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Abstract Introduction: This study is part of the “European
network and registry for intoxication type metabolic
diseases” (E-IMD) project. Intoxication-type inborn errors
of metabolism (IT-IEM) such as urea cycle disorders
(UCD) and organic acidurias (OA) have a major impact
on patients’ lives. Patients have to adhere to strict diet and

medication and may suffer from metabolic crises and
neurocognitive impairment. Disease-specific health-related
quality of life (HrQoL) assessment questionnaires are the
method of choice to estimate the subjective burden of a
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disease. To date, no such instrument is available for IT-
IEM.

Methods: Disease-specific patient- and parent-reported
HrQoL questions were constructed in German based on
focus group interviews with patients and parents. Ques-
tionnaires for patients from 8 to 18 years were piloted with
14 participants (n ¼ 9 children and adolescents, n ¼ 5
parents) by cognitive debriefing and tested psychometri-
cally with 80 participants (n ¼ 38 patients, n ¼ 42 parents)
for item characteristics, validity, and reliability to construct
the first version of a disease-specific HrQoL questionnaire.

Results: Twenty-eight questions were selected based on
item descriptives. Scales of self- and proxy questionnaires
demonstrated acceptable to excellent reliability in terms of
internal consistency (Cronbach’s a ¼ 0.70–0.93). Scales
and total scores correlated with those of generic HrQoL
questionnaires, showing convergent validity.

Discussion: The MetabQoL 1.0 questionnaire exhibits
sound psychometric properties and is a promising step
towards assessing patient-reported outcomes in research
and clinical practice. It provides a solid basis for translation
into other languages and further elaboration and psycho-
metric exploration in larger populations.

Introduction

This study is part of the “European network and registry for
intoxication type metabolic diseases” (E-IMD) project,
focusing on intoxication-type inborn errors of metabolism
(IT-IEM) such as urea cycle disorders (UCD) and organic
acidurias (OA). Estimated incidences are 1:35,000 for UCD
(Summar et al. 2014) and 1:21,000 for OA (Dionisi-Vici
et al. 2002). Recently, the natural course of the diseases has
been described in two large samples (K€olker et al. 2015a;
K€olker et al. 2015b; Waisbren et al. 2016). These reports
highlight that IT-IEM have a major impact on patients’
lives: Strict diet, daily intake of medication, the permanent
risk of severe metabolic crises, and neurological sequelae
are only some of the issues that the growing number of
long-term surviving patients and their families face.
Therefore, it is of utmost importance to consider health-
related quality of life (HrQoL) as a major outcome
parameter for this patient group besides medical and
biochemical measures (Matza et al. 2004).

HrQoL is defined as “a patient’s perception of the
impact of disease and treatment on functioning in a variety
of dimensions, including physical, psychological, and
social domains” (Varni et al. 1999, p. 126). Due to the
subjectivity of this construct, self-assessments by patients
are the preferred data source (Matza et al. 2013). However,

although self- and proxy assessments, e.g. by parents, often
differ, parents can be very valuable as an additional source
of information, especially in young or severely affected
patients (Upton et al. 2008).

There are three main types of HrQoL assessment tools.
Generic tools such as the PedsQL (Varni et al. 1999) target
the general population and allow comparison between
healthy individuals and individuals affected by any kind
of disease. Chronic-generic tools such as the DISABKIDS
(The DISABKIDS Group Europe 2006) allow more
specific comparison between individuals affected by differ-
ent diseases. Disease-specific tools such as the PKU-QOL
(Regnault et al. 2015) investigate the impact of a particular
disease or disease group on patients’ life. They have shown
high responsiveness to change of HrQoL (Wiebe et al.
2003) and are therefore the method of choice for measuring
this outcome parameter in clinical trials or long-term patient
management.

No such disease-specific instrument was available for IT-
IEM (Zeltner et al. 2014). We therefore developed a
questionnaire of this type, the MetabQoL 1.0, following
the ISPOR Guidelines (Matza et al. 2013). Four versions
were constructed: self- and parent reporting versions for
patients from 8 to 18 years and adapted self- and parent
reporting versions for patients younger than 8 years. The
development process encompassed three main steps. First,
focus group interviews were performed to identify core
topics with high content validity; details of the procedure
and results have been reported elsewhere (Zeltner et al.
2016). Items were constructed based on focus group results
and the available literature (e.g. The DISABKIDS Group
Europe 2006; Regnault et al. 2015).

