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Abstract 

Background:  Parents of children who have a congenital anomaly can experience significant worry about their child’s 
health. Access to clear, helpful, and trustworthy information can provide a valuable source of support. In this study the 
aim was to explore the information needs of parents/carers of children with congenital anomalies across Europe.

Method:  A cross-sectional online survey was developed in nine languages to measure parents’ information needs, 
including: (1) the ‘helpfulness’/’trustworthiness’ of information received from eight relevant sources, and (2) overall sat‑
isfaction with information received. Parents/carers of children (0–10 years) with cleft lip, spina bifida, congenital heart 
defect [CHD] requiring surgery, and/or Down syndrome were recruited online via relevant organisations in 10 Euro‑
pean countries from March-July 2021. Quantitative analyses using multivariable logistic regressions were performed.

Results:  One thousand seventy parents/carers of children with a cleft lip (n = 247), spina bifida (n = 118), CHD 
(n = 366), Down syndrome (n = 281), and Down syndrome with CHD (n = 58) were recruited in Poland (n = 476), the 
UK (n = 120), Germany (n = 97), the Netherlands/Belgium (n = 74), Croatia (n = 68), Italy (n = 59), other European coun‑
tries (n = 92), and not specified/non-European countries (n = 84). Most participants were mothers (92%) and aged 
31–40 years (71%). Participants were most likely to rate support groups (63%), patient organisations (60%), specialist 
doctors/nurses (58%), and social media (57%) as ‘very helpful’ information sources. ‘Very trustworthy’ ratings remained 
high for specialist doctors/nurses (61%), however, they declined for support groups (47%), patient organisations 
(48%), and social media (35%). Germany had the highest proportion of participants who were ‘very satisfied’ (44%, 
95% CI = 34%-54%) with information, whereas this percentage was lowest in Croatia (11%, 95% CI = 3%-19%) and 
Poland (15%, 95% CI = 11%-18%). Parents of children with Down syndrome had significantly lower satisfaction ratings 
than parents of children with CHD; 13% (95% CI = 8%-18%) reported being ‘very satisfied’ compared to 28% (95% 
CI = 23%-33%) in the CHD group.
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Background
Congenital anomalies (CAs) are structural or functional 
anomalies that are present from birth and are a leading 
cause of morbidity and mortality in children [1, 2]. The 
diagnosis of a CA is often an unexpected outcome for 
parents and can be very distressing [3–5]. Parents may 
feel anxious about their child’s health and prognosis [6, 
7], and overwhelmed with information about an unfamil-
iar or complex medical diagnosis [5]. Many children with 
CAs will require ongoing support and treatment beyond 
the immediate postnatal period, and parents will need to 
learn how to manage their child’s healthcare needs [8, 9]. 
Ensuring parents have access to good quality informa-
tion can reduce parental stress, help mitigate uncertain-
ties, and empower parents to make decisions about their 
child’s care and wellbeing [9–12].

Qualitative research indicates that parents highly 
value receiving information from healthcare profession-
als (HCPs), as they are deemed to hold the position of 
experts, and thus be very trustworthy [8, 13, 14]. Parents 
value being reassured about their child’s CA [8, 13], and 
receiving condition-specific information (e.g. regard-
ing symptoms/treatment) [8, 14], as well as information 
about access to services [14], the child’s development 
and the potential impact on the family [8, 13]. Personal 
interactions with HCPs have been found to have a posi-
tive impact on parental anxiety and to support coping 
[14, 15], especially when HCPs communicate informa-
tion in a sensitive, empathic, and honest manner [13, 
14, 16]. However, interactions with HCPs are not always 
adequate, and parents can leave appointments with ques-
tions unanswered [17–19], requiring them to seek infor-
mation from alternative sources [14, 19–22].

Online health resources are easily accessible infor-
mation sources which can offer helpful information 
for parents [23]. They are frequently used by parents 
to reduce anxiety [22] and to supplement informa-
tion obtained from HCPs [24], however, they are not 
without issue. Parents have reported difficulties iden-
tifying relevant information [13], a propensity to find 
cases with poor outcomes [21, 25, 26], and challenges 
with interpretation [16]. The proliferation of social 
media (e.g. Facebook or blogs) in the mid-2000s has 
given patients and their families new ways to access 
health-related information and connect with peers for 

support [27]. Whilst research has suggested that these 
resources can empower patients [27], it is known that 
social media can promote inaccurate information [28], 
and therefore may lack reliability [29]. Parent organisa-
tions and charities which provide support and advice 
to affected individuals and their families may be able to 
bridge this “information gap” by sharing verified infor-
mation. However, at present it remains unclear whether 
they are able to meet parents’ needs.

It is important to investigate parents’ and carers’ 
experiences with information, to understand whether 
their needs are being met and to inform how HCPs 
and government agencies may support them more 
effectively [14]. Using a cross-sectional online survey, 
this study aimed to explore parents’ and carers’ views 
about the information they have accessed, includ-
ing satisfaction with information and whether further 
information was desired. The study was conducted as 
part of a collaborative European project, “Establish-
ing a linked European Cohort of Children with CAs 
(EUROlinkCAT)” [30], which aims to investigate health 
and educational outcomes in children born with CAs 
using population-based data. This study investigated 
the information experiences of parents and carers of 
children with a cleft lip, spina bifida, a congenital heart 
defect (CHD), and/or Down syndrome in 10 European 
countries.

Methods
This study is reported following the ‘Strengthening the 
Reporting of Observational studies in Epidemiology’ 
(STROBE) guidelines [31]. The survey was launched 
in the United Kingdom (UK) and Poland on 8 March 
2021 and was available online until 14 July 2021 (and 
until 30 July in Italy). Ethics approval was granted by 
the St George’s University of London Research Eth-
ics Committee on 18 December 2020 (reference num-
ber: 2020.0311), with further local ethics approvals 
obtained from each collaborating country (if required). 
The survey was launched in each country, as and when 
approvals were granted and translations were finalised 
(Table 1). The survey also explored parents’ and carers’ 
support needs (manuscript in preparation), and their 
experiences during the COVID-19 pandemic [32].

Conclusions:  Findings suggest that informal sources of information (e.g. support groups) are of value to parents, 
however, they are not deemed as trustworthy as specialist medical sources. Satisfaction ratings differed across coun‑
tries and by anomaly, and were particularly low in Croatia and Poland, as well as for parents of children with Down 
syndrome, which warrants further investigation.

