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Abstract

Purpose To quantify and understand how to assess the quality of life and health-related QoL of parents with children with
congenital abnormalities.

Methods We conducted a systematic review with meta-analysis. The search was carried out in 5 bibliographic databases and
in ClinicalTrials.gov. No restriction on language or date of publication was applied. This was complemented by references
of the studies found and studies of evidence synthesis, manual search of abstracts of relevant congresses/scientific meetings
and contact with experts.

We included primary studies (observational, quasi-experimental and experimental studies) on parents of children with CA
reporting the outcome quality of life (primary outcome) of parents, independently of the intervention/exposure studied.
Results We included 75 studies (35 observational non-comparatives, 31 observational comparatives, 4 quasi-experimental
and 5 experimental studies). We identified 27 different QoL instruments. The two most frequently used individual QoL instru-
ments were WHOQOL-Bref and SF-36. Relatively to family QoL tools identified, we emphasized PedsQL FIM, IOFS and
FQOL. Non-syndromic congenital heart defects were the CA most frequently studied. Through the analysis of comparative
studies, we verified that parental and familial QoL were impaired in this population.

Conclusions This review highlights the relevance of assessing QoL in parents with children with CA and explores the diverse
QoL assessment tools described in the literature. Additionally, results indicate a knowledge gap that can help to draw new
paths to future research. It is essential to assess QoL as a routine in healthcare providing and to implement strategies that
improve it.
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Introduction

Congenital abnormalities (CA), also known as birth
defects, congenital disorders or congenital malformations,
are defined by the World Health Organization (WHO) as
structural or functional anomalies that occur during intrau-
terine life [1]. They can be detected in the prenatal period,
at birth, or sometimes only later [1].

CA does not affect only children; parents and the entire
family are affected too [2, 3]. A CA’s diagnosis comes
unexpectedly to parents and challenges their expectations
of the perfect and healthy newborn [4]. Parents face a
double challenge: on one hand, transition to parenthood
and, on the other, the news of pre or postnatal diagnosis
of a CA with its medical, personal, social and economic
consequences [4, 5]. In this context, it is understood that
the birth of a child with a CA implies a reorganization of
family roles and functions [5].

Literature reports that parents experience several men-
tal health problems such as anxiety, depression and soma-
tization [6, 7] and a reduction in quality of life (QoL) [3-5,
8-10]. This negative impact may persist over time with
extensive emotional, familial and financial costs [3, 11].

Fewer psychosocial resources and less support are risk
factors to higher psychological distress and lower QoL for
both the parent and the child [3, 11].

The most common type of CA are congenital heart
defects (CHD) [12]. They account for nearly one-third of
all major CA [13]. The reported birth prevalence of CHD
varies widely among studies worldwide. The estimate of
8 per 1000 live births is generally accepted as the best
approximation [13].

The improvement of survival rates has directed atten-
tion to factors that affect the child’s outcomes, both at
short and long-term [10]. Most studies focus on CA’s
physical and psychosocial consequences for the child and
pay little attention to the relationship between this con-
dition and their parents’ QoL [10]. However, a growing
number of questionnaires developed to evaluate the QoL
of parents/caregivers and families of children with chronic
illness or disability shows the improved recognition of
the importance of this subject [2]. Rempel and Harrison
(2007) reported that parents’ and families’ factors might
have a bigger impact on CHD child’s outcomes than heart
defect type or surgical palliation course [14]. The impair-
ment of parental mental health was consistently related to
the increased risk of child maltreatment and developmen-
tal differences achieved by the children [10].

The definition of health by the WHO, in 1946, as a
“state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity”, was
an important mark in history [15]. WHO Quality of Life
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Group (WHOQOL Group) argues that the ideal health
assessment should be multidimensional and measure phys-
ical health; physical, social and psychological functioning;
and QoL [16].

The term quality of life (QoL) has gained prominence.
The reduction of mortality, and the consequent increase in
the average life expectancy as a result of the evolution of
Medicine and Public Health, imposed a shift of the paradigm
in the assessment of health outcomes [17]. In other words,
measures of morbidity and mortality became insufficient to
translate health outcomes [17]. Although health is an essen-
tial domain of QoL, other domains such as culture, values,
and spirituality are key components of this concept and add
complexity to its measurement [18].