This paper describes the second and third steps of the
questionnaire’s development for the patients’ group aged
from 8 to18 years. The second step was the exploration and
adaptation of item comprehensibility and clarity (“cognitive
debriefing”) in children, adolescents, and adults. The third
step was the psychometric evaluation of the instrument in a
larger group. Item descriptives (e.g. mean, missing values,
selectivity) served to select the most useful items, internal
consistency of the questionnaire was calculated to assess
reliability, and correlations between scores of the new
instrument and those of well-established generic HrQoL
questionnaires were used to test for convergent validity.

Methods

Subject Recruitment

For the cognitive debriefing, healthy children and adoles-
cents as well as paediatric patients with UCD, OAs, or
maple syrup urine disease (MSUD) from 8 to18 years were
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recruited in Innsbruck and Zurich to test the comprehensi-
bility and feasibility of the questionnaire booklet. Patients
who had received a liver transplant for treatment of their
metabolic disease were asked to recall the period before
transplantation.

For psychometric evaluation, a sample of families with
at least one child diagnosed with UCD or OA aged
8–18 years from the metabolic centres of D€usseldorf,
Hamburg, Heidelberg, Innsbruck, and Zurich was invited
by a member of the local medical team to participate in the
study. Transplanted patients were not included.

For both study phases (cognitive debriefing and psycho-
metric evaluation), individuals were excluded if they had
insufficient command of the German language or were
incapable of answering the questions due to neurocognitive
constraints.

Materials

Questionnaire booklets were created for patients and
parents. Patient self-report questionnaire booklets and
parent proxy-report questionnaire booklets both contained
basic demographic items, the newly developed questions
for the MetabQoL 1.0 instrument, and well-established
HrQoL questionnaires (described below). Parents worked
on the booklet independently, while patients answered all
questions in a one-to-one interview with a trained inter-
viewer with medical or psychological background at their
homes or at the hospital.

MetabQoL 1.0

Patient and parent questionnaires included the set of newly
developed items for the MetabQoL 1.0 instrument. The
items were elaborated by discussion among four of the
authors (N.A.Z., M.L., M.B., M.H.); they were originally
written in German and were translated into English for
presentation in this report.

A set of 52 questions was developed for parallel self-
and proxy assessment for patients from 8 to 18 years. Fifty
questions are answered using 5-point Likert frequency
scales (options: never, seldom, sometimes, often, always),
with an additional answer option (e.g. “no problem with
this”) for questions not applicable for all patients (e.g. tube
feeding). Two questions assess disease severity during the
last 12 months: (1) the disease has been “not bad at all,”
“slightly bad,” “medium bad,” “bad,” or “very bad” and (2)
number of hospital admissions “never,” “once,” “twice,”
“three to five times,” or “six times or more.” Item scores

can be aggregated to scale scores, which represent the core
dimensions of physical, mental, and social HrQoL and a
HrQoL total score.

PedsQL and DISABKIDS

Patients’ generic and chronic-generic HrQoL was assessed
using self- and proxy assessment versions of the PedsQL
(Varni et al. 1999; Felder-Puig et al. 2004) and the
DISABKIDS-37 (The DISABKIDS Group Europe 2006);
both instruments are reliable in terms of psychometric
properties.

The PedsQL is a well-established instrument to assess
the generic HrQoL of children and adolescents from 8 to18
years with a recall period of 4 weeks. Twenty-three items
are answered on a 5-point Likert frequency scale. The
PedsQL has scale scores for physical, social, emotional, and
school-related HrQoL. Social, emotional, and school-
related HrQoL can be aggregated to a psychosocial health
score. Sum scores of all scales represent the HrQoL total
score (Varni et al. 1999). The internal consistency of the
PedsQL total scale scores in the current sample was good to
excellent, with Cronbach’s a ¼ 0.88/0.93 (self-/proxy
report).

