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Abstract: (1) Respiratory syncytial virus (RSV) infection in infants not only affects the child itself,
but also their families. Nevertheless, information on the overall impact is scarce. A comprehensive
caregiver-specific approach covering essential (health) dimensions and relevant stakeholders was
initiated under the ResQ Family study conducted in Germany, France, Italy and Sweden. The
primary objective is to investigate the health-related quality of life of parents and/or caregivers of
children (<24 months) hospitalised for RSV. (2) Each participant completes an online questionnaire
disseminated via social media and printed material in hospitals. Using the PedsQL™ FIM as well
as further self-designed questions, parent and patient characteristics as well as potential stressors
and preventive factors are recorded at baseline and after six weeks. Multivariate regression models
with health-related quality of life as main outcome parameter will be conducted. (3) The study
is currently in the recruitment process. A full analysis will be performed once the data collection
phase is complete. First results are to be expected in late 2023. (4) Publishing the results in the form
of scientific papers but also non-scientific (information) material will help us raise awareness for
RSV and the importance of prevention among healthcare professionals, patient representatives and
decision-makers.

Keywords: respiratory syncytial virus (RSV); quality of life; HRQoL; parents; infants; children; family;
participation; cohort study

1. Introduction

Respiratory syncytial virus, or RSV, is a highly contagious virus causing lower respi-
ratory tract infections (LRTI), particularly in very young children [1]. It commonly arises
during the coldest months of the year; however, shifts were reported due to preventive
measures related to the ongoing COVID-19 pandemic [2—4]. Each year, on a global scale,
RSV leads to approximately 33 million cases of acute LRTI, resulting in more than three
million hospitalisations in children under 5 years of age [5]. In the context of a European
community setting, direct costs per admission can be estimated at EUR 9682.8 represent-
ing a high (socio)economic burden not only for healthcare payers (EUR 4587.9) but also
from a societal perspective (EUR 5094.9) [6]. Although preterm infants and children with
pre-existing comorbidities are at high risk for acquisition, nearly all infants will have been
infected with RSV at least once by the age of two years, resulting in the hospitalisation
of one in every 56 healthy term-born infants in high-income countries [1,7-10]. In the
course of the infection, RSV often leads to bronchiolitis and pneumonia requiring (invasive)
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supportive care measures such as supplemental oxygen, fluid replacement, mechanical
ventilation or intubation which might result in long-term complications, such as wheezing
or impaired lung function later in childhood [11-13].

When the RSV infection takes a severe course, it might not only affect the infant’s health
but also significantly impact the life of other family members. Illness and hospitalisation of
children are often critical events leading to broad implications on everyday life resulting in
feelings of stress and anxiety especially for the affected parents [14]. These conditions are
part of the health-related quality of life (HRQoL) concept, a key health outcome indicator
in research studies [15,16]. HRQoL is the subjective well-being or quality of life relative
to one’s health or disease status and can be conceived as a multi-dimensional approach
including emotions, mental health as well as problems in relation to daily activities, work
productivity (loss) and family functioning [17-19]. In the context of RSV, various stressors
associated with the child’s hospitalisation can, therefore, impose a significant burden on
the entire family, leading to a wide range of detrimental effects on their daily life [20,21].

To date, previous studies investigated only isolated aspects of paediatric RSV infection
in relation to the child’s and/or parental (health-)related quality of life, addressed respira-
tory diseases in general or did not use a caregiver-specific instrument [21-24]. However,
some studies exploring aspects of the burden of respiratory infections in families were
conducted. In 2021, Diez-Gandia and colleagues reported a mean HRQoL loss in a Spanish
population of RSV-infected children and their parents of 38% during the first week of symp-
toms, using an ad hoc questionnaire over a period of 30 days [22]. In France, Lapillonne
et al. showed that, in particular, the emotional, physical and daily organisational aspects
of all family members were clearly impacted due to the infant’s hospitalisation for bron-
chiolitis [20,23]. Another study conducted in Sydney, Australia, evaluated an assessment
tool to measure the quality of life of caregivers of children with influenza-like illnesses
(Care-ILI-QoL) and showed significant decreased total QoL scores in parents with perceived
very/extremely sick children [24]. Yet, the impact is not fully known, as there is, to our
knowledge, no study available addressing the burden and impact on the entire family,
often described as the “Greater Patient” with a caregiver-specific multi-national approach
covering essential (health) dimensions and involving relevant stakeholders [25]. To fill
existing knowledge gaps, address the public health burden and emphasize the caregiver
perspective in this specific field of research, the ResQ Family study (ResQ Family: Impact of
Respiratory Syncytial Virus hospitalisation on Quality of life of Families—a multi-country
study) was initiated.

This study protocol provides the scientific basis for the ResQ Family project (http:
/ /www.resq-family.org, accessed on 10 March 2023). It defines the study design and study
objectives, describes the recruitment of the study population and explains the procedures,
evaluations and statistical analysis to be performed. The overarching aim of the ResQ
Family study is to comprehensively investigate the HRQoL of parents and caregivers of
children hospitalised due to RSV by applying a participatory research approach.

The following main hypotheses can be defined:

(@) An RSV infection with hospitalisation has an impact on the health-related quality of
life (HRQoL) of affected parents and caregivers;

(b) The severity of an RSV infection with hospitalisation is associated with health-related
quality of life (HRQoL) of parents and caregivers (over time);

(c) Socio-economic status, parental health literacy and support modify the association
between the severity of an RSV infection with hospitalisation and health-related
quality of life (HRQoL) of parents and caregivers.