The definition of QoL is far from being consensual [19].
However, there is a core concept that is common to most
definitions. It is well summarized by WHOQOL definition
as “an individual’s perception of their position in life in the
context of the culture and value systems in which they live
and concerning their goals, expectations, standards and con-
cerns” [20]. This definition points out three fundamental
aspects of QoL: (A) that it is subjective; (B) includes both
positive and negative facets of life; and (C) it is a multidi-
mensional construct [21]. In this way, QoL allows a broad
and holistic assessment of health outcomes in research and
clinical settings [2, 6].

At the end of the twentieth century, a new concept of
health-related quality of life (HRQOL) had emerged to
encompass the aspects of QoL that influence health [22].
Centers for Diseases Control and Prevention (CDC) defined
HRQOL like “an individual’s or population’s perceived
physical and mental health over time” [23]. From the indi-
vidual perspective, HRQOL includes physical and mental
health perceptions and their correlates, including health risks
and conditions, functional status, social support, and socio-
economic status [23]. The community perspective includes
community-level resources, conditions, policies, and prac-
tices that influence a population’s health perceptions and
functional status [23].

Considering all the reasons mentioned, it is easy to under-
stand that QoL assessment presents a real challenge.

Surprisingly, there is no systematic review exploring QoL
or HRQOL of parents with children with CA, in the litera-
ture. The appropriate assessment of these outcomes of this
vulnerable population is an essential part of planning, execu-
tion and evaluation of strategies to maximize outcomes of all
family members [2, 10, 11]. This study’s primary purpose
was to identify the different assessment tools used to evalu-
ate the QoL and HRQOL of parents with children with CA.
A second aim is to analyze the quantitative assessments of
QoL and HRQOL described in this population. This system-
atic review will allow us to establish informed recommenda-
tions to guide policy, clinical care, and research.
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Methods
Search

The search was carried out in the bibliographic data-
bases: MEDLINE (Pubmed), SCOPUS, Web of Science,
Cochrane Central Register of Controlled Trials (CEN-
TRAL) and PsycINFO. To identify ongoing clinical trials,
we also searched in ClinicalTrials.gov. The query search
development was an iterative process in which controlled
vocabulary, free text, synonyms, and related terms were
used, connected by Boolean operators. We used three
main concepts: parents, CA and QoL. The query search
and respective adaptations to different databases are pre-
sented in online Appendix 1. Last search was done on
15th August 2020. No restriction on language or date of
publication was applied.

The search was complemented by references of the
studies found and studies of evidence synthesis. In addi-
tion, we conducted a manual search of abstracts of rel-
evant congresses and scientific meetings held in the last
five years (online Appendix 1). Lastly, experts in this field
were also contacted as well as the authors of the articles
found, in case of additional clarification was required.

Study selection

The inclusion criteria considered were (1) primary studies
on parents of children with CA independently of the inter-
vention/exposure studied; (2) reporting the outcome QoL or
HRQOL of parents of children with CA; (3) observational,
quasi-experimental or experimental studies. Other types of
studies like qualitative studies, letters, systematic reviews,
narrative reviews, and case-reports were excluded.

It is important to explain some operational aspects of
inclusion criteria. First, we considered studies whose popu-
lation was composed of children’s caregivers when >80%
were parents. Second, the age limit of Pediatrics is a con-
troversial issue, and the literature discourages the establish-
ment of an arbitrary age limit on pediatric care, especially
in the case of children with special health care needs [24].
However, because we need to establish our study population,
we adopted the definition of the American Academy of Pedi-
atrics, published for the first time in 1988 and reaffirmed in
the most recent recommendations, which consider the upper
limit as 21 years old [25-27]. Third, in case of doubt, if the
health condition studied should be considered a CA, we con-
sulted the MeSH (Medical Subject Headings) terms database
of the U.S. National Library of Medicine.

In the screening, we only analyzed the article’s title
and abstract. During the inclusion phase, all potential

candidates were selected by reading their integral text.
Both phases were carried out by two reviewers (MGR and
MMS), blindly and independently. The reason for exclu-
sion was recorded using an eligibility checklist — online
Appendix 2. The method of resolution of disagreements
was a third reviewer (JDR). The reproducibility of the
selection process was evaluated using the proportion of
agreement.

Data extraction

Data were collected through a specific form which was
subjected to a pilot study. We extracted the following char-
acteristics: general characteristics of the study (aim, study
design, time frame, setting, sample size and sampling),
sociodemographic characteristics of the sample (sex, age,
marital status, and socioeconomic status), children clini-
cal status characterization (type of CA, severity of disease
and children’s age), methods of assessment and results of
parental outcomes QoL and HRQOL. Whenever possible,
summary measures of the quantitative scores for different
constructs and their respective estimates of precision were
extracted (when necessary, the authors were contacted). As
in the selection phase, the extraction was carried out by two
reviewers (MGR and JDR), blindly and independently, and
a third reviewer was used as a method for solving disagree-
ments (MMS).

