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Anna Rozensztrauch 1,*, Robert Śmigiel 1, Dariusz Patkowski 2 , Sylwester Gerus 2, Magdalena Kłaniewska 1,
Julia Hannah Quitmann 3 and Michaela Dellenmark-Blom 4,5

1 Department of Nursing and Obstetrics, Division of Family and Pediatric Nursing, Wroclaw Medical
University, 50-556 Wrocław, Poland; robert.smigiel@umw.edu.pl (R.Ś.);
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Abstract: Aim: This study reports the reliability and validity of the Polish version of the Esophageal
Atresia Quality of Life (EA-QOL) questionnaires, which were originally developed in Sweden and
Germany. Methods: A total of 50 families of children (23 aged 2 to 7, and 27 aged 8 to 17) with
EA/TEF (esophageal atresia/tracheoesophageal fistula) participated in the study. The development
and validation of the Polish version of the EA-QOL involved forward-backward translation of
the survey items following the guidelines for cross-cultural translation, cognitive debriefing and
evaluation of psychometric properties, including assessment of internal and retest reliability, linguistic
validity, content validity, known-group validity and convergent validity. The medical records of
patients and standardized questionnaires were used to obtain clinical data. The level of significance
was p < 0.05. Results: The Polish versions of the EA-QOL questionnaires demonstrated strong
linguistic and content validity, are slightly discriminative for esophageal and respiratory problems,
but do not show convergent validity with the PedsQL 4.0 generic core scales. In terms of reliability,
the internal consistency of the subscale and total scale of Polish versions as measured by Cronbach’s
alpha is good, and retest reliability is excellent. Conclusions: The Polish versions of the EA-QOL
questionnaires meet most psychometric criteria that confirm the EA-QOL questionnaires’ reliability
and validity. This study enables application of these questionnaires in future research among children
with EA in Poland and participation in international multicenter studies focusing on advancing
knowledge of condition-specific QOL in this population. Future cross-cultural research using larger
sample sizes is still needed to better address the relationship between condition-specific and generic
QOL, as well as the discriminative ability of the EA-QOL questionnaires.

Keywords: quality of life; esophageal atresia; child; patient-reported outcome

1. Introduction

Esophageal atresia (EA), a rare congenital malformation, occurs in 2.4/10,000 births,
and is characterized by a discontinuity of the esophagus, which may be accompanied by
a pathological connection to the trachea, resulting in a tracheoesophageal fistula (TEF).
Infants born with EA need reconstructive surgery to restore continuity of the esophagus.
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In most cases, a primary anastomosis can be performed during the first days of life [1].
Nowadays, due to increased experience in surgical management and neonatal intensive
care, the survival rates of patients regularly exceed 90% [2]. Nevertheless, long-term
complications after repair of EA, including dysphagia and gastroesophageal reflux (GER),
as well as feeding difficulties such as choking, food retention and prolonged meals are still
common in the children. Respiratory distress due to recurrent respiratory infections and
coughing are also common in children with EA [3–8], as are coexisting anomalies, present
in 50% of the population.

Although the current body of knowledge of congenital EA is constantly growing, the
etiology and pathogenesis of this condition remain unknown, and scientists are working
on new theories in this regard. Surgical techniques in EA reconstruction in infants and care
directly before and after reconstructive surgery of EA have advanced. Furthermore, we
are more familiar with the long-term problems children and their families face after being
discharged from hospital. However, we still know very little about how having a child
with such a severe congenital defect affects the quality of life of the family. Witt et al. [9]
noted that prior to 2018, five out of seven studies focusing on the impact of EA on the
family reported a tremendous burden on parents due to their child’s illness. Looking
through the prism of medical problems, we tend to forget that behind a sick child stands
a family that must deal with a burden that may be beyond their strength. Therefore,
improving the quality of life (QOL) in these children, as well as reducing their morbidity
after reconstruction of EA, have become major long-term goals. However, in order to
be able to optimize QOL of patients and their families, information of both generic and
condition-specific QOL among these children is needed.

The research on QOL is a valuable source of information and a significant supplement
to the data obtained from clinical observations. QOL is a multidimensional construct with
many subdimensions capturing subjective experiences, and including psychosocial, physi-
cal, school well-being and functioning, as well as satisfaction with life [10]. A child’s illness
is the basis for the risk of a deterioration in his/her QOL, manifested as reduced mental
and physical health. However, application of the right treatment and its proper course, as
well as the appropriate living conditions of the patient, can contribute to an improvement
in QOL [11]. QoL was defined by Felce and Perry [12] as “an overall general well-being that
comprises objective descriptors and subjective evaluations of physical, material, social, and
emotional well-being together with the extent of personal development and purposeful
activity, all weighted by a personal set of values”, while HRQOL is defined by Ebrahim [13]
as “those aspects of self-perceived wellbeing that are related to or affected by the presence
of disease or treatment”. The current approach towards understanding health-related QOL
(HRQOL) is holistic in nature, as the treatment process pertains not only to the illness itself
and the related suffering, but also to the entire existence of the patient. The majority of
studies focusing on QOL in children after EA repair have used generic instruments [14],
which only allow for the assessment of particular elements included in the definition of
QOL and can be used regardless of the type of disease or its presence [15]. The develop-
ment of a condition-specific QOL questionnaire for children with EA could contribute to a
better understanding of the patient’s life situation, provide healthcare facilities with a more
accurate and reliable tool for patient evaluation and in the long-term help improve patient
care. Together with a generic QOL questionnaire, such a questionnaire is likely to allow
for a comprehensive assessment of the patient’s condition [16–18]. In recent years, a set
of age-specific condition-specific QOL questionnaires for children and adolescents with
EA were developed and these have shown sound psychometric performance in Sweden,
Germany and Turkey [3,19,20]. The aim of the present study was to translate and evaluate
the psychometric properties of the Polish versions of the EA-QOL questionnaires.
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2. Methods

The study procedure, which was in line with FDA/ISPOR guidelines, included trans-
lation, cognitive debriefing and field testing of the translated Polish version of the EA-QOL
questionnaires. The EA-QOL questionnaires include a set of age-specific questionnaires for
two age groups: 2–7 years and 8–17 years. The questionnaire for children aged 2–7 years
comprises 17 items and assesses the child’s QOL in three domains: eating—7 items, physical
health and treatment—6 items, social isolation and stress—4 items. Due to the children’s
age, this is a parent-proxy reported questionnaire. The questionnaire for 8–17-year-olds
has a child-reported and a parent-proxy-reported form. The content of the items in these
two versions is identical, the only difference being the use of the third person in the parent-
reported questionnaire. The questionnaire for children aged 8–17 years comprises 24 items
and assesses QOL in four domains: eating—8 items, social relationships—7 items, body per-
ception and health—5 items, and wellbeing—4 items. Respondents answer the questions
using a five-point Likert scale [3].

The research project was approved by the Bioethics Committee of Wroclaw Medical
University, Poland (permission no. KB-636/2020). The study was carried out following the
Declaration of Helsinki and Good Clinical Practice guidelines.