The DISABKIDS assesses HrQoL in children with
chronic disease from 8 to 16 years with a recall period of
4 weeks. The answering format comprises 5-point Likert
frequency scales. Six scales represent the three main
dimensions of HrQoL: limitation and medication (physical
HrQoL), independence and emotion (mental HrQoL), and
inclusion and exclusion (social HrQoL). Furthermore, a
total HrQoL score can be computed including all scales
(The DISABKIDS Group Europe 2006). The internal
consistency of the DISABKIDS total scale scores in the
current sample was good to excellent, with Cronbach’s
a ¼ 0.87/0.95 (DISABKIDS self-/proxy report).

Cognitive Debriefing

The MetabQoL 1.0 questionnaire was tested for comprehensi-
bility, relevance, and feasibility in a sample of five patients
(n ¼ 2 females, n ¼ 3 males; age range ¼ 8.72–16.77 years,
mean ¼ 12.42 � 4.05 years; n ¼ 1 liver transplanted) and
their parents (n ¼ 5 mothers). After completing the
questionnaire, one-to-one interviews were conducted at the
patient’s home, at the hospital, or by phone. The feasibility of
the whole booklet for psychometric evaluation containing all
three HrQoL questionnaires (MetabQoL 1.0, PedsQL, DIS-
ABKIDS) was assessed by interviewing four healthy partic-
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i p an t s (n ¼ 2 f ema l e s , n ¼ 2 ma l e s ; age
range ¼ 9.83–18.09 years, mean ¼ 12.66 � 4.36 years) at
home. All comments were discussed, and two of the authors
(N.A.Z., M.H.) decided adaptations to the booklet.

Psychometric Evaluation

Cases were excluded if �20% of the MetabQoL 1.0 data
were missing. The randomness of the remaining missing
data was analysed with Little’s MCAR test to ensure that
the imputation method was appropriate. Missing values in
the MetabQoL 1.0 were then imputed using the full
information maximum likelihood (FIML) method
(Arbuckle 1996).

The PedsQL and the DISABKIDS were scored accord-
ing to the corresponding manuals (Varni et al. 1999; The
DISABKIDS Group Europe 2006). Original scores of the
MetabQoL 1.0 (never/not applicable ¼0, seldom ¼1,
sometimes ¼2, often ¼3, always ¼4) were rescaled to
values between 0 and 100 (0 ¼ 100, 1 ¼ 75, 2 ¼ 50,
3 ¼ 25, 4 ¼ 0). Values of positively formulated items were
reversed to allow comparability with PedsQL and DIS-
ABKIDS. Accordingly, the best HrQoL was indicated by
values of 100, worst by 0. Scales of physical, mental, and
social HrQoL were computed by the mean of the
corresponding item values. A total score was computed by
the mean of all item values of the physical, mental, and
social scales.

Item selection was performed in two steps. The first step
was based on cut-offs derived from the literature (B€uhner
2011) and the distribution of item descriptives in the current
sample. Items were considered for exclusion if their mean
value was �90/85 (self-/proxy report), or if selectivity was
<0.3, or if correlation with other items was �0.80, or
missing raw data was >5% (e.g., indicating low acceptance
of an item), or if lack of comprehensibility had been
documented in the interview setting.

The second selection step consisted of screening these
problematic items. Items remained in the instrument if their
content was vital to cover main issues from the focus
groups, or in the interest of parallel content and compara-
bility of the self- and proxy-report questionnaires.

Reliability defined as internal consistency for total and
scale scores was determined using Cronbach’s alpha.
Scores �0.7 were considered acceptable (Scientific Advi-
sory Committee of the Medical Outcomes Trust 2002).
Concurrent validity between MetabQoL 1.0 and PedsQL/
DISABKIDS subscales and total scores was determined by
Spearman correlations. Due to the small sample size, factor
analysis models were not applicable (B€uhner 2011).

Analyses were performed with the statistical software
package SPSS, version 22.0, and Amos Version 23.0 for
Windows (IBM Corp. IBM SPSS Statistics for Windows.

Armonk, NY: IBM Corp). A predefined significance level
of p < 0.05 was set for all tests.