Risk of bias (quality) assessment

Considering that the review included several types of stud-
ies, we evaluated the studies’ quality by adapting different
recommendations. For observational studies, we selected
five items from STROBE Statement (STrengthening the
Reporting of OBservational studies in Epidemiology): 3
from the methods section (6. Participants, 7. Variables and
8. Data sources/measurements) and 2 from the results sec-
tion (13. Participants and 14. Outcome data). The Cochrane
Collaboration’s tool for assessing risk of bias was used for
experimental studies assessment. The quality evaluation was
performed by two reviewers (MGR and JDR), blindly and
independently. Disagreements between the reviewers were
solved by a third reviewer (MMS).

Strategy for data synthesis

The qualitative synthesis aimed to identify the instruments
used to assess parents’ QoL and HRQOL. In this analysis,
studies were organized by type of study, CA, and outcome
assessment method.

We can classify clinical studies as experimental, quasi-
experimental and observational. We have considered
observational studies when no controlled intervention was
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applied. Observational studies can be mainly classified as
cross-sectional when there only one contact with the par-
ticipants, measuring both exposure and outcome variables
simultaneously, or longitudinal, when the participants’ fol-
low-up after exposure is conducted. In experimental stud-
ies, participants are randomly allocated to receive or not a
specific controlled intervention, while in quasi-experimental
studies allocation is conducted without random procedures.

Relatively to the outcome, we consider the following divi-
sion: the instruments that assessed individual QoLL/HRQOL
and the ones that measure the family QoL, in other words,
the family impact of having a child with a CA. The QoL’
tools were grouped as generic and disease-specific tools.

The quantitative data extracted from the primary stud-
ies were analyzed to decide whether it was suitable to per-
form quantitative synthesis through a meta-analysis. This
quantitative analysis aimed to estimate the QoL/HRQOL in
this population and, more importantly, assess, explore, and
explain differences found across studies. When mothers and
fathers’ results were presented separately, we used mothers’
results in the meta-analysis because, in more than half of all
included studies, the samples had more than 50% of mothers
(in 42.5% more than 80% of the participants were mothers).

However, we acknowledge that in most of the studies,
when the two populations are analyzed separately, moth-
ers had worse QoL when compared with fathers (online
Appendix 3).

Whenever meta-analytical measures were presented, het-
erogeneity was evaluated using the Cochran Q test (signifi-
cance level of 0.05), supplemented by the 12 statistic. For
all meta-analysis we used the Random Effects Model. In
case of severe heterogeneity (12 >40-50%), which impeded
to obtain an aggregate measure of QoL, the exercise of an
explanatory attempt of variability was carried out.

EndNote® software was used for reference management.
Covidence® software was used in the selection phase and
data extraction. With the help of Open Meta-Analyst® soft-
ware, quantitative data were analyzed.

This study followed the orientations included in Cochrane
Handbook for Systematic Reviews of Interventions and
PRISMA Statement.

Results
Search

Figure 1 presents the flow chart of the selection process with
mention of reasons for exclusion. We found 5616 records,
5604 from the bibliographic databases and 12 from other
sources (references of the studies found and studies of evi-
dence synthesis). From these, 1962 were identified as dupli-
cates and removed. We screened 3654 records and excluded
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3488 of them. The proportion of agreement for the screening
phase was 0.95. In the inclusion phase, we reviewed the
full-text of 166 papers and excluded 79. The proportion of
agreement was 0.94. We identified 87 reports that met the
inclusion criteria comprising 75 original primary studies (12
are companion reports of the same study [28-39]). Only in
51 of them, we were able to extract quantitative data.

Description of studies

Table 1 presents a summary of the included studies. A more
detailed characterization is presented in the online Appen-
dix 3. The included studies were published from 2002
through 2020. Considering the type of study, we included
35 (46.7%) observational non-comparatives studies [40-74],
31 (41.3%) observational comparatives studies [5, 75-104],
4 (5.3%) quasi-experimental studies [8, 105-107] and 5
(6.7%) experimental studies [108—112]. It is important to
refer that 2 of the experimental studies are study protocols,
so the results are not known yet.

The included studies were performed in 27 countries.
Their distribution by continents is the following: Europe
(n=32), Asia (n=16), North America (n=13); South
America (n=06); Africa (n=06) and Australia (n=2).