2. Materials and Methods
2.1. Study Population and Design
The ResQ Family study runs from December 2021 until June 2024. Data are collected

between September 2022 and May 2023, corresponding to a typical RSV season duration
in countries of the northern hemisphere. The project was designed as a multi-country


http://www.resq-family.org
http://www.resq-family.org

Int. |. Environ. Res. Public Health 2023, 20, 5917 3of11

observational study in which parents and caregivers of children hospitalised for RSV were
invited to share their experiences via an online questionnaire.

Ensuring geographical distribution across Europe (Northern, Central and Southern
Europe), participants living in Germany, France, Italy and Sweden are enrolled in the
study. All parents and caregivers whose children (i) are under 24 months of age, (ii) were
diagnosed with RSV either by a confirmed test (e.g., ELISA /IFT/PCR from nasal secretion,
sputum or throat swab) or a doctor’s diagnosis based on typical symptoms during the RSV
season, (iii) were hospitalised no more than four weeks ago (calculated from the day of
hospital admission to the day the questionnaire was completed) for at least 12 h due to the
respective RSV infection are included in the study.

After completion of the baseline survey, study participants have the opportunity to
either end with an anonymous one-time attendance or provide their e-mail address for
follow-up participation six weeks later, examining the lasting impact (on the family) after
(the child’s) hospitalisation due to RSV.

2.2. Participation and Involvement of Relevant Stakeholders

In general, and to ensure the involvement of relevant stakeholders, the ResQ Family
project is accompanied by a multi- and transdisciplinary working group comprising the
“External Scientific Advisory Board (ESAB)” composed of researchers specialised in the
field of respiratory infectious diseases and/or quality of life and further parent and patient
representatives as well as healthcare professionals as part of the “Project Expert Group
(PEG)”. Each country is, thereby, represented by at least one parent (either as a representa-
tive of a national parents’ organisation or an affected caregiver) and one paediatrician or
neonatologist experienced with RSV.

Initial ideas for the study design were developed interactively together with all mem-
bers of the ESAB and PEG during a roundtable discussion in April 2022 and further refined
in separate expert and parent meetings. In the following and through regular exchanges,
the working group agreed on inclusion and exclusion criteria, gradually developed the
questionnaire and generated recruitment materials.

Throughout the recruitment phase, continuous contact will be maintained to review
and, if necessary, adapt the recruitment strategy.

2.3. Recruitment of Study Participants

Parents and caregivers can be approached during hospital stay, at or shortly after
discharge of their child hospitalised for RSV. However, conducting the survey has to take
place within four weeks following the first day the child was hospitalised. This time frame
was defined taking into account the average length of stay of RSV-infected children in
Europe (~2.7 days) as well as the underlying study conditions intending to ensure the
recruitment of a maximum number of participants, while avoiding potential recall bias [26].

Participants are mainly recruited by receiving the link to the online survey via social
media and newsletter channels of the European Foundation for the Care of Newborn Infants
(EFCNI) and their network. In addition, parent organisations, healthcare professionals in
hospitals, professional healthcare societies—especially those included in the ESAB and
PEG—as well as further networks in Germany, France, Italy and Sweden are encouraged to
support the promotion of the study. They are asked to either directly engage in in-person
recruitment of possible participants by distributing study-specific printout materials to
affected families or to spread the survey online via their network(s).

For this purpose, a multilingual recruitment toolkit was prepared and professionally
designed. The toolkit provides an overview of the project communication and survey re-
cruitment strategies in general and includes ready-to-use elements such as graphics and text
templates for social media (Facebook, LinkedIn, Instagram, Twitter), mailings, and newslet-
ter communication, as well as templates for printout materials (postcard, flyer/leaflet). To
ensure suitability and comprehensibility for the target group, all recruitment and informa-
tion material was developed and, subsequently, translated in collaboration with a skilled
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communications team as well as native-speaking parents and medical experts of all four
participating countries.

To clarify open questions, to explain the application of the toolkit in more detail
and to elucidate the possibility of distributing printout materials, additional briefing calls
with experts (ESAB and PEG members) of every participating country were carried out.
The toolkit was then made available in all language versions on EFCNI’s project-related
website (http://www.resq-family.org, accessed on 10 March 2023) and distributed via
e-mail to the expert network developed and involved in the study. In addition, printed
postcards were sent to all interested parties who offered to distribute them to affected
families in neonatal / paediatric wards in hospitals (e.g., together with the discharge letter)
or corresponding networks.

2.4. Data Collection

Data for the baseline survey were collected via a self-report online questionnaire of
84 single- and multiple-choice closed questions and one open question. Besides socio-
demographics of the participating parent or caregiver and the RSV-infected child, details
of the child’s comorbidities as well as the child’s symptoms during RSV infection and
hospitalisation are recorded. To assess the impact of the disease on HRQoL of affected fam-
ilies the standardised and caregiver-specific instrument PedsQL™ Family Impact Module
(PedsQL™ FIM) as well as further self-designed questions based on existing instruments
and literature in the respective field are used [27,28]. Completing the questionnaire requires
approximately 20 min in total.

To evaluate changes over time, parents and caregivers who consented for future
contact were invited by e-mail to take part in a follow-up six weeks after the baseline survey.
A re-query of the PedsQL™ FIM, further single- and multiple-choice closed questions
and one open question give participants the opportunity to add more information about
persistent symptoms or recovery, possible barriers and the long-term impact of the child’s
RSV infection on the family in general. The time required to answer the total of 23 questions
in the follow-up survey is estimated at 5-10 min.