Keywords:  Congenital anomaly, Child, Information needs, Support, Survey, Questionnaire
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Participants and recruitment
Participants were eligible if they (1) lived in Europe, (2) 
were parents, carers, or guardians (termed henceforth as 
parents) of a child up to 10 years of age, and (3) their child 
was diagnosed with a cleft lip, spina bifida, CHD which 
required surgery, and/or Down syndrome. These CA 
types were selected to cover a range of different impair-
ments and varying familial experiences: (1) physical 
disability (spina bifida), (2) learning disability (Down syn-
drome), (3) visible anomaly (cleft lip), and (4) non-visible 
anomaly (CHD). Participants were recruited using con-
venience sampling in 10 European countries (Belgium, 
Croatia, Denmark, Germany, Italy, Netherlands, Poland, 
Portugal, Spain, UK). Relevant organisations in each 
country (see Supplementary file) advertised the survey 
online via their websites and social media, which included 
a link to the survey website. The study information sheet 
was available at the start of each language version of the 
survey. Participants either completed an online consent 

form, or consent was implied by submission of the survey 
(dependant on local ethics requirements). As the survey 
was shared across online platforms and by international 
organisations (e.g. the International Federation for Spina 
Bifida and Hydrocephalus), we received some responses 
from parents living in other countries. Responses from 
parents in other European countries (e.g. Ireland) were 
retained in the analysis, whereas those from non-Euro-
pean countries were excluded.

Survey
The content of the survey was developed following a lit-
erature review of existing information needs question-
naires validated for patients or parents [33–44], and 
qualitative studies which explored the lived experience 
of parents of children with CAs [4, 6, 11, 13, 18, 23, 45–
50], including a EUROlinkCAT qualitative study with 
parents of children with cleft lip, spina bifida, CHD 
and Down syndrome [16]. The conceptual framework 

Table 1  Recruitment period and participant characteristics overall and by country group

Due to rounding, some sub-group percentages do not add up to 100%
a Other European countries: Denmark (n = 39), Portugal (n = 23), Spain (n = 16), Ireland (n = 5), Bulgaria (n = 2), Albania (n = 1), Cyprus (n = 1), Lithuania (n = 1), Norway 
(n = 1), Romania (n = 1), Sweden (n = 1), Ukraine (n = 1)
b Other family member (n = 3), legal guardian related to the child (n = 2), legal guardian unrelated to the child (n = 3)
c Unemployed (n = 56), long-term sick/disabled (n = 17), on furlough (n = 12), student (n = 8), retired (n = 1)

Characteristic All UK Poland Germany Croatia Italy Belgium/ Netherlands Other EUa

Recruitment period
  Start date - 8 Mar 2021 8 Mar 2021 11 May 2021 26 Apr 2021 16 Jun 2021 19 Apr 2021 6 Apr 2021

  End date - 14 Jul 2021 14 Jul 2021 14 Jul 2021 14 Jul 2021 31 Jul 2021 14 Jul 2021 14 Jul 2021

  N 986 120 476 97 68 59 74 92

Age
   ≤ 30 162 (17%) 18 (15%) 93 (20%) 13 (13%) 8 (12%) 4 (7%) 15 (20%) 11 (12%)

  31–40 516 (53%) 53 (45%) 264 (56%) 51 (53%) 37 (55%) 27 (46%) 35 (47%) 49 (53%)

   > 40 301 (31%) 47 (40%) 115 (24%) 33 (34%) 22 (33%) 28 (47%) 24 (32%) 34 (35%)

Relation to child
  Mother 911 (92%) 116 (97%) 449 (94%) 81 (84%) 63 (93%) 52 (88%) 64 (86%) 86 (95%)

  Father 65 (7%) 2 (2%) 24 (5%) 13 (13%) 5 (7%) 6 (10%) 10 (14%) 5 (5%)

  Otherb 8 (1%) 1 (1%) 3 (1%) 3 (3%) - 1 (2%) - -

Employment
  Employed 586 (60%) 81 (68%) 223 (47%) 61 (62%) 54 (79%) 44 (75%) 61 (82%) 62 (69%)

  Homemaker/carer 301 (31%) 36 (30%) 198 (42%) 27 (29%) 7 (10%) 11 (19%) 8 (11%) 14 (16%)

  Otherc 94 (9%) 3 (3%) 52 (11%) 9 (9%) 7 (10%) 4 (7%) 5 (7%) 14 (16%)

Education
  School ≤ 18 years 390 (40%) 44 (37%) 163 (35%) 61 (67%) 19 (28%) 30 (52%) 44 (60%) 29 (32%)

  University 482 (49%) 50 (42%) 257 (53%) 27 (29%) 45 (66%) 19 (33%) 29 (39%) 55 (60%)

  Post-graduate 106 (11%) 25 (21%) 56 (11%) 3 (3%) 4 (6%) 9 (16%) 1 (1%) 8 (9%)

Migrant status
   > 10 years/from birth 924 (94%) 111 (93%) 467 (98%) 86 (88%) 64 (94%) 50 (86%) 71 (96%) 75 (81%)

  6–10 years 30 (3%) 5 (4%) 5 (1%) 6 (7%) 2 (3%) 4 (7%) 1 (1%) 7 (8%)

  1–5 years 28 (3%) 4 (3%) 2 (0.4%) 5 (5% 2 (3%) 4 (7%) 2 (3%) 9 (10%)

   < 1 year 2 (0.2%) - 1 (0.2%) - - - - 1 (1%)
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was developed based on an existing information needs 
questionnaire validated for use in adults with cancer 
[35], which was adapted based on the qualitative stud-
ies to suit a CA population. The most notable changes 
were the inclusion of a question about ‘trust’ and the 
removal of questions about condition-specific needs. 
The survey was developed with input from expert cli-
nicians, academics with expertise in questionnaire 
development and CA research. Six educators and par-
ents provided feedback on the survey which resulted in 
changes to the survey length and the removal of tech-
nical terms. Time constraints of the project meant we 
were unable to conduct a full pilot of the final version 
of the survey.

The survey aimed to measure the extent to which par-
ents’ information needs had been met by multiple infor-
mation sources (helpfulness/trustworthiness), overall 
satisfaction, and whether there were any specific infor-
mation gaps. The survey thus comprised the following 
sections (available in the supplementary file):

(1)	 Parent demographics (7 items).
(2)	 Child demographics/medical information (7 items).
(3)	 Helpfulness of information (one item; rating eight 

information sources).
(4)	 Trustworthiness of information (one item; rating 

eight information sources).
(5)	 Satisfaction with information (one item).
(6)	 Information topics (one item with 13 topics to 

choose from).

For Sects.  (3) and (4), participants were asked to rate 
how helpful/trustworthy they found information received 
from a range of different sources: general practitioners 
(GPs), specialist doctors/specialist nurses, leaflets (from 
a HCP), research books/articles, patient/parent organisa-
tions, support groups/forums, social media, and internet 
searches (e.g. via Google). Outcomes across Sects.  (3) 
to (5) were rated on 4-point Likert scales (e.g. “Not at 
all helpful-Very helpful” or “Not at all-Very much”). The 
terms “helpful” and “trustworthy” were not defined; this 
is because these terms tend to be judged differently by 
parents according to what is most important to their fam-
ilies’ needs, and we were interested in parents’ subjec-
tive perspectives as to what was helpful and trustworthy 
information (the extent to which their individual needs 
had been met). For Sect.  (6) participants were asked to 
choose up to five topics they wanted more information 
about (out of 13 listed topics) or report that they did not 
require any further information. All items were close-
ended and quantitative data were collected only. Items 
did not include a timeframe as the survey was aimed at 
all parents with a child up to the age of 10 and therefore 

specifying particular time points would have excluded 
participants with younger children.