A total of 9334 participants were assessed (range 15 to
1092 per study). In some studies, only part of the sample
fulfilled the inclusion criteria of our systematic review (due
to children’s age range [58, 59, 61, 66, 73] or the health
condition considered [8, 61, 78, 91, 97]).

Forty-one studies (56.2%) included fathers and mothers;
sixteen studies (21.9%) included parents without other speci-
fication; fifteen studies (20.5%) included mothers solely; and
one study (1.4%) did not provide information about the dis-
tribution of participants’ family relationship with the child
(caregivers).

We grouped the included studies by type of CA, consider-
ing the following categories: non-syndromic CHD (n=25;
33.3%); Genetic Syndromes (n=16; 21.3%); Craniofacial
Malformations (CFM) (n=12; 16.0%); Neural Tube Defects
(n=17; 9.3%); non-specific CA (n=6; 8.0%); Urogeni-
tal Abnormalities (n=2; 2.7%); and other CA, if they did
not belong to any of the anterior categories (n=7; 9.3%)
— online Appendix 4. The severity of CA studied was very
wide. Considering CHD’s example, they could be as simple
as asymptomatic CHD like Atrial Septal Defects to complex
CHD as Hypoplastic Left Heart Syndrome.

In Table 2 we presented the different QoL assessment
tools used in the included studies. We identified 27 differ-
ent QoL instruments (online Appendix 5). Along with these
instruments, two others were developed/adapted by authors.

The QoL assessment tools could be divided into individ-
ual QoL and family QoL assessment tools. Each one of these
groups comprised generic and disease-specific instruments.
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Search

Screening

Eligibility

Inclusion

Records Identified trough database
searching (n=5604)

- Pubmed: 2401

-SCOPUS: 1591

- Web of Science: 1073

- CENTRAL: 440

- PsycINFO: 99

Additional records Identified
trough other sources (n=12)

Records after duplicates removed (n=3654)

Records screened (n=3654)

Records excluded (n=3488)

Reasons for exclusion:

- Study design: 1820
- Population: 1420

- Outcome: 241

- Duplicates: 7

Full-text articles assessed for
eligibility (n=166)

Full-text articles excluded (n=79)

Reasons for exclusion:

- Population: 42

- Outcome: 33

- Impossible to access full-text and/or
extract data: 4

Articles included in the review

(n=87)

Articles excluded (n=12)

Reason for exclusion:
Companion reports (same study)

Studies included in qualitative
synthesis (n=75)

!

Studies excluded (n=27)

Reason for exclusion:
Impossible to extract quantitative data

Studies included in quantitative
synthesis (n=48)

Fig.1 Flow chart illustrating study selection process following PRISMA (Preferred reporting items for systematic reviews and meta-analyses)

statement

The two most frequently used individual QoL instru-
ments were WHOQOL-Bref and SF-36 (19 and 18 studies,
respectively). The family QoL instruments identified most
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Table2 QoL assessment tools used in the included studies

CarerQoL FIS FQOL GQOLI-74 IOFS PedsQLFIM QWS SF-36 ULQIE WHO- Others®

QOL-
Bref

Observational non-comparative studies

Albuquerque et al. (2012) [401°
Alpern et al. (2017) [41]
Awoyale et al. (2016) [52]
Azhar et al. (2016) [63]
Bektas et al. (2020) [68]
Beluci et al. (2019) [69]
Bevilacqua et al. (2013) [70]
Carter et al. (2013) [71]
Close et al. (2016) [72]

De Cuyper et al. (2019) [73]
Geok et al. (2013) [42]
Goldbeck et al. (2006) [43]°
Gregory (2019) [44]

Thara et al. (2014) [45]
Kapoor et al. (2014) [46]
Kramer et al. (2007) [47]
Kumari et al. (2018) [48]
Levert et al. (2017) [49]
Mao et al. (2019) [50]
Mazer et al. (2008) [51]
Molinas et al. (2008) [53]
Oliveira et al. (2011) [54]
Ortiz-Quiroga et al. (2018) [55]
Patjanasoontorn et al. (2010) [56]
Payakachat et al. (2011) [57]
Sadhwani et al. (2019) [58]
Sampogna et al. (2013) [59]
Sawin et al. (2002) [60]
Silva et al. (2020) [74]

Steel et al. (2011) [61]
Stoffel et al. (2017) [62]
Tonsello et al. (2017) [64]
Valenca et al. (2012) [65]
van’t Veer et al. (2008) [66]

Warnakulasooriya et al. (2020) [67]

