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Abstract

Objectives: Intestinal failure (IF) and dependency on parenteral nutrition
(PN) are risk factors for lower health-related quality of life (HRQOL) in chil-
dren. Weaning from PN is a major goal of paediatric IF treatment, however, its
impact on HRQOL remains unclear. This study aimed to assess HRQOL,
gastrointestinal (Gl) symptoms and family impact in children with IF in relation
to their need for PN.

Method: Data were collected in a cross-sectional study from children with IF
and a reference group of healthy children using electronic versions of Pae-
diatric Quality of Life Inventory™ forms.

Results: The study included 56 children with IF and 48 healthy children.
Parents of children with IF reported significantly lower HRQOL than heal-
thy children (-8.7, p=0.001). PN dependency did not influence HRQOL
scores, but families with children dependent on PN had a lower family
impact score than children weaned from PN (49.9 vs. 73.6, p <0.001).
Parents of children in the PN group reported more Gl problems than those
in the weaned group (-8.1, p =0.04), and diarrhoea, gas and bloating were
common symptoms of IF. Gl symptoms varied according to PN depen-
dency and IF aetiology. Multivariate analysis found a significant associa-
tion between HRQOL and total Gl symptom score (parent scores: 0.34,
p=0.02, self-score 0.48, p =0.02).

Conclusion: Children with IF had lower parent-reported HRQOL than heal-
thy children. PN dependency did not affect HRQOL, however, the need for
PN had a significant negative impact on family well-being. GI symptoms may
negatively impact HRQOL in the IF population.

Abbreviations: ASPEN, American Society for Parenteral and Enteral Nutrition; Gl, gastrointestinal; HRQOL, health-related quality of life; IF, intestinal failure;
PedsQL, Paediatric Quality of Life Inventory; PN, parenteral nutrition; SBS, short bowel syndrome.
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1 | INTRODUCTION

Intestinal failure (IF) is a rare condition characterised
by severe intestinal malabsorption, often requiring
long-term or lifelong treatment with parenteral nutri-
tion (PN) at home."™® As advances in biomedicine,
clinical nutrition and technology have improved sur-
vival rates dramatically, the focus has shifted from
mere survival to improving the quality of life for these
children and their families.®>* IF has a significant
impact on affected individuals, families and the
healthcare system.® Children with the condition have
a severe disease burden and are at risk for negative
long-term effects, such as nutritional deficiencies,
impaired bone health and poor growth and
development.®%-8

PN is life-saving but carries substantial risks of
morbidities, such as PN-induced liver disease and
catheter-related complications.? Weaning from PN and
ensuring good health-related quality of life (HRQOL)
are key outcomes in IF treatment,® yet little is known
about the impact of weaning from PN on HRQOL,
gastrointestinal (Gl) symptoms and family functioning.
Currently, there is no specific module for assessing
HRQOL in paediatric patients with IF. Therefore,
incorporating measures of Gl symptoms is proposed to
address this gap.10 However, the correlation between
HRQOL and Gl symptoms in paediatric patients with IF
remains insufficiently explored.

In this study, we assessed the impact of PN depen-
dency on HRQOL in children with IF and its influence on
their families. We further aimed to describe Gl symptoms
in paediatric patients with IF, taking into account PN
dependency, and aetiology. Finally, we analysed the
relationship between HRQOL and Gl symptoms to
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What is Known

* Weaning from parenteral nutrition (PN) is a
treatment goal in paediatric intestinal failure
(IF), however, how weaning affects health-
related quality of life (HRQOL) is unknown.

* The association between gastrointestinal (Gl)
symptoms and HRQOL in children with IF is
not well studied.

What is New

* PN dependency did not affect HRQOL in
children with IF when measured by a generic
questionnaire.

Children with IF dependent on PN had more
Gl symptoms than those weaned from PN.
Gl symptoms were associated with lower
quality of life, and including Gl symptoms in
the assessment could improve the evaluation
of HRQOL in children with IF.

determine if including Gl symptoms in the assessment
could improve the evaluation of HRQOL in paediatric IF.