Results

Sample Characteristics

Of 87 families approached, 46 (53%) participated in the
psychometric evaluation. This resulted in a sample of 80
participants: 38 patients (n ¼ 17 females, n ¼ 21 males; age
range ¼ 7.86–17.77 years, mean age ¼ 12.56 � 3.03 years;
n ¼ 25 OA, n ¼ 13 UCD) with IT-IEM and 42 parents
(n ¼ 35 mothers, n ¼ 7 fathers) of children with IT-IEM
( n ¼ 1 9 f e m a l e s , n ¼ 2 3 m a l e s ; a g e
range ¼ 8.49–18.34 years, mean age ¼ 13.42 � 3.04 years;
n ¼ 27 OA, n ¼ 15 UCD; 32 parent-child pairs).

Cognitive Debriefing Results

Overall, patients and parents reported good feasibility of the
MetabQoL 1.0 and the validation booklet. The majority of
the questions were considered comprehensive and relevant
to patients and parents. The guidance of the interviewer was
important to improve patients’ concentration and ensure
that they understood the questions. Some questions (e.g.,
addressing motoric function, tube feeding) were not
applicable for all patients, but their parents were aware of
their relevance for other patients. Five questions had to be
rephrased to increase comprehensibility and one to increase
relevance.

Psychometric Evaluation Results

The self- and proxy questionnaires showed 6.01%/1.31% of
randomly missing data in the MetabQoL 1.0 (Little’s
MCAR test, x2 ¼ 10.02/x2 ¼ 464.94, DF ¼ 292/DF ¼ 492,
p ¼ 1.00/p ¼ 0.80) and therefore are qualified for the
application of data imputation.

Item Selection

The item selection process resulted in a final sample of 28
items. Selected items and their scale affiliation, representing
the first version of the MetabQoL 1.0, are listed in Table 1.
Detailed item descriptives and the selection process of all
items are shown in Supplementary Table 1.

Reliability

Psychometric properties of the MetabQoL 1.0 scales and
their correlations are summarised in Tables 2 and 3. Means
and skewness were higher for self-reported HrQoL than for
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proxy-reported HrQoL. Floor effects were not present, in
contrast to ceiling effects, which were more dominant in
self-reports than in proxy reports. Overall, reliability in
terms of internal consistency was acceptable to excellent
throughout all scales and total scores with a range of
Cronbach’s a ¼ 0.70–0.93, which was generally higher in
proxy reports than in self-reports. All scale intercorrelations
of the MetabQoL 1.0 were significant, ranging
r ¼ 0.60–0.96.

Validity

Convergent validity between the MetabQoL 1.0 and
PedsQL/DISABKIDS was present and generally higher
for the DISABKIDS than for the PedsQL (Table 4).
Correlations were not limited to corresponding scales but
also present between noncorresponding scales (e.g. Meta-
bQoL 1.0 physical scale with PedsQL scales).

Discussion

This study presents the development process of the first
disease-specific HrQoL questionnaire for paediatric patients
with IT-IEM, the MetabQoL 1.0. The content validity of the
questionnaire in general was ensured by involving patients
and their parents in focus group interviews at the very
beginning of the questionnaire development process (Zelt-
ner et al. 2016). Questions for self- and proxy assessment
were constructed based on statements from the focus
groups. Cognitive debriefing was performed to further
refine and focus the items of the questionnaire and to gain
a first impression concerning the practical applicability of
the instrument. Testing of the questionnaire in a larger
sample of IT-IEM patients was conducted to analyse its
psychometric properties.

Reliability in terms of internal consistency was accept-
able to excellent for all scales and total scores. A general
tendency towards high HrQoL was observed. This is
consistent with data from other disease-specific question-
naires (Regnault et al. 2015; Bullinger et al. 2015).
Correlation with the PedsQL and DISABKIDS scales was
investigated to examine concurrent validity. Correlations in
a medium range indicated that beyond measuring the
construct of HrQoL in general, the MetabQoL 1.0 – as
intended – adds specific content and information. This
result underscores the benefit of this disease-specific
questionnaire. As expected, correlations with the chronic-
generic instrument, DISABKIDS, were higher than with the
generic instrument, PedsQL. Since the DISABKIDS specif-
ically addresses a population with health conditions,
conceptualization of HrQoL was closer to the MetabQoL
1.0. Nevertheless, due to its more specific content, we

Table 1 Items included in the first version of the MetabQoL 1.0 for
self-assessmenta