2.1. Participants and Settings

The study procedure was conducted from April 2020 to March 2021 in accordance
with FDA/ISPOR guidelines and a standardized study protocol written by the instrument
developer(s) [3]. The study group was selected based on nonprobability sampling and
comprised families of children after repair of EA in accordance with the ICD-10 criteria who
were aged 2–17 years at the time of the study. The children were patients at the Department
of Pediatric Surgery at the University Clinical Hospital in Wroclaw, one of the leading
centers for reconstructive surgery of EA in Poland. All possible study participants received
oral and written study information and were informed that the participation in the study is
voluntary and confidential.

Children aged ≥ 8 years provided self-reports and, additionally, the questionnaire
was completed by their parents. Due to their young age, children aged 2 to 7 years were
represented by their parents, who completed the questionnaire. The participating parent
provided confirmation of being the child’s main care provider, permanent residence with
the child and the lack of any diagnosed mental illness. The exclusion criteria for study
participation were a lack of written consent to participate in the study and child age < 2 years.

2.2. Clinical and Sociodemograhphic Data of the Patients

The patients’ clinical data were obtained from their medical records. These mainly
included birth parameters, concomitant congenital disorders, Gross EA subtypes, postoper-
ative complications and other surgical interventions. Health-related data at follow-up were
collected using a structured questionnaire completed by the parents, including digestive
and respiratory symptoms, and feeding difficulties of the child the last four weeks.

2.3. Translation and Linguistic Validation

The translation and cultural adaptation procedure was performed in accordance with
the international standards described in the literature [21,22] and the study protocol guide-
lines provided by the instrument developer, which also provided a careful description
of the aim of each item [3]. The EA-QOL questionnaires were forward-translated from
Swedish into Polish by two independent translators, who were native Polish speakers and
fluent in Swedish. The Polish versions were then verified and corrected by an expert—an
individual proficient in Swedish, with expertise in providing care to children with EA. At
this stage, a panel of experts, including a physician, a nurse, a physiotherapist, a psycholo-
gist and an expert in research on QOL in children with rare diseases, introduced a number
of significant linguistic modifications stemming from the discrepancy of meaning of several
questionnaire items. The resulting reconciled versions of the EA-QOL questionnaires were
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then sent to the author of the original instrument (MDB), where these were back-translated
from Polish to Swedish by a native professional Swedish speaker fluent in Polish. This
back-translation was reviewed for accuracy compared to the original Swedish version of
the EA-QOL questionnaires and discussed in the group. As the elements included in the
instrument did not deviate from the source version, and the translated Polish version of
the EA-QOL questionnaire was considered to achieve linguistic validity, they were sub-
mitted for cognitive debriefing among the target population with the same graphic layout
as the original.

2.4. Cognitive Debriefing

Documenting the target population input in item generation, along with evaluating
patient understanding through cognitive interviewing, can provide the evidence for content
validity [23]. The cognitive debriefing was conducted with 18 families. Medical records
were reviewed for child clinical data. In line with the study protocol, the participants
represented different severity levels of EA: severe EA clinical significant dysphagia, clini-
cally significant gastro–esophageal reflux disease, received dilatation of esophagus, airway
disease (three patients, for 2–7 years old and 8–17 years old); moderate EA, clinically
significant dysphagia, gastro–esophageal reflux disease, received dilatation of esophagus
or clinically significant airway disease with associated anomaly (four patients, for 2–7 years
old and 8–17 years old); mild EA, dysphagia or gastroesophageal reflux disease or airway
disease, no associated anomaly (two patients, for 2–7 years old and 8–17 years old).

The goal of the cognitive debriefing process was to identify any difficult or ambiguous
items in the questionnaire and to determine whether item interpretation differed among
the respondents compared to the instrument developers’ intentions of the items. The
duration of the cognitive debriefing face-to-face interviews ranged between 30 min and
45 min. Additionally, at the end of each interview, the respondents were asked about any
missing subjects related to the categories addressed in the questionnaire. Next, the results
of cognitive debriefing were discussed among the researchers and the instrument developer.
As there were no objections, we proceeded to conducting a field test.

2.5. Field Test

The aim of the field test was to evaluate reliability (internal reliability, retest reliability)
and validity (known-groups validity, convergent validity). The psychometric assessment of
the EA-QOL questionnaires was conducted with the use of a previously validated generic
HRQOL questionnaire. This was the Pediatric Quality of Life (PedsQL) 4.0 questionnaire,
which is composed of 23 items and assesses QOL within the preceding month in pre-
school children (aged 5–7 years), school children (aged 8–12 years) and adolescents (aged
13–18 years). The report for children aged 2–4 years comprises 21 items and does not
include school functioning and communication scales. Respondents rate the items on a
five-point Likert scale, where: 0 denotes “never” and 4 “almost always” [24–27].

The EA-QOL-Questionnaire Field Test procedure
The psychometric evaluation procedure consisted of five steps:

1. Printing the questionnaires and preparing pre-stamped envelopes;
2. Recruiting patients and parents;
3. Data collection and data registration in Excel/SPSS (including reminders to increase

the response rate plus a retest study with a maximum time interval of three weeks
between first and second measurement points);

4. Data analysis;
5. Agreement on the final EA-QOL questionnaires.

2.6. Statistical Analysis

The questionnaires’ descriptors used were the mean, median, SD and maximum and
minimum values. The item responses of the EA-QOL questionnaires and PedsQL 4.0
were linearly transformed to a scale of 0–100, with higher scores reflecting better HRQOL.
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Statistical analysis was performed using Statistica 13 (Tibco Inc., Palo Alto, CA, USA). The
internal reliability of subscale and total scores was confirmed if Cronbach’s alpha for the
scales exceeded 0.7. Retest reliability was calculated using intra-class correlation coefficient
(ICC). We expected moderate (0.5–0.75), good (0.75–0.9) and excellent (>0.90) ICC levels
(36). Qualitative variables between groups were compared using the chi-squared test.
Significant differences between the EA-QOL scores of the first and second measurement
occasion were calculated using the Wilcoxon signed-rank test. Known-groups validity
was tested for clinical subgroups (≥5 or more observations in each group) expected to
differ in EA-QOL total scores, with the Mann-Whitney U test, by comparing EA-QOL total
scores between EA children with or without esophageal, feeding and respiratory symptoms,
respectively. Cohen’s d was used for a standardized interpretation; effect size > 0.2, small;
>0.5, moderate; and >0.8, large. Convergent validity was examined using the Spearman’s
rho (rs) correlation coefficient between the total scores of the EA-QOL questionnaires and
of those of the PedsQL 4.0, expecting a correlation of at least ≥0.4. The level of significance
in all tests was p < 0.05.