2 | METHODS

2.1 | Design and participants
Subjects were recruited to this cross-sectional study in

conjunction with recruitment to an ongoing randomised
controlled trial in paediatric IF from five paediatric
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centres in Norway between September 2021 and May
2023 (ClinicalTrials.gov ID: NCT04981262). Patients
aged 1-18 years who met the inclusion criteria were
invited to participate in the study by written invitation.
The inclusion criteria included: diagnosed with con-
genital malformations or diseases requiring intestinal
surgery leading to short bowel syndrome (SBS); diag-
nosed with severe dysmotility, for example, pseudo-
obstruction; or diagnosed with severe enteropathy and
need for PN. Additionally, all patients had been treated
with PN for a minimum of 60 days within a 74-day
period, according to the American Society for Par-
enteral and Enteral Nutrition (ASPEN) definition of
paediatric IF." Children in temporary need of PN due to
intercurrent iliness, for example, infections, or children
with temporary malfunctioning gut due to advanced
medical treatment, for example, cancer treatment or
transplantation, were excluded.

Data from a healthy reference group collected in a
previous study were used for comparison. The partici-
pants were recruited by social media and inclusion
criteria were residents in the Oslo region, aged
2-18 years, and having a normal diet.”

2.2 | Patient characteristics

Information regarding aetiology, prematurity, time of IF
diagnosis, comorbidities, surgical procedures, duration
of PN, drug therapy and growth were extracted from
electronic medical records. Patients were categorised
into three groups by aetiology: SBS, motility disorders
and other. Nutritional intake and route of administration
were obtained from electronic medical records and
patient/parent interviews. Patients were categorised
into two groups based on their need for PN at the time
of the study: on PN or weaned from PN.

2.3 | Outcome variables

Quality of life data were collected using the validated
Paediatric Quality of Life Invventory™ (PedsQL™)
forms published by Varni et al."’~'* HRQOL data in the
IF and reference group were collected using the
PedsQL 4.0 Generic Core Scales, designed to mea-
sure core dimensions of health; physical-, emotional-,
social- and school functioning, in addition to two mul-
tidimensional scores of psychosocial health and total
HRQOL. For Gl symptoms, the PedsQL™ 3.0 Gas-
trointestinal Symptom Scales were used. This scale
has 10 dimensions of Gl symptoms and one multi-
dimensional total score. Family impact data were col-
lected using the PedsQL™ 2.0 Family Impact Module,
designed to measure the impact of paediatric chronic
health conditions on parents and the family.'® It con-
sists of six dimensions measuring parent self-reported

Y
functioning and two scales measuring family function-
ing and three multidimensional scores: parent HRQOL,
family functioning summary score and total family
impact. Parent reports were completed for all age
groups, while child/teenage reports were completed by
children aged 5 and older. Children 13—24 months were
assessed using The PedsQL™ Infant Scales. Permis-
sion to use the scoring tools was granted by Mapi
Research Trust (http://www.mapi-trust.org/).

The forms were administered electronically or on
paper as requested, with questions answered on a
5-point Likert scale (0-4), 0 indicating ‘it is never a
problem’ and 4 ‘it is almost always a problem’. Each
score was then transformed into a 0—100 scale, where
4 =0 and 0=100, with a higher score indicating better
quality of life. Scores of healthy children from an earlier
cohort study were used for comparison.”® Subgroup
analyses based on PN dependency were performed.
We hypothesised that children with IF weaned from PN
would have a better quality of life compared to those
still on PN.

To determine the most common Gl symptoms for
our patient group, we compared the Gl scores of chil-
dren with IF to cut-off scores in healthy children.’®
Scores equal to or below 1 standard deviation (SD)
from the mean of a healthy reference population were
considered clinically relevant, indicating symptoms that
could negatively impact quality of life." We calculated
the proportions of patients with scores meeting this cut-
off to assess symptom prevalence.