Observational comparative studies
Alkan et al. (2017) [75]
Allam et al. (2018) [86]
Arafa et al. (2008) [97]
Aslan et al. (2018) [99]
Bannink et al. (2010) [100]
Carrada et al. (2019) [101]
Choi et al. (2019) [102]
Civilibal et al. (2014) [103]
Denniss et al. (2019) [104]
Dinc et al. (2019) [76]
Eagleson et al. (2013) [77]
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Table 2 (continued)

CarerQoL FIS FQOL GQOLI-74 IOFS PedsQLFIM QWS SF-36 ULQIE WHO- Others®

QOL-
Bref

Fonseca et al. (2012) [5]¢
Hatzmann et al. (2008) [78]°
Khoshhal et al. (2019) [80]
Kaugars et al. (2018) [79]
Kubota et al. (2016) [81]
Kun et al. (2013) [82]
Landolt et al. (2011) [83]
Lawoko et al. (2003) [84]
Michel et al. (2013) [85]
Poley et al. (2012) [87]
Ridosh et al. (2016) [88]
Sileshi et al. (2017) [89]
Suorsa et al. (2015) [90]F
Tekinarslan (2013) [91]
Tilford et al. (2005) [92]
Weigl et al. (2005) [93]
Werner et al. (2019) [94]
Witt et al. (2018) [95]
Tekinarslan (2013) [91]®
Yanyan et al. (2015) [98]
Quasi-experimental studies
Emeka et al. (2017) [105]
Macho et al. (2017) [106]
Ok et al. (2011) [107]"
West et al. (2009) [8]!
Experimental studies

Duet al. (2017) [108]
Edraki et al. (2014) [109]
Hancock et al. (2018) [110]
van der Mheen et al. (2018) [31]
van der Mheen et al. (2019) [111]

n total

v

v

19 18

Individual QoL
Family QoL

AInstruments used only in one study: EQ-5D; FDLQI; FICQOL; FQOLS-2006; GQL; HUI3; ICCAP; Linear Analog Scale; PCASEE QoL;
QOL-DSD Parent; SF-6D; SF-8; SF-12; TAAQoL; THAICLEFT QoL; VA item — Family’s QoL; WHOQOL; Questionnaire developed by

authors

Companion reports (same study):

® Albuquerque et al. (2012) [40], Albuquerque et al. (2013) [28]

“Goldbeck et al. (2006) [43], Goldbeck et al. (2005) [29]

dFonseca et al. (2012) [5], Fonseca et al. (2014) [32], Fonseca et al. (2016)[33]
®Hatzmann et al. (2008) [78], Marchal et al. (2013) [34], Marchal et al. (2016)[35]
fSuorsa et al. (2015) [90], Wolfe-Christensen et al. (2017) [36], Ellens et al. (2017)[37]
EWitvliet et al. (2014) [38], Yanyan et al. (2015) [98]

hOk et al. (2011) [107], Nanigian et al. (2008) [39]

iWest et al. (2009) [8], Goldbeck et al. (2011) [30]

ivan der Mheen et al. (2018) [31], van der Mheen et al. (2019) [111]
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frequently in included studies were PedsQL FIM, IOFS and
FQOL (6, 5 and 4 studies, respectively).

In online Appendix 6 we explored the characteristics of
the QoL instruments more used that we mentioned above,
including their psychometric properties.

Risk of bias (quality) assessment

In online Appendix 7 we presented the results of the stud-
ies’ quality evaluation. Twenty-one included studies (28.0%)
had at least one parameter classified as High risk. Eighteen
studies (24.0%) had two or more parameters classified as
Unclear. Only eleven studies (14.7%) had all items scored
as Low risk.

The item with the worse risk of bias assessment was out-
come data, in the results section, which was classified as
High risk in 14 studies.

(A)
Forest Plot

Studies

Bevilacqua et al. 2013
Stoffel et al. 2017
Tonselo et al. 2017
Valenca et al. 2012
Alkan et al. 2017
Bannink et al. 2010
Cuilibal et al. 2014
Landolt et al. 2011
Miche! et al. 2013
Sileshi 2017
Suorsa etal. 2015

Edraki et al. 2015
van der Mheen et al. 2019

Overall (1A2=88.27 % , P< 0.001) 51.61% (49.518, 53.719) <

Fig.2 Forest plots of SF-36 Physical Component Summary (A) and
Mental Component Summary (B) scores of meta-analysis included
studies. (Meta-analysis of SF-36 scores obtained by parents of chil-
dren with congenital abnormalities (using random effects model).