3. Results
3.1. Cognitive Debriefing
Content Validity

The samples participating in the cognitive debriefing were: clinically significant
dysphagia, clinically significant gastro–esophageal reflux disease, received dilatation of
esophagus, airway disease (three patients, for 2–7 years old and 8–17 years old); moderate
EA—clinically significant dysphagia, gastro–esophageal reflux disease, received dilatation
of esophagus or clinically significant airway disease with associated anomaly (four patients,
for 2–7 years old and 8–17 years old); mild EA—dysphagia or gastroesophageal reflux
disease or airway disease, no associated anomaly (two patients, for 2–7 years old and
8–17 years old). All respondents participating in the cognitive debriefing of the Polish
version of the EA-QOL questionnaires for children 2–7 and for children 8–17 years stated
that the items were relevant to their experience, easy to understand and were not sensitive
to answers, suggesting strong content validity. The vast majority (89%) of participants
reported a positive overall perception of the EA-QOL questionnaires.

3.2. Field Test
3.2.1. Study Participants

Altogether, 50 families responded to the EA-QOL-questionnaires, including 23 children
aged 2 to 7 years, and 27 children aged 8 to 17 years. The study population is presented
in Table 1.

Table 1. Presentation of families responding to the EA-QOL-questionnaires for children aged 2 to
7 years (n = 23) and children aged 8 to 17 years (n = 27).

Children 2–7 Years Old Children 8–17 Years Old

N % Me Min Max N % Me Min Max

Male 13 54.2 19 70.4
Gestational age (in weeks) 37 30 41 37 30 41

Birth weight (in grams) 2360 1205 3370 2350 1010 3700
Multiple birth 11 45.8 1 3.7

Associated anomalies
Cardiovascular 9 37.5 5 18.5

Anorectal 2 8.3 2 7.4
Gastrointestinal excl. anorectal 4 16.7 2 7.4

Uro-genital 2 8.3 6 22.2
Limb 1 4.2 0 0.0

Vertabral-skeletal 1 4.2 7 25.9
Choanal atresia 0 0.0 0 0.0
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Table 1. Cont.

Children 2–7 Years Old Children 8–17 Years Old

N % Me Min Max N % Me Min Max

Eye 3 12.5 0 0.0
Ear 1 4.2 1 3.7

Central Nervous System 4 16.7 0 0.0
Pulmonary 0 0.0 3 11.1

Other 8 34.8 0 0.0
VACTERL 1 4.2 3 11.1
CHARGE 1 4.2 0 0.0

Chromosomal abnormality 3 12.5 2 7.7
Parental information

Parental age (in years) 36 25 45 39 33 49
Cohabitant partner 22 91.7 23 85.2
College/University 11 45.8 17 63.0

N, number of participants; Me, median; Min, minimum; Max, maximum.

Children aged 2–7 more commonly presented with vomiting during or after meals
(p = 0.04), signs of difficulty in swallowing food (p = 0.001) and airway infections (p = 0.001)
compared to children with EA aged 8–17 years (Table 2).

Table 2. Follow-up characteristics of the group studied.

Variables
Children 2–7 Years Old (n = 23) Children 8–17 Years Old (n = 27)

p-Value
N % Me Min Max N % Me Min Max

Child age (years) 4.5 2.0 7.0 11.0 8.0 16.0
Child weight (kg) 16.5 8.0 21.0 36.0 22.0 85.0
Child height (cm) 110.0 75.0 128.0 150.0 108.0 175.0

Number of siblings

0 7 29.2 10 37.0
1 13 54.2 13 48.1
2 2 8.3 3 11.1
3 2 8.3
8 1 3.7

Heartburn 6 25.0 6 22.2 0.82 **
Vomiting during or

after meals 7 29.2 2 7.4 0.04 **

Signs of difficulty in
swallowing food 15 62.5 5 18.5 0.001 **

Food getting stuck 6 25.0 9 33.3 0.51 **
Complaints of pain
while swallowing 3 12.5 0 0.0 0.06 **

Cough 15 62.5 13 48.1 0.30 **
Wheezing 4 16.7 5 18.5 0.86 **

Dyspnea at
rest/physical activity 7 29.2 5 18.5 0.37 **

Chest tightness 1 4.2 1 3.7 0.93 **
Airway infections 16 66.7 6 22.2 0.001 **

Does your child have
doctor-diagnosed

asthma?
4 16.7 3 11.1 0.57 **

N, number of participants; Me, median; U Mann-Whitney; ** chi2 test.

3.2.2. Descriptive Statistics, Internal Consistency and Retest Reliability

Descriptive statistics, internal consistency, and retest reliability of the age-specific
EA-QOL questionnaires are shown in Table 3.

Internal consistency achieved acceptable standards (Cronbach’s alpha ≥ 0.7) in all
domains on the EA-QOL questionnaire for children aged 2–7, all but one (body perception,
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0.65) on the child-report version for children 8 to 17 years old and all but one (eating, 0.68)
on the parent-reported version for children 8 to 17 years old.

In the case of the EA-QOL questionnaire for children aged 2–7 years, high levels of
retest reliability were observed for the following scales: eating (ICC, 1.00), physical health
and treatment (ICC, 0.95), social isolation and stress (ICC, 0.98), and total scales (ICC, 0.98).
As for the EA-QOL questionnaire for children aged 8–17 years, high levels of retest reliability
were observed for the following scales: eating (ICC, 1.00), social relationships (ICC, 1.00),
body perception (ICC, 1.00), health and well-being (ICC, 1.00), and total scales (ICC, 1.00).
As regards the EA-QOL questionnaire for the parents of children aged 8–17 years, high
levels of retest reliability were observed for the following scales: eating (ICC, 1.00), social
relationships (ICC, 0.98), body perception (ICC, 0.95), health and well-being (ICC, 1.00),
and total scales (ICC, 0.99).

Table 3. Descriptive statistics, internal consistency, and external reliability of the EA-QOL-
questionnaire for children aged 2 to 7 years (parent-report) and children aged 8 to 17 years (child-
and parent-report).

EA-QOL
Questionnaire

Scores

Descriptive Statistics Internal
Reliability External Reliability, Retest Study

Number
of Items

Number of
Respondents Median Min Max Cronbach’s

Alpha
Number

of Respondents

Level of
Agreement,

ICC

−95 CI;
+95 CI

Children 2–7 years old (parent-report)

Eating 7 23 67.9 39.3 96.4 0.70 23 1 1; 1
Physical health and

treatment 6 23 62.5 16.7 95.8 0.87 23 0.95 0.90; 0.98

Social isolation and
stress 4 23 62.5 0.0 100.0 0.80 23 0.98 0.97; 0.99

Total scores 17 23 62.5 25.8 92.3 0.70 23 0.98 0.96; 0.99

Children 8 to 17 years old (child-report)

Eating 8 27 84.4 21.9 100.0 0.72 26 1 1; 1
Social relationships 7 27 96.4 53.6 100.0 0.82 26 1 1; 1

Body perception 5 27 100.0 65.0 100.0 0.65 26 1 1; 1
Health and
well-being 4 27 87.5 62.5 100.0 0.75 26 1 1; 1

Total scores 24 27 90.6 61.3 100 0.84 26 1 1; 1

Children 8 to 17 years old (parent-report)

Eating 8 27 81.3 21.9 100.0 0.68 26 1 1; 1
Social relationships 7 27 85.7 53.6 100.0 0.80 26 0.98 0.96; 0.99

Body perception 5 27 100.0 40.0 100.0 0.79 26 0.95 0.90; 0.98
Health and
well-being 4 27 87.5 37.5 100.0 0.75 26 1 1; 1

Total scores 24 27 86.7 57.1 100.0 0.82 26 0.99 0.98; 1

Table 4 presents the comparison of the EA-QOL questionnaire scores in the “test” and
“retest” study. There were no statistically significant differences between the results. The
test-retest showed mainly excellent results.