2.4 | Statistical analysis

Analyses were done in IBM SPSS for Windows, version
29, and STATA 18.0. Mean scores were compared
using the independent sample t-test and median values
were compared using the Mann-Whitney U-test based
on the distribution of the continuous variable. Cohen d
was calculated to assess the effect size, that is, the
size of the difference between the two groups. An effect
size of 0.2—-0.49 is considered low, 0.5-0.79 medium
and =0.8 large."® The proportion of Gl scores equal to
or under 1 SD was compared to the reference group of
Varni et al.,'* and within subgroups of PN dependency
and aetiology. Categorical values were compared
using Chi-square. For aetiology, scores of children in
the category ‘other’ were excluded due to low numbers.
Pearson's correlation and multiple linear regression
were performed. The significance level was set to 0.05.

2.5 | Ethics

The study was approved by the Regional Committees
for Medical and Health Research Ethics, Norway
(REKnr 170851), and by the data protection authorities.
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Parents and patients over the age of 16 were asked to
consent to participate in the study.

3 | RESULTS

3.1 | Participants

Eighty children diagnosed with IF from five paediatric
centres across Norway were invited to participate.
Fourteen declined, two were excluded due to language
problems and four were unable to participate due to
hospitalisation and/or clinical deterioration. There were
no differences in age, aetiology, PN treatment or dis-
ease severity between the patients not included and
those participating in the study. Of the remaining 60
children, 2 failed to complete the quality of life forms
and 2 withdrew consent, resulting in 56 children com-
pleting the study. Table 1 shows the main character-
istics. Approximately half of the children with IF were
dependent on PN. There were no significant differ-
ences in age, IF diagnosed in infancy, prematurity,
underlying diagnosis for surgery, age at resection or
gut lengthening procedure between children with IF on
PN and weaned from PN. More children were under-
weight (24% vs. 11%) and stunted (31% vs. 15%)
among the PN-dependent children versus those
weaned from PN, although the differences were not
significant. The weaned group had a higher proportion
with SBS (p=0.01) and SBS type 3 (p=0.01). They
also had a higher median percentage of remaining
small intestine compared to the children on PN
(p=0.05). Children in the PN group had been PN-
dependent for a median of 6.3 years and were more
likely to be on trophic agents like glucagon-like-
peptide-2 (p =0.01). Characteristics of the healthy ref-
erence group are published elsewhere.” The healthy
children were older (10.2 vs. 7.9 years, p =0.02), and
had a higher proportion of girls included compared to
the children with IF (p =0.003).

3.2 | HRQOL

Parents of children with IF reported significantly lower
HRQOL scores than parents of healthy children, ex-
cept for emotional functioning. The effect size ranged
from 0.9 to 1.6. There were no significant differences
in self-reported HRQOL scores between children with
IF and healthy reference groups, with an effect size of
0.1-0.4. In a subgroup analysis of PN dependence,
the mean scores of the PN dependent group were
lower than the weaned group, however, the differ-
ences were not significant (Table 2). Children with
motility disorders had significantly lower quality of life
than those with SBS (Supporting Information S3:
Table 4). Nonsignificant differences were observed

among the subtypes of SBS, with parent scores for
children with SBS type 1 consistently lower than those
with types 2 and 3 (Total HRQOL 67.4 vs. 84.5 and
77.2, respectively, p =0.46).

3.3 | Family impact module

Families with a child dependent on home PN had sig-
nificantly lower scores in all dimensions of the family
impact module than families with children weaned from
PN (Figure 1), with an effect size of 0.7-1.3. The mean
Family Impact total score was 49.4 (SD 22.9) in families
with a child on PN, significantly lower than the score of
73.6 (SD 19.6) in families with a child weaned from PN.
Daily activities (30.4 in the PN group vs. 65.7 in the
weaned) and parental social functioning (40.6 in the PN
group vs. 73.4 in the weaned) were particularly influ-
enced by the need for PN (Supporting Information S2:
Table 1).