(A)

Forest Plot

Studies
Bevilacqua et al. 2013 —

Stoffel et al. 2017 —_—
Alkan et al. 2017 —

Landolt et al. 2011 E =

Sileshi 2017 _———

Edraki et al. 2015

van der Mheen et al. 2019 950 (50,343, 53,557 —.—

Overall (1"2=82.18 % , P< 0.001) 52.226 (49.575, 54.877)

Fig. 3 Forest plots of SF-36 physical component summary (A) and
mental component summary (B) of CHD subgroup of meta-analysis
included studies. (Meta-analysis of SF-36 scores obtained by parents
of children with CHD (using random effects model). Physical Com-

@ Springer

Quantitative analysis

From de 75 studies included in the review, in 24 of them,
we could not obtain QoL quantitative summary measures
despite our efforts contacting the authors. Only 19 observa-
tional non-comparatives studies, 25 observational compara-
tive studies, 4 quasi-experimental studies and 3 experimen-
tal studies could be considered in the quantitative analysis
(online Appendix 8).

Because the outcome assessment instruments/tools were
very heterogeneous, we decided to analyze only the two
most frequently used: SF-36 (n=13) and WHOQOL-Bref
(n=12) — online Appendix 9.

From the 13 that utilized SF-36, 7 of them studied CHD.
The remaining 6 studies included the following CA: gastro-
schisis, congenital diaphragmatic hernia, disorders of sex
development, syndromic craniosynostosis and neural tube
defects with neurogenic bladder.

(B)

Forest Plot

Studies

Bevilacqua et al. 2013
Stoffel et al. 2017
Tonselo et al. 2017
Valenca et al. 2012
Alkan et al, 2017
Bannink et al. 2010
Chvilibal et al. 2014
Landolt et al, 2011
Michel et al. 2013
Sileshi 2017

Suorsa et al. 2015
Edraki et al. 2015

van der Mheen et al. 2018

)
)
)
)
)
)
5)
)
)
)
)
)
)

49.080 (

Overall (12=00.3 % , P< 0.001) 43.489 (40.648, 46.330) ——

Physical Component Summary (PCS) and Mental Component Sum-
mary (MCS) scales are standardized and norm-based (mean of 50 and
standard deviation of 10). Higher scores correspond to better QoL)

(B)
Forest Plot

Estimate (55% C.I.)

Studies

Bevilacqua et al. 2013
Stoffel et al. 2017

Alkan et al, 2017

Landolt et al. 2011

Sileshi 2017

Edraki et al. 2015

van der Mheen et al. 2019

Overall (12=91.75 % , P< 0.001) 40.217 (35.247, 45.187)

ponent Summary (PCS) and Mental Component Summary (MCS)
scales are standardized and norm-based (mean of 50 and standard
deviation of 10). Higher scores correspond to better QoL)
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Despite the severe heterogeneity observed, we presented
the forest plots of the two SF-36 summary components
(Fig. 2). The Physical Component Summary (PCS) score
ranged from 14.74 to 62.86 and the Mental Component
Summary (MCS) score from 20.55 to 53.54. We performed
sensitivity analysis for studies of CHD subgroup (Fig. 3),
but the heterogeneity remained high (12 82.18% for PCS and
91.75% for MCS).

Six of the 12 studies that utilized WHOQOL-Bref were
performed on parents with children with genetic syndromes
(Down syndrome and Prader-Willi syndrome).

The forest plots of included studies that assessed QoL
through WHOQOL-Bref were presented in Fig. 4. The phys-
ical domain ranged from 38.49 to 77.72; the psychological
domain from 38.24 to 79.27; the social domain from 44.05
to 79.10 and the environment domain from 38.45 to 75.05.
The sensitive analysis of the genetic syndromes’ subgroup
is shown in Fig. 5.

It is essential to point out that despite the severe het-
erogeneity observed, we presented the forest plots with a
descriptive purpose only. The meta-analytic measures should
be interpreted with extreme caution and may not be valid
estimates.

To answer the research question if parental QoL/
HRQOL was impaired or not by having a child with a
CA, we analyzed the included comparative studies. We
made three main subgroups based on the control group

(A) Forest Plot

Studies

Albuquerque et al. 2012
Geok et al. 2013

Ihara et al. 2014
Kumari etal. 2018
Mao etal 2019
Oiveira et al. 2011
Wamakulasooriya et al. 2020
Aslan et al. 2018
Fonseca etal. 2012
Khoshdal et al, 2019
Tekinarslan et al. 2013

Overall (12=99.22 % , P< 0.001) 61.160 (52.527, €9.793) ———

(B) Forest Plot

Studies Estimate (95% C.I.)