All questions of the baseline and follow-up survey were initially set up in English,
serving as a master version for the respective country languages. With the help of native
speaking parent representatives and health care professionals of the PEG, questions which
were not already part of the validated PedsQL™ FIM were then translated into German,
French, Italian and Swedish, ascertaining (linguistic) comprehensibility and accessibility
to all study participants. To guarantee the expertise of both parents and doctors, each
language was reviewed by at least one parent representative and one medical expert fluent
in the corresponding language. By using a translation editor, all final language versions
were incorporated into SurveyMonkey, an online survey tool which fulfils the requirements
of the General Data Protection Regulation (GDPR) [29,30]. After the final set-up, native
speakers pre-tested the questionnaire in all four languages.

2.5. Research Outcomes and Instruments
2.5.1. Socio-Demographic Characteristics and Child’s Health Status

At baseline, different variables such as age, gender, highest level of education, civil
status, (legal) relationship to the child, place of residence and living conditions are included.
The presence of a history of prematurity, allergic diseases or other comorbidities as well as
symptoms of the current RSV infection and the specific infant’s quality of life are measured
using self-developed items adapted from questions by Diez-Gandjia et al. [22]. Moreover,
a severity index comprising the child’s RSV symptoms based on Leidy et al. will be
calculated [21].

2.5.2. Impact on Family/Caregiver

The PedsQL™ FIM serves as the main parent-reported outcome measurement in-
strument of the ResQ Family study and is assessed at baseline as well as in the follow-up
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survey [27,28]. Other measurement instruments such as the Parenting Stress Index or the
Caregiver Impact Questionnaire were not available in all required languages, were not
caregiver-specific (e.g., SF-6D, EQ5D-5L or PROMIS), were disease-specific for bronchiolitis
(Impact of Bronchiolitis Hospitalization Questionnaire) or were not yet validated (e.g.,
ad hoc 38 item-questionnaire developed by Diez-Gandia et al.) and, therefore, not used
or in a modified form only [22,23,31-35]. The PedsQL™ FIM consists of 36 items and
was designed to measure the impact of paediatric acute and chronic health conditions
on parents and the family with a recall period of one month [27,28,36]. Six parental self-
reported dimensions are covered: physical, emotional, social and cognitive functioning,
communication and worry [27]. The module also comprises items on parent-reported fam-
ily daily activities and family relationships [27]. Reliability and validity were demonstrated
in populations of chronically diseased children with, for example, cerebral palsy and birth
defects (and their parents/caregivers) and were also successfully tested in a community
sample [27,37]. The PedsQL™ FIM was validated in all official languages of the four
participating countries (Swedish, German, French, Italian) and allowed the calculation of a
sum score [27].

Further self-developed items based on questions from Diez-Gandia and colleagues
about parental worry or concern with regard to the child’s RSV symptoms were added [22].
To ensure the target group-specific relevance and completeness of the questionnaire, an
expert interview with a mother of an infant recently hospitalised for RSV was conducted.
Based on her feedback and insights from previous projects, further important aspects of
parents’ personal feelings during and after the hospital stay were incorporated [38,39]. As
a result, questions on the possibility to be present and interactive with the child receiving
intensive care, loss of work productivity and additional barriers as well as parental health
literacy and support were added to the survey. Three disease-independent screening
questions additionally assess the general health literacy of parents/caregivers [40]. To
investigate other possible unmet needs, feelings or coping strategies in relation to the RSV
infection of their child and/or the hospitalisation, parents or caregiver were asked about
their personal experiences in an open question.

A summary of all measurement instruments and measurement time points can be
found in Table 1.

Table 1. Overview on domains/variables/instruments/time points

Score/Instrument and

Domains Variables/Constructs Time Point
Data Source
Pelarental/famlly’ Age, gender, highest level of education, civil
socio-demographic . . . t0
o status, (legal) relationship to the child
characteristics

Infants” socio-demographic
and health characteristics

Age, gender, place of residence, living
conditions and circumstances, gestational
age, birth weight, type of pregnancy,
nutrition (before and during hospitalisation), t0
history of allergic diseases, compliance with
vaccination recommendations, RSV
prophylaxis

Infant’s comorbidities

Pre-existing health conditions t0

Infant’s symptoms during
RSV infection and
hospitalisation

Place of first diagnosis, type of diagnosis
(confirmed diagnosis vs. doctor’s diagnosis),
symptoms during or after the RSV infection

and hospitalisation, length of hospital stay,
type and duration of symptoms, clinical
manifestations, supportive care measures,
place of treatment

Based on Diez-Gandia

etal. [22] t0, 11
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Table 1. Cont.

Domains Variables/Constructs Score/Instrument and Time Point
Data Source
, . . . G.ene.r,.all behav.lour, sleepmg behav101.1r, Based on Diez-Gandia
Infant’s quality of life irritability, playing behaviour, exhaustion, t0, t1
. etal. [22]
attentiveness, demand for comfort
Worry / concern about Degree of O.V.erall worry, degre%e of worry Based on Diez-Gandia
child’s RSV about specific symptoms, feelings about t0, t1
. . o . o . etal. [22]
infection/symptoms child’s health status during hospitalisation
Presence with the child Permitted visits and visitors, frequency and
.. . .. ; . . Based on Kostenzer et al.
receiving duration of visits/presence, interaction with [38,39] t0
special/intensive care the child, involvement in child’s treatment ”
Physical Functioning
Emotional Functioning
Social Functioning
Impact of child’s disease on Cognitive Functioning PedsQL™ Family {0, 11
parents/caregiver/family Communication Impact Module [27] ’
Worry
Family daily activities
Family relationships
Parent/caregiver general
health Scale 1 (very bad)—10 (excellent) t0, t1
status
Current professional status, working hours,
Loss of work productivity missed working hours, impact on job 10, t1
productivity, impact on leisure activities
Barriers VISItmg hospitalised Distance, time, additional costs t0
child
Awareness of disease
complications/consequences, knowledge of Screening test for
Health Literacy preventive measures, comprehension of inadequate health t0
child’s infection and treatment, knowledge literacy [40]
about support for mental health problems
Degree of information on child’s health
status during hospitalisation, channel and
Support type of information, 1nf9rmat10n on {0
follow-up care and preventive measures to
avoid re-infection, information on mental
health support, type of mental health support
Overall impact of RSV Open question (additional feelings, potential
infection on parent/caregiver coping strategies, enduring t0, t1
and family impact/problems)
t1