The survey was developed in English and translated 
into eight European languages following existing guid-
ance, including both a forwards and backwards transla-
tion [51]. The Dutch version was used both in Belgium 
and the Netherlands. Differences in education systems 
across countries meant that it was not possible to find 
equivalent terminology for parental education level. Cat-
egories were therefore chosen to represent local educa-
tion systems in each country.

Data collection
Survey data were collected using Research Electronic 
Data Capture (REDCap) tools [52] hosted at St George’s, 
University of London. All data collected were anonymous 
and no internet protocol (IP) addresses were collected, 
so preventing multiple participation was not possible. 
Participants were initially able to skip all survey items, 
however, an interim analysis (April 2021) revealed a large 
proportion of missing data for items about the parental 
country of residence and the child’s CA. These items were 
therefore made compulsory. We had a recruitment target 
of 80 participants per country which would have resulted 
in a standard error of 4.5% if 20% of participants replied 
to category 4 (very helpful to the question “how helpful 
did you find information accessed or received from your 
specialist doctor”), with 95% CI: 12%-30%. And if 40% 
of participants replied) to category 4 the standard error 
would be 5.5% with 95% CI: 29%-52%. Due to delays in 
obtaining ethics approvals, this target was not met for all 
countries.

Data analysis
Data were downloaded from REDCap into Stata 17.0 
software [53] and descriptive statistics were conducted. 
Respondents were asked to rate the ‘helpfulness’ and 
‘trustworthiness’ of information from eight different 
sources, and the ratings were converted to a numerical 
score from 1 to 4 corresponding to from “very” to “not 
at all”. Principal components analysis (PCA) was per-
formed on these eight ratings to create a smaller set of 
variables (components) that explained a large proportion 
of the variance in the dataset [54, 55], to aid the interpre-
tation of potential patterns in the dataset. As is standard 
practice, only components that accounted for a signifi-
cant proportion of the variance were selected (judged 
by an eigenvalue > 1) [56]. Each PCA (of the ‘helpful-
ness’ and ‘trustworthiness’ data) identified two principal 
components. A varimax orthogonal rotation was used to 
extract the components as it was assumed that the rat-
ing from different information sources were uncorrelated 
[57]. A scatterplot with axes corresponding to the two 
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components were created to explore ‘helpfulness’ and 
‘trustworthiness’ scores across the recruiting countries 
and the CA types.

All results (except the PCA findings) are presented 
only for countries with at least 50 participants. For the 
remaining countries, the data were combined into an 
‘other European country’ group (termed Other EU), 
which comprised a heterogenous group of countries. 
Data for the Netherlands (n = 28) and Belgium (n = 46) 
were combined into a single group, due to similarities 
in survey response patterns (e.g. see Figs. 2 and 3), geo-
graphical location, and language. For CAs, data were 
categorised according to the four anomalies, and a fifth 
category created for children with Down syndrome and 
a CHD, as CHD is a common co-morbidity in children 
with Down syndrome [58]. It was not possible to create 
meaningful categories for children who had other com-
binations of the four anomalies, as there were too few 
participants (n = 15), and these were excluded from the 
regression analysis. Outcomes scored on 4-point Likert 
scales were dichotomised (very helpful/much vs. other 
responses) and modelled using multivariable logistic 
regressions which included the parental country of resi-
dence, age and education level, and the child’s CA type. 
The association of the parental country of residence and 
the anomaly type with outcomes was analysed using the 
contrast command in Stata 17.0. Age and education were 
included in the regression models as ordinal variables. To 
control for multiple comparisons, a significance level of 
1% was adopted for all analyses.

It was not possible to calculate response rates because 
we used a multi-modal recruitment strategy, and we 
were unable to estimate how many parents were reached 
[59]. We report submission rates (i.e. the number of par-
ticipants who started the survey/number who completed 
and submitted the survey) [60], and for those participants 
who submitted their survey, we calculated item-level 
response rates (the proportion of participants answering 
each item) for all outcomes [61].

Results
Participant characteristics
In total, 1,298 parents started the survey, of whom 1,109 
(85%) submitted their responses.  The submission rate 
varied from 78% in Italy to 92% in Belgium and Ger-
many. An additional 123 (9.5%) submitted surveys were 
not included in the analysis because country of resi-
dence data were missing (n = 80), CA data were missing 
(n = 24), participants were from non-European countries 
(n = 4) or participants selected other combinations of the 
four CA types (n = 15). Item-level response rates were 
above 97% for all outcomes.

Of the 986 participants included in the analysis, the 
majority lived in Poland (n = 476). Other participants 
lived in the UK (n = 120), Germany (n = 97), Belgium/
Netherlands (n = 74), Croatia (n = 68), Italy (n = 59), 
and the Other EU group (n = 92) which comprised par-
ticipants residing in: Denmark (n = 39), Portugal (n = 23), 
Spain (n = 16), Ireland (n = 5), Bulgaria (n = 2), Alba-
nia (n = 1), Cyprus (n = 1), Lithuania (n = 1), Norway 
(n = 1), Romania (n = 1), Sweden (n = 1), Ukraine (n = 1). 
The majority of participants were mothers (92%), aged 
31–40  years (71%), and employed (59%) (Table  1). In 
relation to education, 40% of participants had received 
technical training or formal education up to the age of 
16 or 18, 49% had a university degree, and 11% had a 
post-graduate/doctoral degree. Only 60 participants (6%) 
reported that they had lived in their country of residence 
for less than 10 years.

Child characteristics
Around a third of the sample were parents of children 
with CHD (n = 327; 33%). Other children were diagnosed 
with Down syndrome (n = 262; 26%), a cleft lip (n = 230; 
23%), spina bifida (n = 112; 11%) and Down syndrome 
with a CHD (n = 55; 6%). A quarter of children had 
another CA, and 43% had another co-morbid health con-
dition. The largest age category was 1–3 years (35%) and 
there was a slightly higher proportion of male children 
(56%). The majority of children were not yet of school age 
(62%), whereas 36% attended school and 2% were either 
home-schooled or unable to be schooled due to their 
health needs.