Albugquerque et al. 2012
Geok et al, 2013

Ihara et al. 2014

Kumari et al. 2018

Mao et al. 2019
Olveira et al. 2011
Wamakulasooriya et al. 2020
Aslan et al. 2018

Fonseca et al. 2012
Khoshdal et al. 2019 6)
Tekinarslan et al. 2013 64.212)

Overall (1"2=99.33 % , P< 0.001) 60.914 (51.947, 69.881) ——

Fig.4 Forest plots of the meta-analysis included studies that used
WHOQOL-Bref presented by domains: A Physical; B Psychologi-
cal; C Social; D Environment. (Meta-analysis of WHOQOL-Bref
domains scores obtained by parents of children with CA (using ran-

considered — see online Appendix 10 for more detailed
information about the studies.

In the first subgroup, parents of children with CA were
matched with parents of healthy children. In this subgroup,
eleven studies found statistically significant differences
between CA and controls, with better QoL/HRQOL in the
control group [75, 76, 78, 84-86, 88, 92, 94, 99, 103].

In the second one, parents of children with CA were
compared with parents of children with minor illnesses.
This subgroup was formed by three studies where parents
of children with CHD scored worse than controls, and this
difference was statistically significant [80, 89, 97].

In the third and last subgroup, Q0L/HRQOL of parents
with children with CA were compared with population
norms. In the seven studies were found statistically signifi-
cantly scores, with better result in the control group than in
the study group in six of them [82, 83, 87, 90, 95, 96, 100].

It is important to mention that in five studies, statis-
tically significant differences between groups were not
found [5, 79, 98, 101, 102].

(C) Forest Plot

Studies

Albuquerque etal 2012

Geok etal. 2013 -
Ihara et al. 2014 S S
Kumari et al. 2018 —
Mao et al. 2019
Olveira et al. 2011 e ——
‘Wamakulasooriya et al. 2020 —.»
Aslan et al. 2018 I
Fonseca el al 2012 - s
Kheshdal et al. 2019 -
Tekinarslan et al. 2013 —-
Overall (1*2=97.27 % , P< 0.001) 64.593 (59.343, 69.844) —
(D) Forest Plot
Studies
Albuquerque et al. 2012 — .
Geok etal, 2013 .
Ihara et al. 2014 i -
Kumarl etal. 2018 —
Mao et al. 2019
Oliveira et al. 2011 — -
Wamakulasooriya et al. 2020 -
Aslan et al, 2018 .
Fonseca et al. 2012 .
Khoshdal et al. 2019 -

Tekinarslan et al. 2013

Overall (12=98.71 % , P< 0.001) 57.836 (51.390, 64.281) ———

dom effects model). General norms for the WHOQOL-Bref domains:
Physical 73.5(18.1); Psychological 70.6(14.0); Social 71.5(18.2) and
Environment 75.1(13.0). Higher scores correspond to better QoL)
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Forest Plot Forest Plot
Studies Estimate (95% C.I.) Studies
Geok et al. 2013 —
Ihara et al. 2014 ™ “Seok et ﬂ“ 2013 o .
Mao et al. 2019 - hara et al. 2014
Oiiveira et al. 2011 — Mao et al. 2019
Tekinarslan et al. 2013 - Oiveira et al. 2011 - e
Tekinarslan et al. 2013 -
Overall (1"2=85.48 % , P< 0.001) 61.246 (56.515, 65.977) ——e
Overall (12=86.33 % , P< 0.001) 62.612 (57.185, 68.039) —
Forest Plot Forest Plot
Studies Studies Estimate (95% C.I.)
Geok et al. 2013 7.7 Geok et al. 2013 .
Ihara et al. 2014 - Ihara et al. 2014 -
Mao et al. 2019 - Mao et al 2019
Oveira et al, 2011 S — Oiveira et al. 2011 S W
Tekinarsian et al, 2013 - Tekinarslan et al. 2013
e Overall (1"2=72.3 % , P=0.006) 56.224 (52.758, 59.691) ———

Overall (A2=87.48 % , P< 0.001) 60.894 (56.157, 65.592) ———

Fig.5 Forest plots of WHOQOL-Bref domains: A Physical; B Psy-
chological; C Social; D Environment of genetic syndromes subgroup
of meta-analysis included studies. (Meta-analysis of WHOQOL-Bref
domains scores obtained by parents of children with genetic syn-

Conclusions

A clear conceptual definition of the clinical outcomes and
the selection of measures that capture these concepts is an
essential part of the process that enables the evaluation of
health interventions effectiveness [19].