Follow-up of child’s RSV

infection

Medical check-up

2.6. Statistical Analysis

The statistical evaluation will include descriptive, correlation and analytical analyses.

To measure the general impact of an RSV infection with hospitalisation on the HRQoL
of affected parents and caregivers, sum scores of the PedsQL™ FIM are compared to
results from a community sample study [37]. Correlation analyses will be conducted be-
tween parental/caregiver quality of life and severity of the infant’s RSV infection, parental
health literacy and supporting factors, work productivity (loss) and socio-demographic
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characteristics [21]. If variables are proven to be normally distributed, an independent
sample t-test will be used; otherwise, a non-parametric alternative. A change over the
observation period (t0—Dbaseline survey until t1—follow-up study) in variables measured
at both time points (see Table 1) will be calculated applying paired t-tests or by means of a
non-parametric alternative (pre-post effects). With the help of multiple linear and logistic
regression, it is anticipated to assess key determinates (potential stressors and preventive
factors) associated with the HRQoL of affected parents and caregivers as main outcome
parameter cross-sectionally and over time. The final models will be adjusted for relevant
confounders such as socio-economic factors, RSV prophylaxis, comorbidities, prematurity
or symptom status. Stratified and/or subgroup analysis (e.g., confirmed diagnosis vs.
doctor’s diagnosis) will be performed to estimate subpopulations.

All statistical analyses will be performed using the statistical software R (R Core
Team (2022), URL https:/ /www.R-project.org, accessed on 10 March 2023) or SPSS (IBM
SPSS Statistics for Windows, V.27-0, IBM Corp, Armonk, New York, NY, USA) with a
significance level set at 5%. The evaluation of the open questions will be carried out by
means of a structuring content analysis and with the support of an evaluation software
(e.g., MAXQDA) [41,42].

2.7. Ethics and Dissemination

Research data collected from parents and caregivers will be stored locally based on
established principles of data protection and security. The ResQ Family study was designed
according to the principles of the Declaration of Helsinki and the need for ethical approval
was waived by the Ethical Committee of the University of Maastricht in the Netherlands
on 4 August 2022 (reference number METC 2022-3307) prior to the start of recruitment. As
the Medical Research Involving Human Subjects Act (WMO) does not apply to the study,
it was confirmed that an official approval was not required. After confirmation of ethical
clearance, the study was registered at clinicaltrials.gov (ID: NCT05550545). Participation
is voluntary at all times and the study participants are informed about the content and
aim of the ResQ Family study before giving their consent. The results will be published
in open access peer-reviewed journals and further disseminated through international
conference contributions. Ultimately, the findings will be vividly prepared in the form of
scientific and non-scientific information material and shared with policy makers, national
and international parent organisations and the general public.

3. Results

The ResQ Family study is currently in the recruitment process which will take place
from September 2022 until May 2023. Interim analyses will be carried out in the following
months and a full analysis of the data will be conducted once the recruitment and data
collection of the follow-up is completed. The results are planned to be published in an
international peer-reviewed journal.

4. Discussion

By applying a participatory research approach and involving relevant stakeholders,
the ResQ Family study intends to provide scientific evidence on the HRQoL of parents
and caregivers of children hospitalised due to RSV in a comprehensive manner. It aims
first to generate knowledge not only on the HRQoL of parents and children, but also to
identify whether a variety of additional key determinants such as support or productivity
loss are associated with this multi-faceted construct. Finally, the findings can contribute
to minimise the public health burden of RSV and its consequences by identifying and
promoting disease prevention and support structures such as parental health literacy.

Compared to other studies, which are often limited to one country, the ResQ Family
project is multi-national in scope [20,22]. Including four European countries, higher rates
of patient enrolment, a representativeness of the burden of RSV and its impact on affected
families across Europe as well as the possibility for direct country comparison are expected.


https://www.R-project.org

Int. |. Environ. Res. Public Health 2023, 20, 5917 8of 11

Moreover, with the PedsQL™ FIM, an appropriate and validated instrument specifically
designed for caregivers, the ResQ Family project is, to our knowledge, the first study
using a caregiver-specific instrument to address HRQoL of parents/caregivers of children
hospitalised due to RSV [20-22,24,27,28]. Further items were adapted based on existing
instruments and published literature in the respective field. The continuous exchange with
(affected) parents during the ResQ Family questionnaire development and translation into
the respective country languages was crucial to cover all important aspects but also to
ensure comprehensibility. Involving relevant stakeholders such as parents, researchers and
medical experts right from the beginning of the study enables participatory research on
equal terms and simultaneously guarantees a high level of medical and methodological
expertise. A collaborative and transnational research approach further facilitates addressing
previously unmet needs and will ultimately help us raise awareness for the importance of
preventive measures for childhood RSV infections among healthcare professionals, patient
representatives, decision-makers and the general public.