Helpfulness and trustworthiness of the information 
sources
Overall, the information sources with the highest propor-
tion of ‘very helpful’ ratings were: support groups (63%), 
patient organisations (60%), specialist doctors/nurses 
(58%) and social media (57%) (Fig. 1). ‘Very trustworthy’ 
ratings were highest for specialist doctors/nurses (62%), 
followed by patient organisations (49%) and support 
groups (47%). Leaflets and GPs had the lowest proportion 
of ‘very helpful’ ratings, 22% and 24%, respectively. Inter-
net searches had the lowest proportion of ‘very trustwor-
thy’ ratings (20%). As shown in Fig. 1, there was a trend 
whereby medical sources of information (e.g. GPs) had 
higher ‘trustworthy’ than ‘helpful’ ratings, and non-med-
ical sources of information (e.g. social media) had higher 
‘helpful’ than ‘trustworthy’ ratings.

Participants with a higher level of education were sig-
nificantly more likely to rate research articles/books as 
‘very trustworthy’ sources of information (p < 0.001), 
and less likely to rate GPs as ‘very helpful’ (p = 0.008) or 
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‘very trustworthy’ (p = 0.003), or leaflets as ‘very helpful’ 
(p = 0.006). No age-related effects were found.

The analysis (PCA) of the ‘helpfulness’ data identified 
two principal components which explained 50% of the 
variance in the dataset. Table  2 shows the component 
loadings, which indicate how correlated the component 
is with the ratings for each individual data source. For 
the helpfulness data, the first component had relatively 

high positive loadings (i.e. > 0.4) for the non-medical 
data sources (such as support groups) and much smaller 
loadings for the medical data sources, indicating that the 
component is associated with the ratings from the non-
medical sources and is not associated with ratings from 
medical sources; we therefore termed this component 
“informal sources”. Similarly, the second component 
had much higher positive loadings for the medical data 

Fig. 1  Proportion of participants rating each information source as ‘very helpful’ or ‘very trustworthy’, with 95% confidence intervals

Table 2  Component loadings, eigenvalues, and the percentage of variance explained by each component, from the principal 
component analysis of the ‘helpfulness’ and ‘trustworthiness’ data

HCP Healthcare professional

Component loadings > 0.300 are highlighted in bold. †Only components with eigenvalues > 1 are presented in this table

Helpfulness data – Kaiser–Meyer–Olkin Measure of Sampling Adequacy: 0.723; Bartlett’s Test of Sphericity: p < 0.001

Trustworthy data – Kaiser–Meyer–Olkin Measure of Sampling Adequacy: 0.679; Bartlett’s Test of Sphericity: p < 0.001

Variables Helpfulness data Trustworthiness data

1 Informal sources 2 Medical sources 1 Informal sources 2 Medical sources

General practitioner -0.046 0.573 -0.064 0.552
Specialist doctor/nurse -0.082 0.616 -0.098 0.599
Leaflets (from a HCP) 0.159 0.515 0.184 0.526
Research books/articles 0.385 0.072 0.370 0.179

Patient organisation 0.435 0.052 0.430 0.097

Support groups 0.504 -0.048 0.497 -0.057

Social media 0.497 -0.113 0.487 -0.159

Internet search 0.358 0.068 0.382 -0.007

Variance explained (%) 32.45 18.03 32.49 20.19

Eigenvalues† 2.596 1.442 2.599 1.615
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sources with much smaller loadings for the non-medical 
sources, and therefore we termed this “medical sources”. 
The PCA of the trustworthy data resulted in the same 
two components, explaining 53% of the variance in the 
dataset (Table 2).

Ratings across countries
Figure 2 and 3 illustrate the differences across countries 
in mean scores for each of the PCA components. For 
both the ‘helpfulness’ and ‘trustworthiness’ data, coun-
tries such as Germany, Belgium and the Netherlands 

Fig. 2  Mean scores for component 1 (informal sources) and component 2 (medical sources) of the ‘helpfulness’ data, by country

Fig. 3  Mean scores for component 1 (informal sources) and component 2 (medical sources) of the ‘trustworthiness’ data, by country
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tended to rate “medical sources” the highest amongst 
the countries, and rate “informal sources” lower than 
other countries. In contrast, countries such as Poland 
and Spain, tended to do the reverse with the lowest mean 
scores for “medical sources” and higher scores for “infor-
mal sources”. There was a significant impact of parental 
country on all information sources, except for internet 
searches. Supplementary Figure S1 and Figure S2 plot 
these results for specialist doctors/nurses and for sup-
port groups, for illustrative purposes. After controlling 
for age, education and CA type, Belgium/Netherlands 
had the highest percentage of ‘very helpful’ and ‘very 
trustworthy’ ratings for specialist doctors/nurses and the 
lowest percentage of ‘very helpful’ and ‘very trustwor-
thy’ ratings for support groups. In contrast, Poland had 
a higher percentage of participants rating support groups 
as ‘very helpful’ or ‘very trustworthy’ compared to their 
ratings for specialist doctors/nurses (see Supplementary 
Tables S1-S2 for full ‘helpfulness’ and ‘trustworthiness’ 
ratings by country).

Ratings across CA types
Figures 4 and 5 illustrate the differences across CA types 
in mean scores for each of the PCA components. For 
both the ‘helpfulness’ and ‘trustworthiness’ data, the cleft 
lip, spina bifida and CHD groups tended to score “infor-
mal sources” lower than the two Down syndrome groups. 
The CHD group had the highest scores for “medical 
sources”, for both the ‘helpfulness’ and ‘trustworthiness’ 

data. In contrast, the Down syndrome groups scored 
low for “medical sources”, although this was limited to 
the ‘helpfulness’ data. Another illustration of this is that 
after controlling for parental country, age, and education, 
parents of children with Down syndrome were signifi-
cantly less likely to rate specialist doctors/nurses as ‘very 
helpful’ (39%, 95% CI: 32–45%) than parents of children 
with CHD (67%, 95% CI: 62–72%), and less likely to rate 
them as ‘very trustworthy’ (45%, 95% CI: 39–51%) com-
pared with parents of children with CHD (69%, 95% CI: 
64–74%). Parents of children with Down syndrome were 
also significantly less likely to rate leaflets (from a HCP) 
as ‘very helpful’ (16%, 95% CI: 11–22%) compared with 
parents of children with CHD (28%, 95% CI: 22–34%). No 
other CA effects were found across the other information 
sources and therefore full tables of these results are not 
provided.