Items included based on item analysisb Scale

1 Does it bother you that you are not allowed to eat
anything you want?

Physical

2 Does it bother you that you have to eat even when
you are not hungry?

Physical

3 Does it bother you that you have to take
medications?

Physical

4 Does the taste of your medications bother you? Physical

5 Does it bother you that you have regular check-ups? Physical

6 Are you afraid of having blood taken? Physical

7 Do you worry that you may have to go to the
hospital due to an emergency?

Physical

8 Do you worry about the results of your blood test? Physical

9 Does your metabolic disorder bother you when you
are playing or during other activities?

Physical

10 Does it bother you that you cannot move as well as
others?

Physical

11 Does it bother you that you get tired quickly? Physical

12 Does it bother you that you often feel sick to your
stomach?

Physical

13 Does it bother you that you have a feeding tube? Physical

14 Do you have trouble keeping up in school/in your
apprenticeship because of your metabolic
disorder?

Mental

15 Are you happy? Mental

16 Are you worried about your metabolic disorder? Mental

17 Are you sad because you have a metabolic disorder? Mental

18 Are you angry at having a metabolic disorder? Mental

19 Are you afraid of the future because of your
metabolic disorder?

Mental

20 Are you having problems doing things with friends
because of your metabolic disorder?

Social

21 Are others less willing to be friends with you
because of your metabolic disorder?

Social

22 Does it bother you that your parents or others in
your family are particularly worried about you
because of the metabolic disorder?

Social

23 Does it bother you that people treat you differently
because of your metabolic disorder?

Social

24 Does it bother you that many people do not
understand your metabolic disorder?

Social

25 Do you get left out because of your metabolic
disorder?

Social

26 Does it bother you when other people feel sorry for
you?

Social

27 How bad were your problems with your metabolic
disorder over the last 12 months?

Severity

28 In the past 12 months, how often did you have to be
admitted to the hospital in an emergency?

Severity

a The proxy assessment questionnaire consists of parallel rephrased
items (e.g. item 1: Does it bother your child that he/she is not allowed
to eat anything he/she wants?)
b Answering options: never, seldom, sometimes, often, always (items
1–26); not bad at all, slightly bad, medium bad, bad, very bad (item
27); never, once, twice, three to five times, six times or more (item 28)
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hypothesise that the MetabQoL 1.0 will be more responsive
to disease-related changes than the chronic-generic DIS-
ABKIDS (Wiebe et al. 2003) and thus most valuable for
clinical practice and research settings. This hypothesis will
be followed up in long-term studies.

Generally, the results of proxy assessment were more
favourable in terms of psychometric validity than the results
of self-assessment. Self-assessment revealed higher means,
increased skewness, lower reliability scores, and consider-
able ceiling effects for the mental and social scales. The
modality of data collection may have influenced the
answers; parents completed the questionnaires indepen-
dently, while children were interviewed. The focus groups
performed at the beginning of the questionnaire’s develop-
ment allowed space to freely express and discuss opinions
and feelings, encouraged by exchange with other affected
patients. The standardised questionnaire interview is a less
open communication situation and may have favoured
socially desirable answers. This idea is supported by the
observation that in contrast to focus group interviews,
where stigmatisation was a central topic (Zeltner et al.

2016), patients neglected this issue in the individual
interview situation.

Higher self-ratings than proxy ratings of children’s
HrQoL in healthcare are well known from the literature
(Eiser and Jenney 2007; Jamiolkowski et al. 2016).
Children have a more intuitive, spontaneous view of a
situation than adults and a tendency towards extreme
answers (Chambers 2002). Furthermore, the effects of
fatigue may be more prominent in children and adolescents
than in adults and may have led to a lack of concentration
during the interviews. This assumption is supported by the
results of the cognitive debriefing, which emphasised the
necessity of an interviewer guiding the patients through the
questionnaire booklet to maintain concentration. Some IT-
IEM patients have neurocognitive deficits, and their
chronological age may not fully reflect their development
age and concentration abilities. To reduce this bias, the
questionnaire was kept as short as possible, with 28 items
after psychometric evaluation. Furthermore, the more
comprehensible 10-item smiley version of the MetabQoL
1.0 instrument for patients younger than 8 years, which is
currently under development, may also prove useful in
older patients with cognitive impairment.