3.2.3. Known-Groups Validity

Tables 5 and 6 show the comparison of the total scores on the EA-QOL question-
naires between subgroups in children aged 2–7 and children aged 8–17 with and without
digestive, respiratory and feeding symptoms, respectively. Due to the low sample size
(5 < observations in a subgroup), several comparisons were statistically not feasible. In
children with EA aged 2–7 years, the need for a long time to eat a meal (>30 min) was
significantly associated with lower EA-QOL total scores (p = 0.032). In children with EA
aged 8–17 years, lower EA-QOL total scores were significantly associated with feeding
difficulties (p = 0.039–parent-report; p = 0.037–child-report), dyspnea at rest (p = 0.039)
and physical activity (p = 0.039). All significant results indicated large effect sizes (>0.8).
Although several results demonstrated lower EA-QOL total scores in the group of children
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aged 2–7 and 8–17 years with presence of several reported symptoms, they did mostly not
reach statistical significance, p < 0.05.

Table 4. Comparison of the EA-QOL questionnaire scores in the “test” and “retest” study.

EA-QOL Questionnaire Scores

p-Value *Test Retest

Mean Me Min Max SD Mean Me Min Max SD

Children 2–7 years old (parent-report)

Eating 66.0 67.9 39.3 96.4 15.1 66.0 67.9 39.3 96.4 15.1 1.00
Physical health and

treatment 60.5 62.5 16.7 95.8 21.8 57.5 62.5 16.7 87.5 23.3 0.70

Social isolation and stress 60.9 62.5 0.0 100.0 28.0 60.5 62.5 0.0 100.0 30.2 0.95
Total scores 62.5 64.4 25.8 92.3 16.2 61.3 62.5 25.8 92.3 17.7 0.90

Children 8 to 17 years old (child-report)

Eating 81.6 84.4 21.9 100.0 15.9 81.5 82.8 21.9 100.0 16.2 0.99
Social relationships 85.4 96.4 53.6 100.0 18.3 84.3 91.1 53.6 100.0 18.1 0.68

Body perception 91.7 100.0 65.0 100.0 13.4 91.2 100.0 65.0 100.0 14.0 0.84
Health and well-being 86.6 87.5 62.5 100.0 13.3 86.1 87.5 62.5 100.0 13.3 0.88

Total scores 86.3 90.6 61.3 100.0 11.6 85.8 90.6 61.3 100.0 11.2 0.76

Children 8 to 17 years old (parent-report)

Eating 78.9 81.3 21.9 100.0 16.7 78.9 81.3 21.9 100.0 16.7 1.00
Social relationships 83.7 85.7 53.6 100.0 16.5 83.7 85.7 53.6 100.0 16.5 1.00

Body perception 90.0 100.0 40.0 100.0 17.7 90.0 100.0 40.0 100.0 17.7 1.00
Health and well-being 84.0 87.5 37.5 100.0 17.2 84.0 87.5 37.5 100.0 17.2 1.00

Total scores 84.2 86.7 57.1 100.0 12.3 84.2 86.7 57.1 100.0 12.3 0.99

* Wilcoxon test.

Table 5. Comparison of the total scores on the EA-QOL questionnaire between clinical subgroups in
children aged 2–7. p < 0.05 values are significant.

Children 2–7 Years Old (Parent-Report)

Yes No p-Value ** ES ***

N * Mean SD N * Mean SD

Digestive symptoms

Heartburn 6 60.4 20.1 17 63.2 15.3 1.000 0.16
Vomiting during or after meals 7 54.6 16.2 16 65.9 15.4 0.088 0.71

Signs of difficulty in swallowing food 14 62.9 14.7 9 61.8 19.2 0.705 −0.06
Food getting stuck 5 66.3 17.1 18 61.4 16.3 0.823 −0.29

Respiratory symptoms

Cough 14 60.2 19.2 9 66.0 10.1 0.614 0.38
Dyspnea at rest/physical activity 6 53.7 16.6 17 65.5 15.4 0.151 0.74

Airway infections 15 65.0 16.4 8 57.6 15.6 0.245 −0.46
Feeding difficulties

Avoids certain foods 19 63.5 15.1 4 57.4 22.7 0.776 −0.32
Eats a small portion 15 63.4 16.8 8 60.6 15.9 0.796 −0.17

Needs adjusted food consistency 13 59.4 14.8 10 66.4 17.9 0.278 0.43
Needs a long time to eat >30 min 13 56.3 15.3 10 70.5 14.2 0.032 0.96

Needs additional assistance while eating 14 59.1 15.7 9 67.6 16.4 0.244 0.53

EA = esophageal atresia; ES = effect size; OL = Quality of Life, * the number of patients included in the testing
refers to patients with both available clinical data and EA-QOL total scores, ** U Mann-Whitney test, *** Cohen’s
d used for a standardized interpretation; effect size > 0.2, small; >0.5, moderate; and >0.8, large.
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Table 6. Comparison of the total scores on the EA-QOL questionnaire between clinical subgroups in
children aged 8–17. p < 0.05 values are significant.

Children 8–17 Years Old (Parent-Report) Children 8–17 Years Old (Child-Report)

Yes No
p-Value ES

Yes No
p-Value ES

N Mean SD N Mean SD N Mean SD N Mean SD

Digestive symptoms

Heartburn 6 80.9 13.8 21 85.1 12.1 0.466 0.32 6 82.1 15.0 21 87.5 10.6 0.321 0.42
Signs of difficulty in

swallowing food 5 73.3 13.0 22 86.6 11.0 0.039 1.10 5 75.4 11.9 22 88.8 10.3 0.037 1.20

Food getting stuck 9 79.6 15.0 18 86.5 10.5 0.304 0.53 9 82.5 12.5 18 88.3 11.0 0.208 0.49
Respiratory symptoms

Cough 13 83.0 12.0 14 85.3 13.0 0.482 0.18 13 83.8 12.7 14 88.6 10.5 0.320 0.41
Dyspnea at

rest/physical activity 5 74.1 12.7 22 86.5 11.3 0.039 1.03 5 77.6 14.2 22 88.3 10.3 0.081 0.86

Airway infections 6 92.6 8.45 21 81.8 12.4 0.041 −1.02 6 93.0 8.45 21 84.4 11.8 0.066 −0.84
Feeding difficulties