Satisfaction with information
Just under a quarter of participants (23%, 95% CI: 
21–26%) across all countries were ‘very satisfied’ with the 
information they had received or accessed about their 
child’s health condition. This figure was lowest in Croatia 
(11%, 95% CI: 3–19%) and Poland (15%, 95% CI: 11–18%). 
Compared with Poland, satisfaction with information was 
significantly higher in Germany (44%, 95% CI: 34–54%; 
p < 0.001), Belgium/Netherlands (38%, 95% CI: 27–48%; 
p < 0.001), Italy (33%, 95% CI: 21–45%; p = 0.001), and 
the UK (32%, 95% CI: 22–39%; p < 0.001). In terms of 

Fig. 4  Mean scores for component 1 (informal sources) and component 2 (medical sources) of the ‘helpfulness’ data, by congenital anomaly type
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CA type, parents of children with Down syndrome (13%, 
95% CI: 9–18%) and Down syndrome with CHD (12%, 
95% CI: 3–20%) had the lowest satisfaction ratings. For 
Down syndrome (alone), this was significantly lower than 
for parents of children with CHD (28%, 95% CI: 23–33%; 
p < 0.001). There was no impact of parental age or educa-
tion level on satisfaction with information.

Information topics
The topic that most parents wanted more information 
about was regarding their child’s ‘intellectual devel-
opment’, with 51% of parents picking this option (see 
Supplementary Table S3 file for full ratings). This was fol-
lowed by ‘treatment options’ (43%), and ‘physical devel-
opment’ (40%). Approximately a third of parents wanted 
more information about ‘support with school/education’ 
(35%), ‘positive information about my child’s full poten-
tial’ (34%), ‘diet and feeding’ (33%), and ‘specialist medi-
cal centres’ (32%).

When controlling for parental country, age, and edu-
cation level, there was a significant impact of CA type 
on each of the three most commonly picked topics. For 
‘intellectual development’, parents of children with Down 
syndrome (73%, 95% CI: 67–78%; p < 0.001), and Down 
syndrome with CHD (72%, 95% CI: 60–84%; p = 0.003), 
were significantly more likely to pick this as a topic of 
interest, compared with parents of children with CHD 
(49%, 95% CI: 44–55%). Parents of children with spina 

bifida had the highest ratings for ‘treatment options’ 
(62%, 95% CI: 54–71%), and were significantly more likely 
to pick this topic compared to parents of children with 
CHD (47%, 95% CI: 42–52%; p = 0.005), whereas par-
ents of children with Down syndrome were significantly 
less likely to (p < 0.001). For ‘physical development’, the 
highest ratings came from parents of children with spina 
bifida (53%, 95% CI: 44–62%) and CHD (51%, 95% CI: 
45–56%), and this latter group (CHD) were significantly 
more likely to pick this information topic compared with 
parents of children with a cleft lip (23%, 95% CI: 17–29%; 
p < 0.001).

Other highly rated topics for parents of children with 
Down syndrome were ‘support with school/education’ 
(52%), ‘diet and feeding’ (50%), and ‘positive information 
about child’s full potential’ (46%) (Supplementary Table 
S3 file). For parents of children with spina bifida and 
cleft lip, the other highly rated topic was ‘specialist medi-
cal centres’, with 46% and 33% of parents indicating they 
wanted more information of these, respectively.

Discussion
Main findings
To our knowledge this is the first study to explore the 
information needs of parents of children with different 
CAs across several European countries. Overall, only 
around a quarter of participants reported being very sat-
isfied with the information they had accessed, suggesting 

Fig. 5  Mean scores for component 1 (informal sources) and component 2 (medical sources) of the ‘trustworthiness’ data, by congenital anomaly 
type
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a high level of unmet need, which was particularly appar-
ent in Poland and Croatia. There was a trend for infor-
mal sources of information (e.g. social media) to have 
higher ‘helpfulness’ than ‘trustworthiness’ ratings, and 
vice-versa for medical sources of information (e.g. GPs). 
Support groups, patient organisations, specialist doctors/
nurses and social media were deemed the most help-
ful sources of information by parents, however, whereas 
trustworthy ratings remained high for specialist doctors/
nurses, they declined for these other informal sources. 
GPs and leaflets were rated as the least helpful informa-
tion sources, whereas internet searches and social media 
had the lowest trustworthy ratings. These findings sup-
port previous research indicating a high level of trust in 
medical specialists [13, 20], the importance of engaging 
in dialogue with professionals [4, 14, 18] as opposed to 
receiving passive information, and a lack of knowledge 
about CAs from general healthcare staff [6, 49]. Con-
necting with peers has also been deemed useful by par-
ents [24, 62, 63], which was reflected in our survey, with 
both support groups and patient organisations rated very 
highly for ‘helpfulness’. Lower ‘trustworthiness’ ratings 
for these sources may in part be explained by conflicting 
information parents can receive within support groups 
[14]. Interestingly, despite the fact that there are fewer 
non-English resources available online, we found no sig-
nificant differences across countries in helpfulness/trust-
worthiness ratings for the internet, which in keeping with 
previous research [13, 16, 20, 26], was consistently rated 
poorly.

There were regional differences in ‘helpfulness’ and 
‘trustworthiness’ ratings, with Poland and Spain scor-
ing lower for medical sources of information compared 
with other countries, and higher for informal sources. In 
contrast, Belgium, Netherlands and Germany tended to 
score highly for medical sources and lower for informal 
sources. Although cultural differences may partly under-
pin these differences, these findings may also reflect the 
capacity of healthcare systems within each country to 
meet the needs of parents. One potential explanation 
could be that more highly resourced centres are able to 
provide more contact with medical specialists or deliver 
more personalised information, with HCP staff shortages 
resulting in a more acute parental need for information 
[20]. Figures from the Organisation for Economic Co-
operation and Development (OECD) in 2018 indicate 
that Poland had one of the lowest numbers of practis-
ing nurses per head in Europe (5.1/1,000 population), 
whereas Germany, Belgium and the Netherlands had 
some of the highest (11.1–13.2/1,000) [64]. When infor-
mation needs are not met by professionals, patients tend 
to conduct their own searches [14, 16, 20]. It is possible 
that parents in countries with staff shortages may have 

had a greater need to develop informal resources such as 
support groups and parent organisations.

Parents of children with Down syndrome had the low-
est ratings for overall satisfaction with information and 
they also scored medical sources of information as less 
helpful and trustworthy than parents of children with 
other anomalies. This may in part be due to the fact that 
specialist doctors are able to intervene in conditions such 
as CHD, whereas for intellectual disabilities associated 
with Down syndrome, there are limitations to what spe-
cialist doctors can address. There may also be a certain 
level of social stigma still associated with Down syn-
drome, with professionals feeling that these children may 
not be accepted in society [65]; this in turn may affect 
their interactions with parents. In Buyukavci et al. (2019), 
mothers of children with Down syndrome described 
being dissatisfied with professionals’ attitudes, and 
reported that they focused discussions on the child’s lim-
itations and negative health outcomes, rather than poten-
tial achievements [66]. In our survey, around a third of 
participants overall reported wanting more information 
about ‘positive information about my child’s full poten-
tial’, although interestingly this figure was notably higher 
among parents of children with Down syndrome (46%), 
suggesting this was a higher priority topic for this group.