However, some limitations need to be depicted. The study has an observational family
cohort study design and is, therefore, not able to reveal causal relationships. Direct effects
cannot be estimated as the study lacks a control group. Nevertheless, and provided that
sufficient participation in the follow-up study six weeks later is achieved, the study group
is confident to be able to inform about changes of the HRQoL of affected families over
time and in different European healthcare settings. Recruitment of participants is primarily
conducted via social media channels and, thereby, follows a voluntary response procedure,
possibly addressing a certain target group only to a certain extent. This could have a
potential impact on the representativeness of the results and may lead to sampling bias.
As this survey is a self-reported questionnaire, potential self-report biases due to factors
such as social desirability can occur [43]. Another problem might arise in the diagnosis of
children who are not officially tested for RSV. This could lead to an inclusion of children
with a suspected but not confirmed RSV infection. Lastly, since the study exclusively
considers hospitalised RSV patients, results cannot be fully transferred to outpatient cases.

5. Conclusions

The ResQ Family study will contribute to acquiring new knowledge on the burden of
RSV and its multidimensional impact on parents and caregivers of infected children. The
results can help to identify stressors and, on this basis, also preventive factors in order to
counteract and minimise the negative consequences on HRQoL aspects for future affected
families as well as healthcare providers and, eventually, the entire society. Ultimately, novel
approaches for disease prevention and support structures will be offered and awareness on
the global impact of RSV will be raised between policy makers, healthcare professionals
and the general public.

Author Contributions: The EFCNI scientific team conceptualised the study and set up the online
survey under the lead of L.J.I.Z. and C.T. and with critical feedback by J.K., LJ.I.Z., SM. and the
ResQ Family Study Group comprising members of the Project Expert Group (PEG) and the External
Scientific Advisory Board (ESAB). The PEG and ESAB substantially supported the recruitment of
respondents; I.T., S.B. and C.T. drafted the manuscript, which was shared with and continuously
reviewed by J. K., S.M. and L.J.L.Z.; LT. and S.B. will be responsible for the statistical analysis, with
feedback by C.T. and L.J.I.Z; LT, S.B., C.T,, L.J.I.Z. and S.M. will interpret and have full access to the
data. All authors have read and agreed to the published version of the manuscript.

Funding: EFCNI received a research grant from Sanofi in support of this independent study. The
donor had no role in any step of the research process.

Institutional Review Board Statement: Ethical review and approval were waived as the Medical
Research Involving Human Subjects Act (WMO) did not apply to the study.

Informed Consent Statement: Informed consent was obtained from all participants involved in the
study. Written informed consent was obtained from the patient(s) to publish this paper.



Int. |. Environ. Res. Public Health 2023, 20, 5917 9of 11

Data Availability Statement: Not applicable.

Acknowledgments: Thank you to all families/caregivers who participated in the survey and to the
ResQ Family study group (PEG and ESAB). We also would like to express our gratitude to all parent
organisations (SOS Préma, Bundesverband das frithgeborene Kind e.V., Svenska Prematurférbundet,
Vivere Onlus) and healthcare societies (European Society for Paediatric Research (ESPR), Union
of European Neonatal & Perinatal Societies (UENPS) and the Respiratory Syncitial Virus Founda-
tion (ReSVINET)) supporting the project. Contributors: ResQ Family study group. PEG (Project
Expert Group) members: Kajsa Bohlin, Department of Neonatology, Karolinska University Hospi-
tal/Karolinska Institutet, Stockholm, Sweden; Louis Bont, Department of General Pediatrics and
Pediatric Infectious Diseases, Wilhelmina Children’s Hospital, University Medical Center, Utrecht,
The Netherlands; Daniele de Luca, Division of Pediatrics and Neonatal Critical Care, A. Béclere Med-
ical Center, Paris Saclay University Hospitals, APHP, Paris, France; Katarina Eglin, Bundesverband
“Das frithgeborene Kind” e.V. (BVDfK), Frankfurt (Main), Germany; Susanna Esposito, Paediatric
Clinic, Pietro Barilla Children’s Hospital, University of Parma, Parma, Italy; Fabio Midulla, De-
partment of Maternal Infantile and Urological Sciences, Sapienza University of Rome, Rome, Italy;
Raffaella Nenna, Department of Maternal, Infantile, and Urological Sciences, Sapienza University
of Rome, Rome, Italy; Barbara Plagg, Institute of General Practice and Public Health, Provincial
College for Health Professions Claudiana, Bolzano, Italy; Audrey Reynaud, SOS Préma, Neuilly
sur-Seine, France; Karl Rombo, Riksférbundet Svenska Prematurforbundet, Stockholm, Sweden;
Sven Arne Silfverdal, Department of Clinical Sciences, Umea University, Umea, Sweden; Catherine
Weil-Olivier, Pediatrics, University of Paris, 7 Denis Diderot, Paris, France; Sven Wellmann, Depart-
ment of Neonatology, University Children’s Hospital of Regensburg (KUNO), Hospital St. Hedwig
of the Order of St. John, University of Regensburg, Regensburg, Germany; Martin Wetzke, Clinic for
Pediatric Pneumology, Allergology and Neonatology, Hannover Medical School (MHH), Hannover,
Germany; ESAB (External Scientific Advisory Board) members: Christian Apfelbacher, Institute of
Social Medicine and Health Systems Research (ISMHSR), Otto-von-Guericke University Magdeburg,
Magdeburg, Germany; Philippe Beutels, Faculty of Medicine and Health Sciences, University of
Antwerp, Antwerp, Belgium; Brigitte Essers, Department of Clinical Epidemiology and Medical Tech-
nology Assessment, Maastricht University Medical Centre, The Netherlands; Ulrike Ravens-Sieberer,
Department of Child and Adolescent Psychiatry, Psychotherapy, and Psychosomatics, University
Medical Centre Hamburg-Eppendorf, Hamburg, Germany.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References

1.