Avoids certain foods 6 79.7 15.5 21 85.4 11.4 0.448 0.42 6 83.4 14.3 21 87.2 11.0 0.620 0.30
Eats a small portion 8 82.8 9.9 19 84.7 13.4 0.396 0.16 8 79.1 13.2 19 89.4 9.7 0.041 0.89

Needs a long time to eat
>30 min 8 88.6 11.7 19 82.3 12.4 0.184 −0.52 8 90.1 12.6 19 84.8 11.1 0.159 −0.45

Needs increased fluid
intake to make it easier

to swallow food
13 85.0 12.8 14 83.4 12.3 0.734 −0.13 13 84.0 14.5 14 88.5 8.0 0.771 0.38

3.2.4. Convergent Validity

The EA-QOL total scores for children aged 2–7 years did not show a statistically
significant correlation (n = 23, rs = 0.17) with the PedsQL 4.0 total scores. The EA-QOL total
scores for children aged 8–17 years did not demonstrate a statistically significant correlation
(child-report, n = 27, rs = 0.22; parent-report, n = 27, rs = 0.03) with the PedsQL 4.0 total
scores. This suggests that convergent validity was not achieved, and that condition-specific
and generic HRQOL in this study sample reflect different concepts.

4. Discussion

This study on the Polish versions of the EA-QOL questionnaires is the first of its kind
in Poland and a milestone for research on children with EA, since it will enable a QOL as-
sessment in research in Poland using an accurate and reliable condition-specific instrument
for children with EA. The Polish versions of the EA-QOL questionnaires demonstrated sat-
isfactory internal and retest reliability, strong linguistic and content validity and are slightly
discriminative for esophageal, respiratory or feeding difficulties. The Polish versions of the
EA-QOL questionnaires have the potential to further increase the knowledge of any risk
factors of QOL impairments in areas with proven importance to the EA patients, such as
eating, airway problems and aspects of social life. Hence, it will be possible to learn more
about the specific problems of the disease that patients may be dealing with in everyday
life and offer a great opportunity to improve the quality of care provided to these patients
in the entire country.

The results of the latest research show that from the patient’s perspective of general
well-being, the capacity for active daily functioning, the ability to participate in social roles,
health satisfaction, and physical and mental performance are more important and decisive
in determining the patient’s adherence to therapeutic recommendations [28,29].

As for reports on QOL in children after EA repair, it is clearly visible that research
methodology is of key importance [21,30,31]. A literature review has shown various re-
sults, but overall suggests that total generic QOL scores are lowered in patients with
EA [21]. However, looking at the research methods used, one cannot draw any definitive
conclusions pertaining to the impact of EA on the patients’ QOL. Thus, the main argu-
ment justifying the need for the development of the EA-QOL questionnaire was the lack
of a properly constructed condition-specific assessment to capture issues of importance
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to children and adolescents with EA and developed using international guidelines of
patient-reported outcomes.

4.1. Reliability

The internal reliability of the Polish version of the EA-QOL questionnaires has been
verified with Cronbach’s alpha, which is a measure of internal consistency of a given
research instrument, showing that the Polish version of the EA-QOL questionnaire is mainly
acceptable to good criteria [32], with subscale and total scale values referencing Cronbach’s
alpha between 0.7 and 0.9 [33,34]. Compared to previous research, satisfactory internal
reliability has also been found in the Swedish-German and Turkish versions of the EA-QOL
questionnaires [3,20]. Moreover, in the Polish version of the EA-QOL questionnaires for
children aged 2–7 and 8–17 there were no statistically significant differences between the
test and retest results. The excellent retest results could be explained by the high response
rate, which is similar to the Turkish version [20]. Chinapaw et al. [35] recommended that
adequate time between test and retest has an influence on reliability. Bobakova et al. [36]
suggested that if the time between the two questionnaires is short, the respondents might
remember their answers. Taking the above into account, while working in accordance with
the study protocol, we tried to avoid errors related to respondents remembering answers
by using the time of 3 weeks between the test and retest.

4.2. Validity

This study confirmed strong content validity of the Polish versions of the EA-QOL
questionnaires as defined by current standards [37]. All respondents participating in the
cognitive debriefing of the Polish version of the EA-QOL questionnaires confirmed the
relevance, clarity and adequacy of all the items. Firstly, a good translation may help prevent
poorly translated instruments that threaten the validity of the research data. We complied
with international standard to achieve linguistic validity of the Polish translation of the EA-
QOL questionnaires, which may help to explain the study findings. Secondly, it its known
that rare conditions pose specific challenges to psychometric evaluations of instruments,
especially due to low sample size and heterogeneity within the condition [38]. Therefore,
a cross-cultural approach in the development of HRQOL measurements strengthens the
generalizability of the study findings and may help to explain the strong content validity
of the Polish version of the EA-QOL questionnaires, which was found in this study. The
EA-QOL questionnaires were developed in Sweden and Germany, which are two North-
European countries with both similarities and differences with regard to healthcare system,
patient advocacy groups and follow-up care. For example, pediatric surgical care in Sweden
is centralized, while in Germany it is decentralized. However, both study centers provide
long-term follow-up care for children with EA. The cross-cultural approach may also limit
the challenges of the clinical heterogeneity of a condition [37].

It is desirable that condition-specific instruments can identify clinical parameters that
are associated with lower QOL in children, e.g., to discriminatively identify individuals
with a larger or lesser QOL burden [14]. The Polish versions of the EA-QOL questionnaires
for children aged 2–7 and 8–17 seem only slightly discriminative. In the questionnaire
version for children with EA aged 8–17 years, feeding difficulties, dyspnea at rest and
physical activity significantly were associated with lower QOL. In comparison, both the
Swedish-German and Turkish evaluation [3,20] showed good discriminative ability with
regard to digestive morbidity in the version for the EA-QOL questionnaires for children
8–17 years, reflecting that esophageal symptoms and feeding difficulties are associated
with reduced EA-QOL. However, many symptom groups were too small to be included in
a reliable statistical analysis and the groups included in the investigation were still small,
and smaller compared to the Swedish-German (n = 124) and Turkish (n = 105) field tests.
Furthermore, comparing the symptom prevalence reported in the Swedish-German sample
of the field test [3], the symptom prevalence seems mostly less in the Polish study sample.
For example, in the 2–7 age group, the Swedish-German sample vs. the Polish sample,
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wheezing was reported in 43% vs. 17%, chest tightness in 24% vs. 4% and heartburn in
31% vs. 25% of respondents. In the 8–17 age group, the Swedish-German sample vs. Polish
sample showed that 37% vs. 22% of respondents reported heartburn, 33% vs. 18% signs
of difficulty swallowing, 18% vs. 7% vomiting problems and 12% vs. 3% chest tightness.
Although the comparison has not been statistically tested, and the reasons for the variations
are not known, the clinical characteristics may illustrate the challenge of heterogeneity of a
rare condition such as EA. It is likely that these clinical characteristics may influence the
evaluation of clinical known-group validity and contribute to our study findings.