Strengths and limitations
Overall, a large sample of parents were recruited, and 
the proportion of each CA type also reflects the rela-
tive number of live births with each CA in Europe [67]. 
Including parents of children with different CA types 
within several countries, allowed a broad range of experi-
ences to be collected. The use of an online convenience 
sampling strategy meant we were unable to calculate 
response rates and there is a risk of selection bias; our 
findings may not be generalisable to all parents of chil-
dren with CAs, especially people living with ‘digital pov-
erty’ who are unlikely to have taken part. The majority of 
participants lived in Poland, which for the overall study 
estimates, limits the generalisability of findings to parents 
across the rest of Europe. The most successful recruit-
ment strategy was via patient and parent organisations, 
and therefore we may have excluded parents who do not 
engage with these organisations, whose experiences may 
differ from our sample. A consistent recruitment strategy 
was used across countries, however, each country dif-
fered in the number of organisations who were able to 
support recruitment, and the frequency with which they 
were able to post study adverts. It is possible that these 
variations may underpin some of the differences found 
across countries. We were mindful to avoid leading ques-
tions and complex/ambiguous language when developing 
the survey, however, we were unable to formally test this.
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Implications and future research
This survey found that online information resources, 
whilst helpful, were rated relatively low for ‘trustworthi-
ness’. With trust in these information sources lacking, it 
is important that HCPs actively signpost parents to reli-
able sources of information, such as clear medical web-
sites. Patient and parent organisations may benefit from 
spending more time developing the information they 
share, ensuring it is evidence-based, up-to-date and reli-
able. Involving academics and clinicians in the genera-
tion of this information would support the development 
of resources that are both trustworthy and accessible to 
parents. There are limitations to how much time HCPs 
can spend with parents, and as such, new strategies to 
improve information from these organisations could help 
fill this information gap. Non-specialist medical sources 
of information (GPs and leaflets) were rated very low 
for ‘helpfulness’. This is likely due to the fact that GPs 
are specialised in common medical conditions, and may 
only meet few children with a CA during their career; 
one would therefore not expect them to have special-
ist knowledge about these rarer conditions. As the pur-
pose of leaflets is to be relevant to all families, they need 
to be kept general, and therefore they may lack infor-
mation which meets the specific and diverse needs of 
each child and their family. Of note is the fact that par-
ents sometimes request information that is not avail-
able, and therefore medical specialists may always have 
a gap in knowledge. For example, school performance 
is a research topic of interest to parents, however, it has 
a very limited evidence base for these CA types [68]. 
Despite these facts, medical professionals may also bene-
fit from exploring informal sources of health information, 
such as social media and patient organisations, to under-
stand exactly what kind of information parents find help-
ful, and to seek reliable sources which they can signpost 
parents to. Further research on the information needs 
of parents at different time points will be important to 
explore. Most of the available literature has focused on 
parents’ needs around diagnosis, and it would be useful 
to explore how their needs might differ in later years, to 
ensure information from organisations and profession-
als is targeted. It will also be of interest to explore why 
information from patient and parent organisations may 
be perceived as less trustworthy than HCPs, and whether 
there may be specific solutions to improve the reliability 
of this information.

Conclusion
Our findings indicate that parents obtain information 
about their child’s health condition from a range of medi-
cal and informal sources. Informal sources were found to 

be highly valued by parents, however, medical specialists 
had the highest ratings for both ‘helpfulness’ and ‘trust-
worthiness’. In contrast GPs and leaflets (from a HCP) 
were rated very low for ‘helpfulness’. Overall satisfac-
tion with information was somewhat low and indicates 
a potential information gap, especially in Croatia and 
Poland, and for parents of children with Down syndrome.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12887-​022-​03734-z.

Additional file 1. 

Acknowledgements
The authors are hugely grateful to the parents and carers who took part in the 
survey. We would also like to thank Dominika Madaj-Solberg, Tomek i Kasia 
Grybek, Halina Grzymisławska-Słowińska, Anna Latos, Jolanta Wierzba, and 
Dorota Trześniewska for their involvement in the development of the survey. 
We also thank Esben Garne Holm and Lucia Paramos Rodrigues for their sup‑
port in translating the survey and recruiting participants across Europe.

Authors’ contributions
ALB conceptualised the study. ALB, EM, JKM, and JR contributed to the study 
design and survey development. EM drafted the manuscript. ALB and JKM 
critically revised the manuscript. EM and JKM analysed the data. AJD, IB, CCC, 
EDH, EG, LG, AJS, LRL, CMD, EM, CNP, AJN, AN, LO, AP, and AR oversaw the 
translation of the survey and recruited participants. All authors contributed to, 
read and approved the final manuscript.

Funding
This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 733001. Start 
date: 1 Jan 2017. Duration: 5 years and 5 months. The views presented here 
are those of the authors only, and the European Commission is not responsi‑
ble for any use that may be made of the information presented here.

Availability of data and materials
The datasets analysed during the current study are available from the cor‑
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was performed in accordance with the Declaration of Helsinki 
and ethics approval for the overall study was granted by the St George’s 
(University of London) Research Ethics Committee on 18th December 2020 
(reference number: 2020.0311). In Poland, ethics approval was granted on 
10th December 2020 by the Bioethics Committee at the Poznań University of 
Medical Sciences (reference number: 882/20). In Croatia, ethics approval was 
granted on 10th December 2020 by the Ethics Committee of the Children’s 
Hospital Zagreb (Protocol No: 02–23/43–1-20 Zagreb). In Spain, ethics 
approval was granted on 21st December 2020 by the Clinical Investiga‑
tion Ethics Committee of the “Dirección General de Salud Pública y Centro 
Superior de Investigación en Salud Pública” (reference number: 20201221/05). 
In Belgium, ethics approval was granted on 1st March 2021 by the Ethics 
Committee of the University Hospital of Antwerp (reference: 21/06/084). In 
Portugal, ethics approval was granted on 16th March by the Ethics Com‑
mittee of the National Institute of Health Doutor Ricardo Jorge (CES-INSA). 
In Germany, ethics approval was granted on 15th April 2021 by the Medical 
Faculty of the Otto-von-Guericke-University Magdeburg Research Ethics 
Committee (reference number: 44/21). In Italy, ethics approval was granted on 
14th June 2021 by the Research Ethics and Integrity Committee of the National 
Research Council Institute of Clinical Physiology in Pisa (CNR-INF) (protocol 
number 0065527/2019). No further local ethics approvals were required in 
Denmark (Lillebaelt Hospital – University Hospital of Southern Denmark) or 

https://doi.org/10.1186/s12887-022-03734-z
https://doi.org/10.1186/s12887-022-03734-z