Shi, T.; McAllister, D.A.; O'Brien, K.L.; Simoes, E.A.F.; Madhi, S.A.; Gessner, B.D.; Polack, FP; Balsells, E.; Acacio, S.; Aguayo,
C.; et al. Global, Regional, and National Disease Burden Estimates of Acute Lower Respiratory Infections Due to Respiratory
Syncytial Virus in Young Children in 2015: A Systematic Review and Modelling Study. Lancet 2017, 390, 946-958. [CrossRef]
Olsen, S.J.; Winn, A K,; Budd, A.P; Prill, M.M,; Steel, J.; Midgley, C.M.; Kniss, K.; Burns, E.; Rowe, T.; Foust, A ; et al. Changes in
Influenza and Other Respiratory Virus Activity during the COVID-19 Pandemic—United States, 2020-2021. Morb. Mortal. Wkly.
Rep. 2021, 70, 1013-1019. [CrossRef]

Torres-Fernandez, D.; Casellas, A.; Mellado, M.].; Calvo, C.; Bassat, Q. Acute Bronchiolitis and Respiratory Syncytial Virus
Seasonal Transmission during the COVID-19 Pandemic in Spain: A National Perspective from the Pediatric Spanish Society
(AEP). J. Clin. Virol. 2021, 145, 105027. [CrossRef]

Nolen, L.D.; Seeman, S.; Bruden, D.; Klejka, J.; Desnoyers, C.; Tiesinga, ].; Singleton, R. Impact of Social Distancing and Travel
Restrictions on Non-Coronavirus Disease 2019 (Non—-COVID-19) Respiratory Hospital Admissions in Young Children in Rural
Alaska. Clin. Infect. Dis. 2021, 72, 2196-2198. [CrossRef]

Li, Y.; Wang, X.; Blau, D.M.; Caballero, M.T.; Feikin, D.R.; Gill, C.J.; Madhi, S.A.; Omer, S.B.; Simoes, E.A.; Campbell, H.; et al.
Global, Regional, and National Disease Burden Estimates of Acute Lower Respiratory Infections Due to Respiratory Syncytial
Virus in Children Younger than 5 Years in 2019: A Systematic Analysis. Lancet 2022, 399, 2047-2064. [CrossRef]

Mao, Z.; Li, X.; Dacosta-Urbieta, A.; Billard, M.-N.; Wildenbeest, J.; Korsten, K.; Martinén-Torres, F; Heikkinen, T.; Cunningham,
S.; Snape, M.D.; et al. Economic Burden and Health-Related Quality-of-Life among Infants with Respiratory Syncytial Virus
Infection: A Multi-Country Prospective Cohort Study in Europe. Vaccine 2023, 41, 2707-2715. [CrossRef]

Havdal, L.B.; Beds, H.; Bekkevold, T.; Bakken Kran, A.-M.; Rojahn, A.E.; Sterdal, K.; Debes, S.; Dellner, H.; Nordbg, S.A.; Barstad,
B.; et al. Risk Factors Associated with Severe Disease in Respiratory Syncytial Virus Infected Children under 5 Years of Age. Front.
Pediatr. 2022, 10, 1004739. [CrossRef]


https://doi.org/10.1016/S0140-6736(17)30938-8
https://doi.org/10.15585/mmwr.mm7029a1
https://doi.org/10.1016/j.jcv.2021.105027
https://doi.org/10.1093/cid/ciaa1328
https://doi.org/10.1016/S0140-6736(22)00478-0
https://doi.org/10.1016/j.vaccine.2023.03.024
https://doi.org/10.3389/fped.2022.1004739

Int. |. Environ. Res. Public Health 2023, 20, 5917 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Shi, T.; Balsells, E.; Wastnedge, E.; Singleton, R.; Rasmussen, Z.A.; Zar, H.].; Rath, B.A.; Madhi, S.A.; Campbell, S.; Vaccari, L.C,;
et al. Risk Factors for Respiratory Syncytial Virus Associated with Acute Lower Respiratory Infection in Children under Five
Years: Systematic Review and Meta—Analysis. |. Glob. Health 2015, 5, 020416. [CrossRef]

Glezen, W.P; Taber, L.H.; Frank, A.L.; Kasel, J.A. Risk of Primary Infection and Reinfection with Respiratory Syncytial Virus. Am.
J. Dis. Child 1986, 140, 543-546. [CrossRef]

Wildenbeest, J.G.; Billard, M.-N.; Zuurbier, R.P.; Korsten, K.; Langedijk, A.C.; van de Ven, PM.; Snape, M.D.; Drysdale, S.B.;
Pollard, A.J.; Robinson, H.; et al. The Burden of Respiratory Syncytial Virus in Healthy Term-Born Infants in Europe: A Prospective
Birth Cohort Study. Lancet Respir. Med. 2023, 11, 341-353. [CrossRef]

Bianchini, S.; Silvestri, E.; Argentiero, A.; Fainardi, V.; Pisi, G.; Esposito, S. Role of Respiratory Syncytial Virus in Pediatric
Pneumonia. Microorganisms 2020, 8, 2048. [CrossRef]

Sigurs, N.; Bjarnason, R.; Sigurbergsson, E; Kjellman, B. Respiratory Syncytial Virus Bronchiolitis in Infancy Is an Important Risk
Factor for Asthma and Allergy at Age 7. Am. ]. Respir. Crit. Care Med. 2000, 161, 1501-1507. [CrossRef]

Sigurs, N.; Gustafsson, PM.; Bjarnason, R.; Lundberg, F.; Schmidt, S.; Sigurbergsson, E; Kjellman, B. Severe Respiratory Syncytial
Virus Bronchiolitis in Infancy and Asthma and Allergy at Age 13. Am. |. Respir. Crit. Care Med. 2005, 171, 137-141. [CrossRef]
Hasan Tehrani, T.; Haghighi, M.; Bazmamoun, H. Effects of Stress on Mothers of Hospitalized Children in a Hospital in Iran. Iran.
J. Child Neurol. 2012, 6, 39-45.