Interestingly, the EA-QOL questionnaires for children aged 2–7 and 8–17 years did not
show convergent validity in relation to the PedsQL 4.0 generic core scales, which is different
to previous evaluations. A possible explanation could be the statistically low sample size.
However, this may also be explained by condition-specific QOL for children with EA in
Poland reflecting a different concept than generic QOL. Since the EA-QOL questionnaires
achieved strong content validity, it would suggest important complementary information
of the instruments, next to a generic QOL instrument.

4.3. Implications and Methodological Considerations

It has recently been pointed out that rare diseases of childhood impact not only on
health but also on fundamental human rights. Children living with a rare disease have,
according to United Nations of the convention on the rights of the child, the rights to
healthcare and societal support to achieve optimal health and development [39]. The EA-
QOL questionnaires were developed using focus groups with children and their parents
to enable the child’s perspective and evaluation of his/her QOL [18]. Furthermore, the
evaluation in Poland has confirmed its content validity, increasing the chance that the
important needs of these children can be identified in future research and clinical care.
QOL assessments have been increasingly used in the EU countries since treatment outcome
evaluation based on the biological criterion became insufficient [40]. These studies comprise
a valuable source of medical information, as they complement data obtained in the course
of laboratory and diagnostic testing. The perspective they present differs from that seen
through the prism of professional medical knowledge. The patient perceives their illness
in the context of their own psycho-social situation and assesses their condition across
all domains of life. Undoubtedly, such studies aim towards improving communication
between medical staff and patients [41,42]. Mutual interactions within the treatment
process necessitate a shift from the traditional approach focusing solely on the measures
of physical health [43]. In fact, in a systematic review, it was found that integration of
patient-reported outcome measurements increased the identification and discussion around
HRQOL, especially in the psychosocial and emotional domains [44]. A previous study
showed that the use of an assessment of HRQOL may promote insights about health and
encourage children with chronic health conditions to discuss their outcomes with healthcare
professionals [45]. In the context of EA, international follow-up guidelines provide no
details, but underline the need for a QOL assessment in follow-up care [46]. Our study in
2019, the first and only such study conducted in Poland, confirmed that the assessment of
the QOL in children with EA is an essential element of caring for children after repair of
EA [47]. While the medical care for children with EA is well and systematically organized,
there is not yet any procedure which allows us to conduct follow–up in terms of QOL.
Although several evaluations of its applicability in a clinical context and for longitudinal
assessment remain, the Polish psychometric evaluations pave the way for future use in
research and clinical care. The Polish version of the EA-QOL research sample is small, but
cooperation with other centers is being established. The study was conducted in a leading
pediatric surgery center, so the group is clinically representative with a high response
rate. However, the results point to the importance of cross-cultural international research,
increasing the sample sizes and representativity of the study samples in children with EA.
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5. Conclusions

As a source of stress and something difficult to comprehend and accept, a rare child-
hood disease risks having a negative effect on how a child and his/her family functions.
The Polish version of the EA-QOL questionnaire meets most psychometric criteria that
confirm the EA-QOL questionnaires’ reliability and validity and allow for identifying
domains of life that pose problems to the patients and their family. This study enables ap-
plication of the questionnaires into future research among children with EA in Poland and
our participation in international multicenter studies focusing on advancing knowledge
of condition-specific QOL in this population. Future cross-cultural research using larger
sample sizes is still needed to better address the relationship between condition-specific
and generic QOL as well as the discriminative ability of the EA-QOL questionnaires.
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supervision, A.R., R.Ś., J.H.Q. and D.P.; project administration, A.R. All authors have read and agreed
to the published version of the manuscript.

Funding: This project was supported by the Ministry of Health subventions according to number of
SUBZ.E250.22.095 from the IT Simple system of the Wroclaw Medical University, Poland.

Institutional Review Board Statement: All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards. The study was approved by a relevant Bioethics Committee (KB No. 636/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, upon reasonable request.

Acknowledgments: The authors express their thanks to all respondents for their contributions to
this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Pedersen, R.N.; Calzolari, E.; Husby, S.; Garne, E.; EUROCAT Working Group. Oesophageal atresia: Prevalence, prenatal

diagnosis and associated anomalies in 23 European regions. Arch. Dis. Child. 2012, 97, 227–232. [CrossRef]
2. Sfeir, R.; Bonnard, A.; Khen-Dunlop, N.; Auber, F.; Gelas, T.; Michaud, L.; Podevin, G.; Breton, A.; Fouquet, V.; Piolat, C.; et al.

Esophageal atresia: Data from a national cohort. J. Pediatr. Surg. 2013, 48, 1664–1669. [CrossRef]
3. Dellenmark-Blom, M.; Dingemann, J.; Witt, S.; Quitmann, J.H.; Jönsson, L.; Gatzinsky, V.; Chaplin, J.E.; Bullinger, M.; Flieder,

S.; Ure, B.M.; et al. The Esophageal-Atresia-Quality-of-life Questionnaires: Feasibility, Validity and Reliability in Sweden and
Germany. J. Pediatr. Gastroenterol. Nutr. 2018, 67, 469–477. [CrossRef]

4. Presse, N.; Taillefer, J.; Maynard, S.; Bouin, M. Insufficient Body Weight of Adults Born with Esophageal Atresia.
J. Pediatr. Gastroenterol. Nutr. 2016, 62, 469–473. [CrossRef]

5. Gottrand, M.; Michaud, L.; Sfeir, R.; Gottrand, F. Motility, digestive and nutritional problems in Esophageal Atresia.
Paediatr. Respir. Rev. 2015, 19, 28–33. [CrossRef]

6. Menzies, J.; Hughes, J.; Leach, S.; Belessis, Y.; Krishnan, U. Prevalence of Malnutrition and Feeding Difficulties in Children with
Esophageal Atresia. J. Pediatr. Gastroenterol. Nutr. 2017, 64, e100–e105. [CrossRef]

7. Catalano, P.; Di Pace, M.R.; Caruso, A.M.; Casuccio, A.; De Grazia, E. Gastroesophageal reflux in young children treated for
esophageal atresia: Evaluation with pH-multichannel intraluminal impedance. J. Pediatr. Gastroenterol. Nutr. 2011, 52, 686–690.
[CrossRef]

8. Gatzinsky, V.; Jönsson, L.; Friberg, L.G.; Abrahamsson, K.; Sillén, U.; Gustafsson, P.; Olbers, J. Physiological Studies at 7 Years of
Age in Children Born with Esophageal Atresia. Eur. J. Pediatr. Surg. 2014, 25, 397–404. [CrossRef]

9. Witt, S.; Dellenmark-Blom, M.; Dingemann, J.; Dingemann, C.; Ure, B.M.; Gomez, B.; Bullinger, M.; Quitmann, J. Quality of Life in
Parents of Children Born with Esophageal Atresia. Eur. J. Pediatr. Surg. 2018, 29, 371–377. [CrossRef]

