statistics for mean comparisons are presented in Table  3. 
Significant changes were evident between T0 and T1 with 
small-to-moderate effect sizes for overall HRQoL and the 
domain ‘physical functioning’ (subscale “IBD symptoms”). 
At T1, children reported significantly better overall HRQoL 

Table 1   Demographic 
characteristics of the sample at 
baseline and follow-up

Baseline (T0)
n = 153

Follow-up (T1)
n = 90

Female sex, n (%) 70 (45.8) 44 (48.9)
Age at assessment, years, mean (SD), range 13.3 (2.2), 8.2–16.2 14.3 (2.2), 9.1–17.1
Type of IBD diagnosis
 Crohn’s disease 90 (58.8) 52 (57.8)
 Ulcerative colitis/indeterminate colitis 63 (41.2) 38 (42.2)

Time since diagnosis, years, mean (SD), range 2.0 (2.1), 0.3–15.2 3.3 (2.4), 1.2–16.1
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and significantly better physical functioning than at T0. 
After Bonferroni correction, these effects did not remain 
significant. Nonetheless, there was a consistent increase 
from T0 to T1 in all HRQoL scales, which should not be 
ignored.

Multivariate prediction of HRQoL changes 
from baseline to follow‑up

Table  4 summarizes the results of five multiple linear 
regression models predicting HRQoL changes from T0 to 

Table 2   Child medical 
characteristics at baseline and 
follow-up: change from T0 to 
T1

p values are derived based on 90 children with data on both T0 and T1
T0 baseline assessment, T1 follow-up assessment, IBD inflammatory bowel disease
a Some children had more than one surgery, respectively more than one medication
b No child had enteral nutrition at both T0 and T1

Baseline (T0)
n = 153

Follow-up (T1)
n = 90

Change T1-T0
p value

Previous surgery, n (%) 20 (13.1) 14 (15.6) 0.25
 Intestinal surgery, n (%)a 14 (9.2) 4 (4.4) –
 Surgery for fistula and abcsesses, n (%)a 22 (14.4) 9 (10.0) –
 Other abdominal surgery, n (%)a 6 (3.9) 3 (3.3) –

Number of previous complications, n (%) 0.002
 None 70 (45.8) 31 (34.4)
 One 55 (35.9) 36 (40.0)
 More than one 28 (18.3) 23 (25.6)

Current enteral nutrition, n (%)b 6 (3.9) 3 (3.3) –
Current IBD medication, n (%) 145 (94.8) 78 (86.7) 0.065
 Biologics, n (%)a 28 (18.3) 18 (20.0) 0.11
 Immune suppressants, n (%)a 103 (67.3) 61 (67.8) 0.38
 Corticosteroids, n (%)a 40 (26.1) 7 (7.8) <0.001
 5-Amino salicylic acid, n (%)a 67 (43.8) 27 (30.0) 0.019
 Other, n (%)a 5 (3.3) 13 (14.4) 0.002

Disease activity classifications, n (%) 0.022
 Inactive 80 (52.3) 46 (51.1)
 Mild 39 (25.5) 25 (27.8)
 Moderate/severe 18 (11.8) 3 (3.3)
 Missings 16 (10.5) 16 (17.8)

Table 3   Descriptive statistics for self-reported disease-specific health-related quality of life (HRQoL) in pediatric patients with inflammatory 
bowel disease (IBD)

Significant values are indicated in bold
HRQoL Health-related quality of life, IBD inflammatory bowel disease, IQR interquartile range
a Wilcoxon test was performed
b Effect size according to Cohen’s d was calculated

IMPACT-III (CH) Baseline (T0)
n = 153

Follow up (T1)
n = 90

Change (T1-T0)
n = 90

Median IQR M (SD) Median IQR M (SD) p valuea Effect sizeb

Emotional functioning 81.3 68.8–90.6 76.8 (17.5) 84.4 75.0–89.6 80.2 (13.8) 0.09 0.22
IBD symptoms 87.5 75.0–96.1 83.9 (14.4) 89.3 82.1–96.4 87.4 (11.2) 0.04 0.27
Body image 75.0 62.5–81.3 73.4 (15.0) 81.3 68.8–87.5 78.0 (12.3) 0.14 0.34
Social functioning 100.0 91.7–100.0 94.1 (12.7) 100.0 91.7–100.0 94.5 (10.8) 0.60 0.03
Overall HRQoL, total score 79.5 68.8–85.2 77.0 (10.9) 81.8 73.9–85.2 79.9 (8.1) 0.02 0.30
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T1 (overall HRQoL and the four HRQoL domain scales). 
In each regression model, the baseline HRQoL score was 
a significant predictor of HRQoL changes, in the sense that 
children with low baseline HRQoL had greater improve-
ments than children with high baseline HRQoL. Child sex 
and age did not predict HRQoL changes over time, while 
the prediction of HRQoL changes in the domain ‘body 
image’ by child socio-demographic characteristics (sex and 
age together) reached significance (producing a significant 
increase in ∆ R2 from 0.367 to 0.410). Among the child’s 
medical characteristics, disease activity indices at T0 and 
activity changes from T0 to T1 were significant predictors 
of overall HRQoL changes and changes in the domain ‘IBD 
symptoms’. Children with low physician-assessed disease 
activity (inactive or mildly-active disease) experienced 
greater HRQoL improvements than children with higher 
disease activity at baseline. In addition, HRQoL improve-
ments were significantly associated with decreases in dis-
ease activity. Type of IBD diagnosis and time since diagno-
sis were no significant predictors for HRQoL changes.