Inherent to the difficulty of establishing a unique and
universal definition of QoL, the existence of several
assessment tools found in this study was not surprising.
However, it is essential to reflect on QoL assessment tools
described in the literature and their adequacy to measure
QoL’s impact in this population.

In this review, we identified 27 different tools used
to assess QOL/HRQOL. In this pool of instruments, it is
essential to distinguish the ones that evaluate the indi-
vidual perspective of QoL/HRQOL from the ones that
capture the perception of family QoL/HRQOL. In the first
group, we have the most frequently used, like SF-36 and
WHOQOL-Bref, that are globally used and have already
demonstrated being psychometric robust. From the second
group of instruments, that assessed family QoL, we high-
lighted the IOFS, the PedsQL FIM and the FQOL. Inside
the previous groups we had generic and disease-specific
measures.

The several tools that had been developed are proof of the
increased engagement of research to answer the needs of this
new growing population, the families with children with CA.

@ Springer

dromes (using random effects model). General norms for the WHO-
QOL-Bref domains: Physical 73.5(18.1); Psychological 70.6(14.0);
Social 71.5(18.2) and Environment 75.1(13.0). Higher scores corre-
spond to better QoL)

Manyfold studies found an impairment of QoL/HRQOL
of this population. Considering that having a child with a CA
has profound consequences that are not limited to parents
as individuals but affects all the family, a holistic approach
seems to be the best option to capture this life event’s reality
and their repercussions in all dimensions. A comprehensive
evaluation should engage both types of instruments, indi-
vidual and familial, in a complementary way.

Beyond the concept definition and the operationalization
of QoL’s concept through an instrument able to capture the
defined outcome, other aspects must be considered in the
interpretation of the results of this review.

In the first place, the scope of our review was extensive.
We included all the CA (with different degrees of sever-
ity) in the pediatric age (0 to 21 years old). Both factors
significantly influence the parental adaptation process and,
consequently, the QoL/HRQOL scores reported.

Secondly, the small sample size and the different cultural
and socioeconomic contexts are variables that could help to
explain the variance found.

The gender distribution of parents is a source of bias too,
resulting from the overrepresentation of mothers compared
to fathers in the included studies.

The severe heterogeneity found in the included stud-
ies, namely in the study population (age, type of CA, the
severity of CA, the context), control groups, and the instru-
ments used, limited the presentation and interpretation of
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an aggregate meta-analytical QoL/HRQOL measure. How-
ever, this study highlights the importance of this subject,
the assessment of QoL of parents and families of children
with CA.

Nevertheless, we considered that this approach was nec-
essary to obtain a big picture of assessing the multidimen-
sional concept of QOL/HRQOL described in the literature
so far.

Although with all these limitations, we found that QoL/
HRQOL of parents and families with children with CA was
impaired. In comparative studies, QoL/HRQOL in parents
and families of children with CA was statistically signifi-
cantly worse than in parents and families of healthy children,
children with minor illnesses, and population norms.

Considering that parents and family are one of the vectors
that mediate children’s outcomes, interventions that address
parents QoL’s improvement will have repercussions in chil-
dren and all family members, thinking in a micro-environ-
ment, and in the society in general, considering a macro
perspective. So, it is of main importance to assess QoL and
to implement interventions that enhanced adaptation, coping
strategies and resilience. This approach decreases the burden
associated with care of a child with a CA and should be an
integral part of adequate healthcare provision.

The present study highlights the importance of this
subject, the assessment of QoL of parents and families of
children with CA. We hope that future research will clarify
this subject, that is basilar in a society with emergent new
treatments and health interventions that compete for limited
resources. It is important to investigate the factors that influ-
ence parental perception of QoL in order to implement effec-
tive strategies that improve it. The impact on different QoL
dimensions should be explored, as well as different interven-
tion strategies should be tested. For example, encouraging
of social support to decrease caregiver’s burden; providing
information about the impact of CA of individual health and
family life and to promote coping strategies that improve
the adaptation. Psychosocial support, including professional
counseling and meeting with other parents in similar situa-
tion, to share experiences, to provide a group identity and to
decrease isolation seem to be valid approach. In an era where
the patient and the family’s paradigm as the central piece of
all the health care process is assuming a bigger relevance,
the conceptualization and measurement of QoL should be
priority topic of research.
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