10. Petracci, E.; Cavrini, G. The effect of weight status, lifestyle, and body image perception on health-related quality of life in
children: A quantile approach. Qual. Life Res. 2013, 22, 2607–2615. [CrossRef]

http://doi.org/10.1136/archdischild-2011-300597
http://doi.org/10.1016/j.jpedsurg.2013.03.075
http://doi.org/10.1097/MPG.0000000000002019
http://doi.org/10.1097/MPG.0000000000000961
http://doi.org/10.1016/j.prrv.2015.11.005
http://doi.org/10.1097/MPG.0000000000001436
http://doi.org/10.1097/MPG.0b013e318202a3e5
http://doi.org/10.1055/s-0034-1390017
http://doi.org/10.1055/s-0038-1660867
http://doi.org/10.1007/s11136-013-0358-0


Int. J. Environ. Res. Public Health 2022, 19, 8047 13 of 14

11. Dellenmark-Blom, M.; Quitmann, J.; Dingemann, C. Health-Related Quality of Life in Patients after Repair of Esophageal Atresia:
A Review of Current Literature. Eur. J. Pediatr. Surg. 2020, 30, 239–250. [CrossRef]

12. Felce, D.; Perry, J. Quality of life: Its definition and measurement. Res. Dev. Disabil. 1995, 16, 51–74. [CrossRef]
13. Ebrahim, S. Clinical and public health perspectives and applications of health-related quality of life measurement. Soc. Sci. Med.

1995, 41, 1383–1394. [CrossRef]
14. Haverman, L.; Limperg, P.F.; Young, N.; Grootenhuis, M.A.; Klaassen, R.J. Paediatric health-related quality of life: What is it and

why should we measure it? Arch. Dis. Child. 2016, 102, 393–400. [CrossRef]
15. Yang, Y.F.; Dong, R.; Zheng, C.; Jin, Z.; Chen, G.; Huang, Y.L.; Zheng, S. Outcomes of thoracoscopy versus thoracotomy for

esophageal atresia with tracheoesophageal fistula repair: A PRISMA-compliant systematic review and meta-analysis. Medicine
2016, 95, e4428. [CrossRef]

16. Liu, J.; Yang, Y.; Zheng, C.; Dong, R.; Zheng, S. Surgical outcomes of different approaches to esophageal replacement in long-gap
esophageal atresia: A systematic review. Medicine 2017, 96, e6942. [CrossRef]

17. Niedzielski, A.; Chmielik, L.P.; Kasprzyk, A.; Stankiewicz, T.; Mielnik-Niedzielska, G. Health-Related Quality of Life Assessed in
Children with Adenoid Hypertrophy. Int. J. Environ. Res. Public Health 2021, 18, 8935. [CrossRef]

18. Dellenmark-Blom, M.; Chaplin, J.; Jönsson, L.; Gatzinsky, V.; Quitmann, J.H.; Abrahamsson, K. Coping strategies used by
children and adolescents born with esophageal atresia—A focus group study obtaining the child and parent perspective.
Child Care Health Dev. 2016, 42, 759–767. [CrossRef]

19. Dellenmark-Blom, M.; Abrahamsson, K.; Quitmann, J.H.; Sommer, R.; Witt, S.; Dingemann, J.; Flieder, S.; Jönsson, L.; Gatzinsky,
V.; Bullinger, M.; et al. Development and pilot-testing of a condition-specific instrument to assess the quality-of-life in children
and adolescents born with esophageal atresia. Dis. Esophagus 2017, 30, 1–9. [CrossRef]

20. Soyer, T.; Arslan, U.E.; Durakbasa, C.U.; Aydoner, S.; Turer, O.B.; Quitmann, J.H.; Dingemann, J.; Dellenmark-Blom, M. Feasibility,
Reliability, and Validity of the Turkish Version of the Esophageal-Atresia-Quality-of-Life Questionnaires to Assess Condition-
Specific Quality of Life in Children and Adolescents Born with Esophageal Atresia. Turk. J. Gastroenterol. 2021, 32, 640–650.
[CrossRef]

21. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the Process of Cross-Cultural Adaptation of Self-Report
Measures. Spine 2000, 25, 3186–3191. [CrossRef] [PubMed]

22. Wild, D.; Grove, A.; Martin, M.; Eremenco, S.; McElroy, S.; Verjee-Lorenz, A.; Erikson, P. Principles of Good Practice for the
Translation and Cultural Adaptation Process for Patient-Reported Outcomes (PRO) Measures: Report of the ISPOR Task Force for
Translation and Cultural Adaptation. Value Health 2005, 8, 94–104. [CrossRef] [PubMed]

23. Patrick, D.L.; Burke, L.B.; Gwaltney, C.J.; Leidy, N.K.; Martin, M.L.; Molsen, E.; Ring, L. Content Validity—Establishing and
Reporting the Evidence in Newly Developed Patient-Reported Outcomes (PRO) Instruments for Medical Product Evaluation:
ISPOR PRO Good Research Practices Task Force Report: Part 1—Eliciting Concepts for a New PRO Instrument. Value Health 2011,
14, 967–977. [CrossRef] [PubMed]

24. Varni, J.W.; Seid, M.; Kurtin, P.S. The PedsQL 4.0: Reliability and validity of the Pediatric Quality of Life Inventory Version 4.0
Generic Core Scales in healthy and patient populations. Med. Care 2001, 39, 800–812. [CrossRef] [PubMed]

25. Varni, J.W.; Burwinkle, T.M.; Seid, M.; Skarr, D. The PedsQL 4.0 as a pediatric population health measure: Feasibility, reliability,
and validity. Ambul. Pediatr. 2003, 3, 329–341. [CrossRef]

26. Varni, J.W.; Limbers, C.A.; Burwinkle, T.M. Parent proxy report of their children’s health related quality of life: An analysis of
13,878 parents’ reliability and validity across age subgroups using the PedsQL 4.0 Generic Core Scales. Health Qual. Life Outcomes
2007, 5, 2. [CrossRef]

27. Varni, J.W.; Limbers, C.A.; Burwinkle, T.M. How young can children reliably and validly self-report their health related quality of
life?: An analysis of 8,591 children across age subgroups with the PedsQL 4.0 Generic Core Scales. Health Qual. Life Outcomes
2007, 5, 1. [CrossRef]

28. Wang, X.S.; Zhao, F.; Fisch, M.J.; O’Mara, A.M.; Cella, D.; Mendoza, T.R.; Cleeland, C.S. Prevalence and characteristics of moderate
to severe fatigue: A multicenter study in cancer patients and survivors. Cancer 2014, 120, 425–432. [CrossRef]

29. McLoone, J.; Wakefield, C.; Cohn, R. Childhood cancer survivors’ school (re)entry: Australian parents’ perceptions.
Eur. J. Cancer Care 2013, 22, 484–492. [CrossRef]

30. Krishnan, U.; Mousa, H.; Dall’Oglio, L.; Homaira, N.; Rosen, R.; Faure, C.; Gottrand, F. ESPGHAN-NASPGHAN Guidelines
for the Evaluation and Treatment of Gastrointestinal and Nutritional Complications in Children with Esophageal Atresia-
Tracheoesophageal Fistula. J. Pediatr. Gastroenterol. Nutr. 2016, 63, 550–570. [CrossRef]