3.4 | PedsQL Gastrointestinal Symptom
Scale scores

The parents of children on PN reported significantly
more total Gl symptoms and problems with food and
drink limits, trouble swallowing, and nausea and vo-
miting, compared to parents of children weaned from
PN, with a corresponding effect size of 0.7-0.8
(Table 3). Children with IF on PN reported signifi-
cantly more problems with diarrhoea than those
weaned from PN, with an effect size of 0.8 (Table 3).
More Gl symptoms were reported in children with
motility disorders compared to SBS and others
(Supporting Information S3: Table 5). Minor differences
were found in subgroup analysis of SBS type (results
not shown).

3.5 | Assessment of the most common
Gl symptoms

The IF group had a significantly higher proportion of
parent-reported Gl symptom scores below 1 SD of the
healthy reference group for all symptoms except for
blood in stools. The symptom with the highest propor-
tion of scores under the cut-off was diarrhoea, followed
by gas and bloating (Supporting Information S2:
Table 2, Supporting Information S1: Figure 1). Parents
of children with IF on PN had a significantly higher
proportion of scores under 1SD for food and drink
limits, trouble swallowing, heartburn and reflux, and
nausea and vomiting compared to parents of children
weaned from PN. A higher proportion of parents of
children with motility disorders scored under the cut-off
for stomach discomfort when eating and drinking,
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TABLE 1 Patient demographics and clinical characteristics.

e

Total (n =56) PN (n=29) Weaned (n=27) p Value
Age, years, mean (SD) 7.9 (5.1) 8.6 (5.7) 7.1 (4.7) 0.27¢%
Gender, boys, n (%) 38 (68) 20 (69) 18 (67)
IF diagnosed in infancy, n (%) 42 (75) 20 (69) 22 (82) 0.22¢
Prematurity, n (%) 27 (48) 10 (35) 17 (63) 0.06°

Moderate/Late (GA 32-37) 13 (23) 4 (14) 9 (33)

Very preterm (GA 28-32) 1(2) 1(3) 0

Extreme preterm (GA < 28) 13 (23) 5(17) 8 (30)

Aetiology, n (%) 0.01°¢

Surgical (SBS) 38 (68) 15 (52) 23 (85)

Motility 14 (25) 12 (41) 2 (7.5)

Other 4(7) 2(7) 2 (7.5)

Comorbidities, n (%) 0.11°¢

None 32 (57) 13 (45) 19 (70)

1-2 15 (27) 9 (31) 6 (22)

3 or more 9 (16) 7 (24) 2 (8)

Underlying diagnosis for surgery, n (%) 0.13°

NEC 11 (29) 4 (27) 7 (30)

Midgut volvulus 7 (18) 3 (20) 4 (17)

Hirschsprung 7 (18) 4 (27) 3 (13)

Intestinal Atresia 6 (16) 1(6) 5 (22)

Abdominal wall defects 6 (16) 3 (20) 3 (13)

Other surgical 1(3) 0 1(4)

Type of/surgical details of SBS, n (%) 0.01°¢

Type 1 8 (21) 5 (33) 3 (13)

Type 2 11 (29) 7 (47) 4 (17)

Type 3 19 (50) 3 (20) 16 (70)

Age at resection, days, median (range) 5 (1460) 0 (881) 10 (1460) 0.30°

% remaining small intestine,® 24% (79) 21% (69) 28% (78,5) 0.05°

median (range)

Gut lengthening, n (%) 7 (18) 3 (20) 4 (17) 0.58¢
GLP-2, n (%) 11 (29) 8 (53) 3(13) 0.01¢
Output Stoma, n (%) 11 (20) 8 (28) 3 (11) 0.18¢
Nutrition, n (%)

Feeding tube 28 (50) 19 (65) 9 (33) 0.03¢

Eating and drinking 50 (89) 25 (86) 25 (93) 0.67¢

EN 24 (43) 16 (55) 8 (30) 0.06°

PN 29 (52) 29 (100)

Infusions per week, median 7

PN dependencef 60% (34.6)