Weldring, T.; Smith, S.M.S. Patient-Reported Outcomes (PROs) and Patient-Reported Outcome Measures (PROMs). Health Serv.
Insights 2013, 6, 61-68. [CrossRef]

Boivin, A.; Richards, T.; Forsythe, L.; Grégoire, A.; L'Espérance, A.; Abelson, J.; Carman, K.L. Evaluating Patient and Public
Involvement in Research. BMJ 2018, 363, k5147. [CrossRef]

de Wit, M.; Hajos, T. Quality of Life. In Encyclopedia of Behavioral Medicine; Gellman, M.D., Turner, ]J.R., Eds.; Springer: New York,
NY, USA, 2013; pp. 1602-1603. ISBN 978-1-4419-1005-9.

World Health Organization The World Health Organization Quality of Life Assessment (WHOQOL): Position Paper from the
World Health Organization. Soc. Sci. Med. 1995, 41, 1403-1409. [CrossRef]

Schlarmann, ].G.; Metzing-Blau, S.; Schnepp, W. The Use of Health-Related Quality of Life (HRQOL) in Children and Adolescents
as an Outcome Criterion to Evaluate Family Oriented Support for Young Carers in Germany: An Integrative Review of the
Literature. BMC Public Health 2008, 8, 414. [CrossRef]

Lapillonne, A.; Regnault, A.; Gournay, V.; Gouyon, J.-B.; Gilet, H.; Anghelescu, D.; Miloradovich, T.; Arnould, B.; Moriette, G.
Impact on Parents of Bronchiolitis Hospitalization of Full-Term, Preterm and Congenital Heart Disease Infants. BMC Pediatr.
2012, 12, 1-11. [CrossRef]

Leidy, N.K.; Margolis, M.K.; Marcin, J.P; Flynn, J.A.; Frankel, L.R.; Johnson, S.; Langkamp, D.; Simoes, E.A. The Impact of
Severe Respiratory Syncytial Virus on the Child, Caregiver, and Family during Hospitalization and Recovery. Pediatrics 2005, 115,
1536-1546. [CrossRef]

Diez-Gandia, E.; Gémez-Alvarez, C.; Lopez-Lacort, M.; Mufioz-Quiles, C.; Ubeda-Sansano, I; Diez-Domingo, J.; Orrico-Sanchez,
A. The Impact of Childhood RSV Infection on Children’s and Parents’” Quality of Life: A Prospective Multicenter Study in Spain.
BMC Infect. Dis. 2021, 21, 1-9. [CrossRef]

Lapillonne, A.; Regnault, A.; Gournay, V.; Gouyon, J.-B.; Benmedjahed, K.; Anghelescu, D.; Arnould, B.; Moriette, G. Development
of a Questionnaire to Assess the Impact on Parents of Their Infant’s Bronchiolitis Hospitalization. BMC Health Serv. Res. 2013, 13,
272. [CrossRef]

Chow, M.Y.K,; Morrow, A.; Heron, L.; Yin, J.K,; Booy, R.; Leask, J. Quality of Life for Parents of Children with Influenza-like
Iliness: Development and Validation of Care-ILI-QoL. Qual. Life Res. 2014, 23, 939-951. [CrossRef]

Basra, M.K.A_; Finlay, A.Y. The Family Impact of Skin Diseases: The Greater Patient Concept. Br. J. Derm. 2007, 156, 929-937.
[CrossRef]

Wang, X.; Li, Y.; Vazquez Fernandez, L.; Teirlinck, A.C.; Lehtonen, T.; van Wijhe, M.; Stona, L.; Bangert, M.; Reeves, R M.; Boas, H.;
et al. Respiratory Syncytial Virus—Associated Hospital Admissions and Bed Days in Children < 5 Years of Age in 7 European
Countries. |. Infect. Dis. 2022, 226, 522-528. [CrossRef]

Varni, ].W.; Sherman, S.A.; Burwinkle, T.M.; Dickinson, P.E.; Dixon, P. The PedsQL™ Family Impact Module: Preliminary
Reliability and Validity. Health Qual. Life Outcomes 2004, 2, 55. [CrossRef]

Varni, ].W.; Limbers, C.A.; Neighbors, K.; Schulz, K.; Lieu, ].E.C.; Heffer, R W.; Tuzinkiewicz, K.; Mangione-Smith, R.; Zimmerman,
J.J.; Alonso, E.M. The PedsQL™ Infant Scales: Feasibility, Internal Consistency Reliability, and Validity in Healthy and Ill Infants.
Qual. Life Res. 2011, 20, 45-55. [CrossRef]

European Commission Data Protection in the EU. Available online: https://ec.europa.eu/info/law/law-topic/data-protection/
data-protection-eu_en (accessed on 19 July 2022).