Page 12 of 13Marcus et al. BMC Pediatrics          (2022) 22:657 

the Netherlands (University Medical Center Groningen). All participants who 
took part in the survey provided informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Population Health Research Institute, St George’s, University of London, 
Cranmer Terrace, London SW17 0RE, UK. 2 Chair and Department of Medical 
Genetics, Poznan University of Medical Sciences, Collegium Maius, Fredry 10, 
61‑701 Poznań, Poland. 3 Centre of Excellence for Reproductive and Regenera‑
tive Medicine, Children’s Hospital Zagreb, Medical School University of Zagreb, 
Ul. Vjekoslava Klaića 16, 10000 Zagreb, Croatia. 4 Rare Diseases Research 
Unit, Fundacio per al Foment de la Investigacio Sanitaria i Biomedica, Av. de 
Catalunya, 21, 46020 València, Spain. 5 Provincial Institute for Hygiene (PIH), 
Kronenburgstraat 45, 2000 Antwerp, Belgium. 6 Department of Paediatrics 
and Adolescent Medicine, Lillebaelt Hospital, University Hospital of Southern 
Denmark, Kolding, Denmark. 7 Department of Epidemiology, National Institute 
of Health Doctor Ricardo Jorge, Av. Padre Cruz, 1600‑609 Lisbon, Portugal. 
8 Department of Genetics, University Medical Center, University of Groningen, 
9712 CP Groningen, Netherlands. 9 IMER Registry (Emilia Romagna Registry 
of Birth Defects), University of Ferrara and Azienda Ospedaliero Universitaria Di 
Ferrara, Via Aldo Moro, 8, 44124 Ferrara, Italy. 10 Medical Faculty, Malformation 
Monitoring Centre Saxony-Anhalt, Otto-Von-Guericke-University Magdeburg, 
Leipziger Str. 44, 39120 Magdeburg, Germany. 11 Unit of Epidemiology of Rare 
Diseases and Congenital Anomalies, Institute of Clinical Physiology, National 
Research Council, Via Giuseppe Moruzzi, 1, 56124 Pisa, Italy. 12 Population 
Health Sciences Institute, Newcastle University, Newcastle Upon Tyne NE1 
7RU, UK. 

Received: 19 May 2022   Accepted: 10 August 2022

References
	1.	 Colvin L, Bower C. A retrospective population-based study of childhood 

hospital admissions with record linkage to a birth defects registry. BMC 
Pediatr. 2009;9:32.

	2.	 Rosano A, Botto LD, Botting B, Mastroiacovo P. Infant mortality and 
congenital anomalies from 1950 to 1994: an international perspective. J 
Epidemiol Community Health. 2000;54(9):660–6.

	3.	 Lemacks J, Fowles K, Mateus A, Thomas K. Insights from parents about 
caring for a child with birth defects. Int J Environ Res Public Health. 
2013;10(8):3465–82.

	4.	 Ashtiani S, Makela N, Carrion P, Austin J. Parents’ experiences of receiving 
their child’s genetic diagnosis: a qualitative study to inform clinical genet‑
ics practice. Am J Med Genet A. 2014;164A(6):1496–502.

	5.	 Irani M, Khadivzadeh T, Asghari Nekah SM, Ebrahimipour H, Tara F. Emo‑
tional and Cognitive Experiences of Pregnant Women Following Prenatal 
Diagnosis of Fetal Anomalies: A Qualitative Study in Iran. Int J Community 
Based Nurs Midwifery. 2019;7(1):22–31.

	6.	 Johansson B, Ringsberg KC. Parents’ experiences of having a child with 
cleft lip and palate. J Adv Nurs. 2004;47(2):165–73.

	7.	 Wei H, Roscigno CI, Hanson CC, Swanson KM. Families of children 
with congenital heart disease: a literature review. Heart and Lung. 
2015;44(6):494–511.

	8.	 Lumsden MR, Smith DM, Wittkowski A. Coping in parents of children with 
congenital heart disease: a systematic review and meta-synthesis. J Child 
Fam Stud. 2019;28(7):1736–53.

	9.	 McCorkell G, McCarron C, Blair S, Coates V. Parental experiences of cleft lip 
and palate services. Community pract. 2012;85(8):24–7.

	10.	 Johnson J, Dunning A, Sattar R, Arezina J, Karkowsky EC, Thomas S, et al. 
Delivering unexpected news via obstetric ultrasound: A systematic 
review and meta-ethnographic synthesis of expectant parent and staff 
experiences. Sonography. 2020;7(2):61–77.

	11.	 Carlsson T, Melander Marttala U, Wadensten B, Bergman G, Axelsson O, 
Mattsson E. Quality of patient information websites about congenital 

heart defects: mixed-methods study of perspectives among individuals 
with experience of a prenatal diagnosis. Interact J Med Res. 2017;6(2):e15.

	12	 Davies S, Hall D. ”Contact A Family”: professionals and parents in partner‑
ship. Arch Dis Child. 2005;90:1053–7.

	13.	 Carlsson T, Bergman G, Marttala UM, Wadensten B, Mattsson E. Informa‑
tion following a diagnosis of congenital heart defect: Experiences 
among parents to prenatally diagnosed children. PLoS ONE [Electronic 
Resource]. 2015;10(2):e0117995.

	14.	 Jackson R, Baird W, Davis-Reynolds L, Smith C, Blackburn S, Allsebrook 
J. Qualitative analysis of parents’ information needs and psychosocial 
experiences when supporting children with health care needs. Health 
Info Libr J. 2007;25(1):31–7.

	15.	 Kratovil AL, Julion WA. Health-care provider communication with expect‑
ant parents during a prenatal diagnosis: an integrative review. J Perinatol. 
2017;37(1):2–12.

	16.	 Holm KG, Neville A, Pierini A, Latos-Bielenska A, Jamry-Dziurla A, Cavero-
Carbonell C, et al. The Voice of Parents of Children With a Congenital 
Anomaly – A EUROlinkCAT Study. Front Pediatr. 2021;9:654883.

	17	 Kerr SM, McIntosh JB. Coping when a child has a disability: explor‑
ing the impact of parent-to-parent support. Child Care Health Dev. 
2000;26(4):309–22.

	18	 Carlsson T, Starke V, Mattsson E. The emotional process from diagnosis to 
birth following a prenatal diagnosis of fetal anomaly: a qualitative study 
of messages in online discussion boards. Midwifery. 2017;48:53–9.

	19.	 Lagan BM, Sinclair M, Kernohan WG. Internet use in pregnancy informs 
women’s decision making: a web-based survey. Birth. 2010;37(2):106–15.

	20.	 Clarke M, Moore J, Steege L, Koopman R, Belden J, Canfield S, et al. Health 
information needs, sources, and barriers of primary care patients to 
achieve patient-centered care: A literature review. Health Informatics J. 
2016;22(4):992–1016.

	21.	 Hummelinck A, Pollock K. Parents’ information needs about the treat‑
ment of their chronically ill child: a qualitative study. Patient Educ Couns. 
2006;62(2):228–34.