Time-dependent on PN (years), 1.9 (17.7) 5.7 (17.5) 0.6 (7.8) <0.001°

median (range)

(Continues)
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TABLE 1 (Continued)

Total (n = 56) PN (n=29) Weaned (n =27) p Value

Age at weaning from PN (months), 9.1 (96)

median (range)

Growth

Weight SDS, mean (SD) -1.01 (1.19) -1.23 (1.25) -0.78 (1.09) 0.15%
Length SDS, mean (SD) —0.95 (1.58) -1.16 (1.64) -0.73 (1.51) 0.312
BMI SDS, mean (SD) -0.50 (0.94) -0.59 (1.08) -0.40 (0.78) 0.47%
Underweight,9 n (%) 10 (18) 7 (22) 3 (11) 0.18¢
Stunting," n (%) 13 (23) 9 (31) 4 (15) 0.13¢
Undernutrition,' n (%) 3 (5) 3 (10) 0 0.13¢

Abbreviations: EN, enteral nutrition; GA, gestational age; GLP-2, glucagon-like-peptide-2; IF, intestinal failure; NEC, necrotising enterocolitis; PN, parenteral
nutrition; SBS type 1, end-jejunostomy; SBS type 2, jejunocolic anastomosis; SBS type 3, jejunoileal anastomosis; SBS, short bowel syndrome.

aT-test.

®Mann-Whitney test.

°Chi-square.

dFisher's exact test.

°Based on values from Struijis et al.

fProportion of estimated energy requirement covered by PN.
9Weight < -2SD.

ALength < -2SD.

'BMI < -2SD.

trouble swallowing, and nausea and vomiting com-
pared to parents of children with SBS.

Diarrhoea emerged as the most frequently reported
symptom by the children themselves (Supporting
Information S2: Table 2, Supporting Information S1:
Figure 1). Heartburn, reflux and diarrhoea were more
common symptoms in children with IF on PN compared
to children weaned from PN. A higher proportion of
children with motility disorders had a total Gl symptoms
score below the cut-off, and reported gas, bloating and
diarrhoea as common symptoms compared to children
with SBS.

3.6 | Associations between HRQOL and
Gl symptoms

A linear regression model showed a significant asso-
ciation between HRQOL and total Gl symptom score
after correcting for age, PN dependency, aetiology and
number of comorbidities (Supporting Information S2:
Table 3). Only the number of comorbidities was inde-
pendently associated with HRQOL.

4 | DISCUSSION

In this study, we found no significant association
between PN dependency and generic HRQOL scores
in children with IF, however, the families were severely
affected by the need for PN. We showed that Gl

symptoms varied according to PN dependency and
aetiology, with more symptoms in children dependent
on PN and children with motility disorders. Our analysis
revealed an inverse relationship between HRQOL and
Gl symptoms independent of PN dependency and
aetiology.

Our study found significantly lower parent-reported
scores for most dimensions of HRQOL in children with
IF compared to a healthy reference population. How-
ever, the children's own scores did not differ. Previous
studies have provided conflicting results on HRQOL in
children with IF, some reporting impaired physical
functioning and others lower parent scores for emo-
tional, school and psychosocial functioning.'®'"'® |n
contrast to our results, two recent studies found lower
self-scores in children with IF compared to a healthy
reference group in all dimensions of HRQOL."*"®

Weaning from PN is a major goal in the treatment of
paediatric IF, however, there is limited literature on its
impact on HRQOL in this population. Few studies have
focused on HRQOL according to PN dependency in
children with IF. Lower parent-reported psychosocial
health and total HRQOL have been reported in children
with IF weaned from PN compared to those on PN.'°
Others have, in contrast, found PN dependency to be
associated with lower school functioning.'® Contrary
to our hypothesis, we found no significant differences
in HRQOL linked to PN status, whether reported by
parents or the children themselves. This suggests that
weaning from PN may not improve the child's HRQOL,
with other factors like severity of Gl symptoms,
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FIGURE 1