Discussion

This study aimed to investigate both HRQoL changes 
within a 1-year follow-up period and whether HRQoL 
changes might be predicted by the child’s sex, age at base-
line (T0), type of IBD, time since diagnosis at T0, disease 
activity indices at T0, or disease activity changes from T0 
to 1-year of follow-up (T1).

We identified significant HRQoL improvements from 
T0 to T1 with respect to overall HRQoL and the HRQoL 
domain ‘physical functioning’. After Bonferroni correc-
tion, these effects failed to remain significant. However, 
there was a consistent increase in all HRQoL domain scales 
which leads us to believe that our results are relevant [25]. 
There are two possible explanations for this. First, there 
might have been a positive treatment effect on HRQoL 
changes over time. In our study, the majority of the children 
were receiving medical treatment, while a few children 
had also undergone surgery and received enteral nutrition. 
We detected no significant association between HRQoL 
changes over time and previous surgery, enteral nutrition, 
and need for medications (data not shown). However, we 
do know that treatment has an effect on child disease activ-
ity, which decreased significantly from T0 to T1 (there 
were especially less moderate/severe cases at T1 than at 
T0). This, in turn, was significantly associated with overall 
HRQoL changes and changes in the HRQoL domain ‘phys-
ical functioning’. Nevertheless, in the absence of a control 
group of untreated children, it is difficult to draw any con-
clusions regarding a direct or indirect (via disease activity 
changes) treatment effect. Second, there might have been 

a time effect influencing HRQoL changes. At T1, the chil-
dren with IBD were 1 year older than at T0 and, thus, had 
one additional year to adapt to their chronic disease, which 
might be reflected in increased HRQoL at T1. This hypoth-
esis is supported by a phase model of adjustment to medi-
cal stress [26, 27] that suggests that an individual’s stress is 
higher at the time of a diagnosis than later when the acute 
threat has resolved and treatment regimens have been suc-
cessfully established. In the two previously published pro-
spective studies, findings were similar [7, 10]. In our study, 
the time since children’s IBD diagnosis varied between par-
ticipants. While for some patients, the diagnosis was made 
just a few months before the HRQoL assessment (still in 
the phase of acute stress); for others, the diagnosis was 
made already several years before. In line with Kazak et al. 
(2006) and Price et al. (2016), we assume that individual’s 
adaptation cannot steadily increase over time, but it might 
particularly improve within the first few months after diag-
nosis and then levelling off. Thus, we believe that this large 
variation might explain the lack of significance of time, 
since diagnosis on HRQoL changes in our study.

On multivariate analysis, overall HRQoL changes over 
time were significantly predicted by baseline HRQoL, base-
line disease activity, and disease activity changes over time. 
In fact, the strong and negative association between base-
line HRQoL and HRQoL changes over time was expected. 
This relationship between baseline status and subsequent 
changes has attracted great interest in clinical research [28, 
29] and has been particularly discussed in the context of the 
well-known phenomenon of “regression to the mean” [30, 
31]. Regression to the mean (i.e., the negative association 
between baseline and change) occurs with any variable that 
fluctuates within given individual when two measurements 
of the same variable are made over a short time period, 
whether due to measurement error, true variation or both 
[29]. In our study, this means that high baseline HRQoL 
scores tended to decrease over time, while low baseline 
scores tended to increase. However, in the absence of a 
control group, it is not possible to disentangle the effect 
of regression to the mean from treatment effects. Among 
the child’s medical characteristics, significant effects of 
baseline disease activity and disease activity changes over 
time on HRQoL changes were found. Children with inac-
tive or mildly-active disease activity at baseline experi-
enced greater HRQoL improvements over time than chil-
dren with moderate or severe disease activity at baseline. 
In addition, a decrease in disease activity over time was 
associated with HRQoL improvements. While the latter 
finding is in line with our hypothesis, the previous one is 
in contrast to it. Due to the fact that the medical treatment 
focus on the reduction of disease activity, we anticipated 
that the treatment might be most successful in those chil-
dren with high disease activity and, therefore, would have 
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greater HRQoL improvements from baseline to follow-up 
than in children with low baseline disease activity. Our data 
suggest that children with moderate/severe baseline disease 
severity are at higher risk for HRQoL deterioration over a 
1-year follow-up period compared to children with inac-
tive or mildly-active disease activity at baseline. It can be 
assumed that high disease activity negatively impacts the 
child’s rating of his/her HRQoL in the short term and long 
term. However, our regression analysis on HRQoL changes 
from T0 to T1 indicated that the change in multiple correla-
tion coefficients by child medical characteristics was only 
significant for the overall HRQoL and the HRQoL domain 
‘physical functioning’. This result makes logical sense, as 
HRQoL is defined as a multidimensional concept in which 
the domain ‘physical functioning’ incorporates aspects of 
both clinical symptoms and disease activity. We identified 
no significant associations between child medical charac-
teristics and HRQoL changes in the domain scales ‘emo-
tional functioning’, ‘body image’, or ‘social functioning’. 
As HRQoL has been increasingly integrated into clinical 
practice in recent years as an essential complement to the 
examination of clinical symptoms and functional limita-
tions, this result should be of great interest to health care 
providers. In line with other studies from the literature 
[5–11], there is a relationship between disease activity and 
disease-specific HRQoL, but medical characteristics cannot 
solely explain HRQoL changes over time. In fact, medical 
characteristics explain only a small proportion of the total 
variance in HRQoL changes. Thus, due to the multidimen-
sionality of HRQoL, it seems necessary in future work to 
integrate such predictors that are not incorporated within 
the HRQoL concept (i.e., family functioning).