31. Ardenghi, C.; Vestri, E.; Costanzo, S.; Lanfranchi, G.; Vertemati, M.; Destro, F.; Pierucci, U.M.; Calcaterra, V.; Pelizzo, G. Congenital
Esophageal Atresia Long-Term Follow-Up—The Pediatric Surgeon’s Duty to Focus on Quality of Life. Children 2022, 9, 331.
[CrossRef]

32. Lohr, K.N. Assessing health status and quality-of-life instruments: Attributes and review criteria. Qual. Life Res. 2002, 11, 193–205.
[CrossRef] [PubMed]

33. Terwee, C.B.; Bot, S.D.M.; de Boer, M.R.; van der Windt, D.A.W.M.; Knol, D.L.; Dekker, J.; Bouter, L.M.; de Vet, H.C.W. Quality
criteria were proposed for measurement properties of health status questionnaires. J. Clin. Epidemiol. 2007, 60, 34–42. [CrossRef]
[PubMed]

http://doi.org/10.1055/s-0040-1710389
http://doi.org/10.1016/0891-4222(94)00028-8
http://doi.org/10.1016/0277-9536(95)00116-O
http://doi.org/10.1136/archdischild-2015-310068
http://doi.org/10.1097/MD.0000000000004428
http://doi.org/10.1097/MD.0000000000006942
http://doi.org/10.3390/ijerph18178935
http://doi.org/10.1111/cch.12372
http://doi.org/10.1093/dote/dox017
http://doi.org/10.5152/tjg.2021.201005
http://doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/pubmed/11124735
http://doi.org/10.1111/j.1524-4733.2005.04054.x
http://www.ncbi.nlm.nih.gov/pubmed/15804318
http://doi.org/10.1016/j.jval.2011.06.014
http://www.ncbi.nlm.nih.gov/pubmed/22152165
http://doi.org/10.1097/00005650-200108000-00006
http://www.ncbi.nlm.nih.gov/pubmed/11468499
http://doi.org/10.1367/1539-4409(2003)003&lt;0329:TPAAPP&gt;2.0.CO;2
http://doi.org/10.1186/1477-7525-5-2
http://doi.org/10.1186/1477-7525-5-1
http://doi.org/10.1002/cncr.28434
http://doi.org/10.1111/ecc.12054
http://doi.org/10.1097/MPG.0000000000001401
http://doi.org/10.3390/children9030331
http://doi.org/10.1023/A:1015291021312
http://www.ncbi.nlm.nih.gov/pubmed/12074258
http://doi.org/10.1016/j.jclinepi.2006.03.012
http://www.ncbi.nlm.nih.gov/pubmed/17161752


Int. J. Environ. Res. Public Health 2022, 19, 8047 14 of 14

34. Thorndike, R.M. Book Review: Psychometric Theory (3rd ed.) by Jum Nunnally and Ira Bernstein New York: McGraw-Hill, 1994,
xxiv + 752 pp. Appl. Psychol. Meas. 1995, 19, 303–305. [CrossRef]

35. Chinapaw, M.J.; Mokkink, L.B.; Van Poppel, M.N.M.; Van Mechelen, W.; Terwee, C.B.; Chinapaw, M.J.M. Physical Activity
Questionnaires for Youth. Sports Med. 2010, 40, 539–563. [CrossRef]

36. Bobakova, D.; Hamrik, Z.; Badura, P.; Sigmundová, D.; Nalecz, H.; Kalman, M. Test–retest reliability of selected physical activity
and sedentary behaviour HBSC items in the Czech Republic, Slovakia and Poland. Int. J. Public Health 2014, 60, 59–67. [CrossRef]

37. Matza, L.S.; Patrick, D.L.; Riley, A.W.; Alexander, J.J.; Rajmil, L.; Pleil, A.M.; Bullinger, M. Pediatric Patient-Reported Outcome
Instruments for Research to Support Medical Product Labeling: Report of the ISPOR PRO Good Research Practices for the
Assessment of Children and Adolescents Task Force. Value Heal. 2013, 16, 461–479. [CrossRef]

38. Price, V.E.; Klaassen, R.J.; Bolton-Maggs, P.H.; Grainger, J.D.; Curtis, C.; Wakefield, C.; Dufort, G.; Riedlinger, A.; Soltner, C.;
Blanchette, V.S.; et al. Measuring disease-specific quality of life in rare populations: A practical approach to cross-cultural
translation. Heal. Qual. Life Outcomes 2009, 7, 92. [CrossRef]

39. Matthews, L.; Chin, V.; Taliangis, M.; Samanek, A.; Baynam, G. Childhood rare diseases and the UN convention on the rights of
the child. Orphanet J. Rare Dis. 2021, 16, 523. [CrossRef]

40. Fayers, P.M.; Machin, D. Quality of Life: The Assessment, Analysis and Reporting of Patient-Reported Outcomes, 3rd ed.; Wiley
Blackwell: Hoboken, NJ, USA, 2016.

41. The world health organization quality of life group the world health organization quality of life assessment (WHOQOL): Position
paper from the World Health Organization. Soc. Sci. Med. 1995, 41, 1403–1409. [CrossRef]

42. Raina, P.; O’Donnell, M.; Schwellnus, H.; Rosenbaum, P.; King, G.; Brehaut, J.; Russell, D.; Swinton, M.; King, S.; Wong, M.; et al.
Caregiving process and caregiver burden: Conceptual models to guide research and practice. BMC Pediatr. 2004, 4, 1. [CrossRef]
[PubMed]

43. Vahdat, S.; Hamzehgardeshi, L.; Hessam, S.; Hamzehgardeshi, Z. Patient Involvement in Health Care Decision Making: A Review.
Iran. Red Crescent Med. J. 2014, 16, e12454. [CrossRef] [PubMed]

44. Bele, S.; Chugh, A.; Mohamed, B.; Teela, L.; Haverman, L.; Santana, M.J. Patient-Reported Outcome Measures in Routine Pediatric
Clinical Care: A Systematic Review. Front. Pediatr. 2020, 8, 364. [CrossRef] [PubMed]

45. Petersson, C.; Huus, K.; Åkesson, K.; Enskär, K. Children’s experiences about a structured assessment of health-related quality of
life during a patient encounter. Child: Care Health Dev. 2016, 42, 424–432. [CrossRef] [PubMed]

46. Dingemann, C.; Eaton, S.; Aksnes, G.; Bagolan, P.; Cross, K.M.; De Coppi, P.; Fruithof, J.; Gamba, P.; Husby, S.; Koivusalo, A.;
et al. ERNICA Consensus Conference on the Management of Patients with Esophageal Atresia and Tracheoesophageal Fistula:
Follow-up and Framework. Eur. J. Pediatr. Surg. 2019, 30, 475–482. [CrossRef]
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