T
100

Family impact model scores in children with intestinal failure based on their need of parenteral nutrition. HRQOL, health-related

quality of life; PN, parenteral nutrition. The triangle denotes the mean value for families with children dependent on parenteral nutrition, while the
squares denotes the mean value for families with children weaned from parenteral nutrition. Whiskers represent standard deviation from the mean.

comorbidities and caregiver support having a greater
impact than the mode of nutritional therapy. The PN-
dependent group included more cases with motility dis-
orders and SBS type 1 compared to the weaned group.
This could potentially affect the results since children
with motility disorders typically have lower quality of life
and more Gl symptoms than SBS, and both motility
disorders and SBS type 1 have greater difficulty wean-
ing from PN compared to SBS type 3.%° It is worth noting
that both parent- and self-scores of the PN-dependent
group were consistently lower than those of the weaned
group, indicating that there may be potential differences
between the two groups that are not accurately captured
by the generic HRQOL forms. In addition, subgroup
analysis of SBS subtypes showed no significant differ-
ences in HRQOL or Gl scores, although trends suggest
SBS type 1 could negatively impact quality of life. Spe-
cifically, the psychosocial dimensions tended to be
affected by the presence of a small bowel stoma. There
were also nonsignificant differences in nutritional status,
with the PN-dependent being shorter and thinner than
the weaned group. The cause of these differences,
whether due to underlying disease, management of IF,
or nutritional treatment, remains unknown.

While there were no significant differences in
HRQOL between children on PN and those weaned
from PN, families with a child on PN experienced
substantial adverse effects. These families scored
significantly lower in all dimensions of the family impact
module, with medium to high effect sizes. Previous

studies have also found lower quality of life in parents
of children with IF and low family impact scores. In one
study, PN dependency was linked to lower scores for
communication and daily activities.?' Another study
found increased stress, anxiety and depression and
lower HRQOL and family impact scores in families
with a child reliant on PN compared to healthy.?? The
level of care required for children on PN is substantial,
and our study confirms the significant burden placed
on parents as daily activity scores in families with PN
were particularly low. Caregivers in a previous study
reported a median of 29 h per week of direct medical
care for their child on PN, emphasising the need for
assistance.?® It is crucial to address these challenges
and include psychological support in intestinal reha-
bilitation teams.

Using generic HRQOL may not fully capture the
effects of disease-specific symptoms and challenges
related to IF and PN. Unfortunately, there is currently
no disease-specific HRQOL module for the paediatric
IF population. To address this, it is suggested to
incorporate the reporting of Gl symptoms alongside
generic HRQOLs. However, IF is a heterogeneous
condition with various underlying aetiologies and
symptoms that may vary greatly among patients. We
observed differences in Gl symptoms by PN depen-
dency. Children on PN had more Gl complaints and
experienced more difficulties with Gl symptoms related
to eating and drinking, and diarrhoea, compared to
those weaned from PN. However, there are limited
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studies on the association between Gl symptoms and
PN dependency in patients with IF. One study reported
lower total Gl symptom scores in children with IF
compared to healthy children, with no reference to PN
status. Another study reported a high frequency of
loose stools in children weaned from PN.%'°

Reporting the mean score for one symptom alone
does not provide insight into how many patients ex-
perience that particular symptom. To pinpoint the most
frequent symptoms for our paediatric IF population, we
identified symptoms with a high proportion of children
scoring equal to or below the cut-off of 1SD of a
healthy population.'* This is the first study to report
such scores in a paediatric IF population. Our findings
indicate that a considerable proportion of children with
IF experience gas, bloating and diarrhoea, suggesting
that these are common symptoms of IF. Symptoms
linked to oral intake of food and drink, as well as tol-
erance for enteral nutrition (e.g., reflux and vomiting),
were, as expected, more frequent in children receiving
PN. Furthermore, common symptoms varied based on
the underlying causes of IF.