Notably, 83% of the participating parents were female.
In research about paediatric patients, higher representation
of mothers compared to fathers is a well-known phenome-
non (Goldstein et al. 2013) and may limit the general-
isability of parent reports.

The pattern of correlation between the MetabQoL 1.0
scales and the PedsQL and DISABKIDS scales showed not
only correlations between corresponding scales of the three
instruments but also correlations between noncorrespond-
ing scales. Furthermore, correlations were observed
between total score and physical, mental, and social scales
of the MetabQoL 1.0. Highest correlations were found
between physical HrQoL and the total score, which is,
however, partly due to the large number of items these
scores share. Overall, these findings lead to the hypothesis
that there may be only a single dimension behind the items
of the MetabQoL 1.0. The concept of the classical three

Table 3 Scale intercorrelations of the MetabQoL 1.0

Scales Correlation coefficient

Self/proxy

Physical – mental 0.67*/0.75*

Mental – social 0.60*/0.77*

Social – physical 0.66*/0.77*

Total score – physical 0.96*/0.95*

Total score – mental 0.78*/0.86*

Total score – social 0.79*/0.90*

Severity – physical 0.53*/0.57*

Severity – mental 0.48 */0.41*

Severity – social 0.48*/0.55*

Severity – total score 0.55*/0.57*

*p < 0.05

Table 2 Psychometric properties of the MetabQoL 1.0 questionnaire

Scale

Descriptive statistics
Reliability

N items Mean SD Median Skewness % Floor % Ceiling Cronbach’s a

Self/proxy Self/proxy Self/proxy Self/proxy Self/proxy Self/proxy Self/proxy
Physical 13 81.68/69.92 14.70/20.75 84.16/71.15 �0.92/�0.78 0/0 13.2/2.4 0.77/0.90
Mental 6 85.42/71.63 15.43/20.58 89.58/77.08 �1.36/�0.27 0/0 23.7/9.5 0.70/0.81
Social 7 86.47/72.87 15.60/20.22 92.86/73.21 �1.19/�0.36 0/0 26.3/14.3 0.70/0.81
Total score 26 83.83/71.11 13.39/18.68 87.98/71.15 �0.95/�0.32 0/0 5.3/2.4 0.88/0.93
Disease severity 2 81.25/75.30 21.89/26.69 87.50/87.50 �1.34/�1.12 0/0 39.5/31
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dimensions of HrQoL is under discussion, and others have
proposed the sole use of a single total HrQoL score (Solans
et al. 2008). Particularly, in IT-IEM, the influence of the
disease on patients’ lives may be global. Physical aspects
such as diet have a strong influence on social and mental
aspects (feeling different or socially excluded). IT-IEM
predominantly affect the brain. Therefore, cognitive func-
tioning is strongly associated with the physical dimension.
This association seems specific and is not present in the
majority of generic HrQoL questionnaires for children
(Rajmil et al. 2004) in which cognitive and emotional
functioning constitutes an independent mental dimension.

Factor analysis, which might have elucidated the
structure of the MetabQoL 1.0 in more detail, could not
be performed due to the sample size (MacCallum et al.
1999). Although the international character of this study
increased sample size, the diseases are rare, and large
patient samples can only be gathered over time. Therefore,
the questionnaire will be translated to be applied in larger
samples in the near future. Further psychometric explora-
tion will also include analyses of criterion validity, which
was not addressed in this study. Criterion validity refers to
the ability of a questionnaire to distinguish between
different groups of patients. Furthermore, a larger sample
may allow providing normative data. Normative data form
the basis to compare between patients and to describe an
individual’s position within the reference group, which
clearly is of long-term scientific interest. For now, the
MetabQoL 1.0 is a tool to identify profiles of concerns and
strains an individual patient experiences and opens the field
for targeted clinical counselling. Furthermore, changes of a
patient’s HrQoL over time or under different treatment

conditions can be monitored. These uses are not bound to
normative data.