The strengths of the current study include its multi-
centred and prospective study design, a rather large sam-
ple compared to the previous studies involving paediatric 
patients with IBD in the age range of 7–16 years at base-
line assessment, and the use of a validated disease-specific 
HRQoL instrument. We used a 22-item version of the 
IMPACT-III questionnaire with four instead of the six orig-
inally proposed HRQoL domains [19]. We found that it is 
important to use scale scores, which are psychometrically 
valid and robust, even if a few items of the original ques-
tionnaire, all relevant for the patients, were deleted based 
on statistical reasons. However, in a parallel analysis (not 
shown) with the six original scales, results also showed 
HRQoL improvements from T0 to T1, and a significant 
prediction of HRQoL changes by baseline HRQoL, dis-
ease activity at T0 and disease activity changes. In terms 
of a post-hoc power analysis (α= 0.05, two-tailed) using the 
G*power software [32], our sample size provided adequate 
power to detect moderate effect sizes within the multiple 
regression analysis. Nevertheless, several limitations merit 
note. First, we were unable to provide data with respect 

to both generic and disease-specific HRQoL, which are 
seen as essential complements to each other [4] and which 
would have allowed a comparison of the influence of medi-
cal characteristics on general and disease-specific HRQoL 
changes over time. In addition, we were unable to provide 
data on children’s pubertal status and to define its propor-
tion of variance on HRQoL changes. Future studies might 
address this. Second, the disease activity indices of patients 
with Crohn’s disease were assessed using the Short Pedi-
atric Crohn’s Disease Activity Index [15], which differs 
slightly from the Paediatric Crohn’s Disease Activity Index 
(PCDAI) [33], which was used in most previous studies on 
paediatric Crohn’s disease patients. However, because the 
PCDAI requires the determination of height velocity, the 
analysis of laboratory tests, and components of the physi-
cal exam (perirectal examination), the feasibility of this 
index has been called into question [34]. Thus, as the Short 
PCDAI was found to be a practical and valid tool to meas-
ure paediatric Crohn’s disease activity, we used it in our 
study [15]. Third, the children’s medical and HRQoL data 
were not assessed simultaneously in all cases, which might 
have weakened the association between disease activity and 
HRQoL. However, we failed to identify any significant dif-
ference between participants with a shorter answer delay 
and those with a longer delay with respect to the correla-
tion between child disease activity and HRQoL (data not 
shown). Therefore, inclusion of child disease activity in 
the multiple regression models seems appropriate. Fourth, 
our response rate was 81.8% at T0 and 48.1% at T1. While 
our response rate at T0 was comparable to other studies 
within the IBD literature [6], we believe that the rather low 
follow-up participation rate at T1 might have been primar-
ily caused by the time expensive assessment of both medi-
cal data and self-reported questionnaires, and by working 
and other constraints in the hospital as well as in the fami-
lies. However, our analyses revealed no significant differ-
ences between study participants and non-participants with 
respect to sex, age at study inclusion, type of IBD, time 
since diagnosis, and disease activity, but we cannot rule 
out the possibility that the patients who participated in our 
study differed with respect to other variables (e.g., HRQoL) 
than those who did not.

The main implications that can be drawn from our find-
ings are that—even though that overall HRQoL improved 
over a 1-year follow-up period among paediatric patients 
with IBD—special attention should be addressed to chil-
dren with more severe disease activity. These children are 
at greatest risk for HRQoL deterioration over time. Fur-
thermore, since the children’s medical characteristics only 
explain a small proportion of the overall change in HRQoL 
over time, we recommend that future focus in both clini-
cal practice and research be on factors that are not incor-
porated within the multidimensional HRQoL concept, to 
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gain better insight into variables that influence a child with 
IBD’s HRQoL over time.
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