The present study found an association between
HRQOL and total Gl score, which remained significant
after adjusting for age, PN dependency, aetiology and a
number of comorbidities. In a multivariate analysis, only
the number of comorbidities was independently associated
with HRQOL. Previous studies have shown that Gl
symptoms, such as abdominal pain, loose stools and
eating problems, are linked to HRQOL in adults with IF,
while diarrhoea has been found to reduce HRQOL in
toddlers with IF.'”** Similarly, in children with IF stool
frequency, loose stools and abdominal pain have been
linked to lower HRQOL."” While the Gl symptom scale
may be a useful tool for assessing HRQOL in children with
IF, constipation accounts for 25% of the total Gl score,
which may skew the overall assessment. Given that con-
stipation was not common in our cohort of children with IF,
the total Gl score might not accurately reflect their quality
of life. Therefore, further studies are needed to investigate
the relationship between HRQOL and Gl symptoms in
paediatric IF. Moreover, the Gl symptom scale does not
address the challenges of PN dependency. Hence, there
is a need to develop a disease-specific quality-of-life tool
that incorporates common challenges in children with IF,
such as relevant Gl symptoms, sleep, fatigue and
dependence on PN, among other factors. Other authors
have advocated for disease-specific questionnaires to
better understand how the condition affects the HRQOL in
paediatric patients."”

While weaning from PN is crucial for reducing
morbidity, and mortality, children with IF weaned from
PN in this study did not show improved HRQOL com-
pared to those dependent on PN. However, they had
higher total Gl symptom scores, that is, fewer Gl
symptoms, which indicates better quality of life.
Nevertheless, the parents of PN-dependent children

may compensate for the limitations imposed by PN,
thereby limiting its impact on the child's HRQOL.
Moreover, transitioning into adulthood may further
worsen the HRQOL of the IF patients on PN as they
become more self-dependent. As weaning from PN is a
major goal, health professionals working with paediatric
IF should be aware of the apparent limited effect of
weaning on the child's HRQOL. Regular follow-up
should continue after weaning from PN as these
children still have health issues affecting their quality
of life. Assessing and following Gl symptoms using
standardised forms could enhance the quality of care
for this patient group and may give a better indication
of how the disease affects the quality of life than
generic HRQOL forms. Measuring HRQOL and
Gl symptoms before and after patients are weaned
from PN may give more insight into how PN affects
children with IF and should be the focus of future
studies. More research into how PN affects various
aspects of life in children with IF, for example, sleep,
fatigue and child/parent relationship, as well as the
link between Gl symptoms and HRQOL in paediatric
IF is needed to further improve the treatment of this
patient group.

There are some limitations of this study. The rela-
tively small sample size of children with IF imposes a
need for caution when interpreting subgroup analysis
results. The heterogeneous nature of IF makes it difficult
to make assumptions for this group of patients. Despite
our efforts to include all patients in Norway with IF, the
rarity of the condition limit the power, which in turn could
lead to type 2 errors and failure to identify significant
differences. The data are collected in a cohort from
Norway, and results may not be representative of the IF
population in countries with different economies and
health systems. Collecting data on HRQOL in children is
challenging. Child self-report depends on the child's
developmental state, environment, timing and current
disease state, among others. Child and parent by proxy
reports do not always agree, especially as the children
become teenagers. By proxy, scores will also be influ-
enced by factors within the parents themselves. These
factors influence the reliability of our study. To com-
pensate for these challenges, we collected both self-
and by-proxy reports, as well as family quality of life, as
recommended in the literature.?®

In conclusion, paediatric patients with IF had a lower
parent-reported HRQOL compared to a healthy refer-
ence group, although there were no differences in the
children's own scores. PN dependency did not seem to
affect the patient's HRQOL but had a significant impact
on the family. Subgroup analysis showed differences in
Gl scores, with gas, bloating and diarrhoea being the
most common symptoms of IF. HRQOL scores were
associated with Gl symptom scores, suggesting that
including Gl symptoms in the assessment could improve
the evaluation of HRQOL in children with IF.
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