Art. 5 GDPR—Principles Relating to Processing of Personal Data. Available online: https://gdpr-info.eu/art-5-gdpr/ (accessed
on 19 July 2022).

Abidin, R.R. Parenting Stress Index-Short Form: Professional Manual, 3rd ed.; Psychological Assessment Resources, Inc.: Odessa, FL,
USA, 1995.

Boruk, M.; Lee, P,; Faynzilbert, Y.; Rosenfeld, R.M. Caregiver Well-Being and Child Quality of Life. Otolaryngol. Head Neck Surg.
2007, 136, 159-168. [CrossRef]


https://doi.org/10.7189/jogh.05.020416
https://doi.org/10.1001/archpedi.1986.02140200053026
https://doi.org/10.1016/S2213-2600(22)00414-3
https://doi.org/10.3390/microorganisms8122048
https://doi.org/10.1164/ajrccm.161.5.9906076
https://doi.org/10.1164/rccm.200406-730OC
https://doi.org/10.4137/HSI.S11093
https://doi.org/10.1136/bmj.k5147
https://doi.org/10.1016/0277-9536(95)00112-K
https://doi.org/10.1186/1471-2458-8-414
https://doi.org/10.1186/1471-2431-12-171
https://doi.org/10.1542/peds.2004-1149
https://doi.org/10.1186/s12879-021-06629-z
https://doi.org/10.1186/1472-6963-13-272
https://doi.org/10.1007/s11136-013-0538-y
https://doi.org/10.1111/j.1365-2133.2007.07794.x
https://doi.org/10.1093/infdis/jiab560
https://doi.org/10.1186/1477-7525-2-55
https://doi.org/10.1007/s11136-010-9730-5
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://gdpr-info.eu/art-5-gdpr/
https://doi.org/10.1016/j.otohns.2006.09.005

Int. |. Environ. Res. Public Health 2023, 20, 5917 11 of 11

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

Hays, R.D.; Sherbourne, C.D.; Mazel, R. User’s Manual for the Medical Outcomes Study (MOS) Core Measures of Health-Related Quality
of Life; RAND Corporation: Santa Monica, CA, USA, 1995.

EuroQol Research Foundation Valuation—EQ-5D. Available online: https:/ /euroqol.org/eq-5d-instruments/eq-5d-5l-about/
valuation-standard-value-sets/ (accessed on 21 October 2022).

Ader, D.N. Developing the Patient-Reported Outcomes Measurement Information System (PROMIS). Med. Care 2007, 45, S1-S2.
[CrossRef]

PedsQLTM—Officially Distributed by Mapi Research Trust. Available online: https://eprovide.mapi-trust.org/instruments/
pediatric-quality-of-life-inventory-family-impact-module (accessed on 5 August 2022).

Medrano, G.R.; Berlin, K.S.; Hobart Davies, W. Utility of the PedsQL™ Family Impact Module: Assessing the Psychometric
Properties in a Community Sample. Qual Life Res 2013, 22, 2899-2907. [CrossRef]

Kostenzer, J.; Hoffmann, J.; von Rosenstiel-Pulver, C.; Walsh, A.; Zimmermann, L.J.I.; Mader, S. Neonatal Care during the
COVID-19 Pandemic—A Global Survey of Parents” Experiences Regarding Infant and Family-Centred Developmental Care.
eClinicalMedicine 2021, 39, 101056. [CrossRef] [PubMed]

Kostenzer, J.; von Rosenstiel-Pulver, C.; Hoffmann, J.; Walsh, A.; Mader, S.; Zimmermann, L.J.I. Parents” Experiences Regarding
Neonatal Care during the COVID-19 Pandemic: Country-Specific Findings of a Multinational Survey. BM] Open 2022, 12, €056856.
[CrossRef] [PubMed]

Chew, L.D.; Bradley, K.A.; Boyko, E.J. Brief Questions to Identify Patients with Inadequate Health Literacy. Fam. Med. 2004, 36,
588-594. [PubMed]

Kuckartz, U. Qualitative Inhaltsanalyse. Methoden, Praxis, Computerunterstiitzung, 4th ed.; Beltz Juventa: Basel, Switzerland, 2018.
VERBI Software MAXQDA 2022. Available online: https://www.maxqda.com/new-maxqda-2022 (accessed on 20 December
2022).

Bauhoff, S. Self-Report Bias in Estimating Cross-Sectional and Treatment Effects. In Encyclopedia of Quality of Life and Well-Being
Research; Michalos, A.C., Ed.; Springer: Dordrecht, The Netherlands, 2014; ISBN 978-94-007-0753-5.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-sets/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-sets/
https://doi.org/10.1097/01.mlr.0000260537.45076.74
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory-family-impact-module
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory-family-impact-module
https://doi.org/10.1007/s11136-013-0422-9
https://doi.org/10.1016/j.eclinm.2021.101056
https://www.ncbi.nlm.nih.gov/pubmed/34401688
https://doi.org/10.1136/bmjopen-2021-056856
https://www.ncbi.nlm.nih.gov/pubmed/35393317
https://www.ncbi.nlm.nih.gov/pubmed/15343421
https://www.maxqda.com/new-maxqda-2022

	Introduction 
	Materials and Methods 
	Study Population and Design 
	Participation and Involvement of Relevant Stakeholders 
	Recruitment of Study Participants 
	Data Collection 
	Research Outcomes and Instruments 
	Socio-Demographic Characteristics and Child’s Health Status 
	Impact on Family/Caregiver 

	Statistical Analysis 
	Ethics and Dissemination 

	Results 
	Discussion 
	Conclusions 
	References