The MetabQoL 1.0 may be applied in clinical practice as
well as in research, especially to detect changes in HrQoL
over time. In clinical practice, monitoring HrQoL over time
facilitates the identification of patients’ needs and emo-
tional and social aspects of the disease, which may not
easily be detected in clinical routine. Notably, impaired
social HrQoL has been shown for IT-IEM before (Fabre
et al. 2013). Interestingly, the use of HrQoL instruments
generally improves communication between patients and
the medical team, which results in enhanced patients’ well-
being (Velikova et al. 2004). This is of particular
importance during transitional phases such as transition to
kindergarten, to school, and to adolescence (Packman et al.
2012; Khangura et al. 2015), when the impact of the
disease and specific needs may change.

Considering research, disease-specific HrQoL measures
are a most interesting additional approach for measuring
outcome in clinical trials (Wiebe et al. 2003). The
MetabQoL 1.0 is a promising tool for assessing disease-
related HrQoL changes in IT-IEM. Furthermore, the
questionnaire facilitates the exploration of predictors of
HrQoL in IT-IEM patients and the development of
interventions targeting patients’ needs.

Conclusion

The MetabQoL 1.0 is the first psychometrically evaluated
HrQoL questionnaire addressing the specific impact of IT-
IEM on patients. Its targeted approach – in contrast to

Table 4 Correlation coefficients between the MetabQoL 1.0 and the PedsQL (generic)/DISABKIDS (chronic generic)

PedsQL DISABKIDS

Physical Mental Social

Physical Emotional Social School Psychosocial Total Limitation Medication Independence Emotion Inclusion Exclusion Total

MetabQoL 1.0
self-reporta

Physical 0.36* 0.43* 0.44* 0.41* 0.57* 0.52* 0.59* 0.57* 0.57* 0.55* 0.41* 0.47* 0.70*
Mental 0.20 0.34* 0.23 0.43* 0.47* 0.36* 0.50* 0.57* 0.57* 0.69* 0.41* 0.53* 0.69*
Social 0.33* *0.47 0.28 0.26 0.42* 0.40* 0.53* 0.47* 0.53* 0.56* 0.27 0.43* 0.57*
Total 0.37* 0.46* 0.45* 0.41* 0.57* 0.52* 0.63* 0.64* 0.63* 0.61* 0.43* 0.52* 0.75*

MetabQoL 1.0
proxy report

Physical 0.62* 0.51* 0.63* 0.52* 0.69* 0.72* 0.84* 0.62* 0.65* 0.67* 0.57* 0.74* 0.79*
Mental 0.45* 0.60* 0.59* 0.47* 0.67* 0.62* 0.68* 0.79* 0.58* 0.86* 0.52* 0.86* 0.84*
Social 0.67* 0.61* 0.72* 0.46* 0.73* 0.75* 0.82* 0.57* 0.73* 0.71* 0.70* 0.76* 0.85*
Total 0.63* 0.59* 0.71* 0.53* 0.75* 0.75* 0.86* 0.72* 0.71* 0.78* 0.65* 0.83* 0.89*

* p < 0.05
a Sample size for convergent validity analysis was n ¼ 37 in self-report (n ¼ 1 excluded due to complete missing of DISABKDIS and PedsQL
scores) and thereby different from all other psychometric analyses
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generic measures – renders the MetabQoL 1.0 a valuable
measure in clinical and research settings. Translation into
other languages and further evaluation will allow broader
application of the instrument.

Intellectual Property and Conditions of Use

Researchers or clinicians interested in using the MetabQoL
1.0# may contact the corresponding author (martina.
huemer@kispi.uzh.ch).

Acknowledgements We thank all patients and parents who partici-
pated in the study and shared their experiences of living with IT-IEM.
We greatly appreciate the valuable input of Monika Bullinger from the
University Medical Center Hamburg-Eppendorf regarding the design
of this study. Furthermore, we gratefully acknowledge all colleagues
involved for interviews and data management: Manuel Naterop,
Michelle Roth, Rachel Sommer, and Stefanie Witt. Finally, we thank
Ellen Russon for the translation of the questionnaire items into
English. The study was supported by radiz – Clinical Research
Priority Program for Rare Diseases from the University of Zurich and
by Milupa Metabolics, Friedrichsdorf, Germany.

One Sentence Take-Home Message

A newly developed disease-specific health-related quality
of life questionnaire for intoxication-type inborn errors of
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