	22.	 Kostagiolas P, Martzoukou K, Georgantzi G, Niakas D. Information seeking 
behaviour of parents of paediatric patients for clinical decision making: 
The central role of information literacy in a participatory setting. Inf Res. 
2010;18(3):1–30.

	23.	 Bratt EL, Jarvholm S, Ekman-Joelsson BM, Mattson, Mellander M. Parent’s 
experiences of counselling and their need for support following a prena‑
tal diagnosis of congenital heart disease - a qualitative study in a Swedish 
context. BMC Pregnancy Childbirth. 2015;15:171.

	24.	 Alsem MW, Ausems F, Verhoef M, Jongmans MJ, Meily-Visser JM, Ketelaar 
M. Information seeking by parents of children with physical disabilities: 
An exploratory qualitative study. Res Dev Disabil. 2017;60:125–34.

	25.	 Johnson J, Dunning A, Sattar R, Arezina J, Karkowsky E, Thomas S, et al. 
Delivering unexpected news via obstetric ultrasound: A systematic 
review and meta-ethnographic synthesis of expectant parent and staff 
experiences. Sonography. 2020;7(2):61–77.

	26.	 Muggli EE, Collins VR, Marraffa C. Going down a different road: First sup‑
port and information needs of families with a baby with down syndrome. 
Med J Aust. 2009;190(2):58–61.

	27.	 Benetoli A, Chen TF, Aslani P. How patients’ use of social media impacts 
their interactions with healthcare professionals. Patient Educ Couns. 
2018;101(3):439–44.

	28.	 Suarez-Lledo V, Alvarez-Galvez J. Prevalence of Health Misinformation on 
Social Media: Systematic Review. J Med Internet Res. 2021;23(1):e17187.

	29.	 Fergie G, Hilton S, Hunt K. Young adults’ experiences of seeking online 
information about diabetes and mental health in the age of social media. 
Health Expect. 2016;19(6):1324–35.

	30.	 Morris JK, Garne E, Loane M, Barisic I, Densem J, Latos-Bielenska A, et al. 
EUROlinkCAT protocol for a European population-based data linkage 
study investigating the survival, morbidity and education of children with 
congenital anomalies. BMJ Open. 2021;11(6):e047859.

	31.	 Cuschieri S. The STROBE guidelines. Saudi J Anaesth. 2019;13(Suppl 
1):S31–4.

	32.	 Latos-Bielenska A, Marcus E, Jamry-Dziurla A, Rankin J, Barišić I, Cavero-
Carbonell C, et al. COVID-19 and children with congenital anomalies: 
a European survey of parents’ experiences of healthcare services. BMJ 
Open. (in press).

	33.	 Baloochi Beydokhti T, Heshmati Nabavi F, Ilkhani M, Karimi MH. 
Information need, learning need and educational need, definitions 



Page 13 of 13Marcus et al. BMC Pediatrics          (2022) 22:657 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

and measurements: A systematic review. Patient Educ Couns. 
2020;103(7):1272–86.

	34.	 Christalle E, Zill JM, Frerichs W, Harter M, Nestoriuc Y, Dirmaier J, et al. 
Assessment of patient information needs: A systematic review of meas‑
ures. PLoS ONE [Electronic Resource]. 2019;14(1):e0209165.

	35.	 Arraras JI, Wright S, Greimel E, Holzner B, Kuljanic-Vlasic K, Velikova G, 
et al. Development of a questionnaire to evaluate the information 
needs of cancer patients: The EORTC questionnaire. Patient Educ Couns. 
2004;54(2):235–41.

	36.	 Pelentsov L, Fielder A, Laws T, Esterman A. Development of the parental 
needs scale for rare diseases: a tool for measuring the supportive care 
needs of parents caring for a child with a rare disease. J Multidiscip 
Healthc. 2016;9(9):425–33.

	37.	 Roe C, Anke A, Arango-Lasprilla JC, Andelic N, Caracuel A, Rivera D, et al. 
The Family Needs Questionnaire-Revised: a Rasch analysis of measure‑
ment properties in the chronic phase after traumatic brain injury. Brain 
Inj. 2020;34(10):1375–83.

	38.	 Aite L, Zaccara A, Trucchi A, Nahom A, Iacobelli B, Bagolan P. Parents’ 
informational needs at the birth of a baby with a surgically correctable 
anomaly. Pediatr Surg Int. 2006;22(3):267–70.

	39.	 Alouini S, Moutel G, Venslauskaite G, Gaillard M, Truc JB, Herve C. Informa‑
tion for patients undergoing a prenatal diagnosis. Eur J Obstet Gynecol 
Reprod Biol. 2007;134(1):9–14.

	40.	 Arya B, Glickstein JS, Levasseur SM, Williams IA. Parents of children with 
congenital heart disease prefer more information than cardiologists 
provide. Congenit Heart Dis. 2013;8(1):78–85.

	41.	 Hedov G, Wikblad K, Anneren G. First information and support provided 
to parents of children with Down syndrome in Sweden: Clinical goals and 
parental experiences. Acta Paediatrica. 2002;91(12):1344–9.

	42.	 Jacobs R, Boyd L, Brennan K, Sinha CK, Giuliani S. The importance of 
social media for patients and families affected by congenital anomalies: 
A Facebook cross-sectional analysis and user survey. J Pediatr Surg. 
2016;51(11):1766–71.

	43.	 Crombag NMTH, Page-Christiaens GCML, Skotko BG, de Graaf G. Receiv‑
ing the news of Down syndrome in the era of prenatal testing. Am J Med 
Genet A. 2020;182(2):374–85.

	44.	 Wray J, Maynard L. The needs of families of children with heart disease. J 
Dev Behav Pediatr. 2006;27(1):11–7.

	45	 Nelson P, Glenny AM, Kirk S, Caress AL. Parents’ experiences of caring for 
a child with a cleft lip and/or palate: a review of the literature. Child Care 
Health Dev. 2012;38(1):6–20.

	46.	 Askelsdottir B, Conroy S, Rempel G. From diagnosis to birth: parents’ 
experience when expecting a child with congenital anomaly. Advances 
in neonatal care : official journal of the National Association of Neonatal 
Nurses. 2008;8(6):348–54.

	47.	 Carlsson T, Axelsson O. Patient Information Websites About Medically 
Induced Second-Trimester Abortions: A Descriptive Study of Quality, Suit‑
ability, and Issues. J Med Internet Res. 2017;19(1):e8.

	48.	 David Vainberg L, Vardi A, Jacoby R. The Experiences of Parents of Chil‑
dren Undergoing Surgery for Congenital Heart Defects: A Holistic Model 
of Care. Front Psychol. 2019;10:2666.

	49	 Kerr SM, McIntosh JB. Coping when a child has a disability: Explor‑
ing the impact of parent-to-parent support. Child Care Health Dev. 
2000;26(4):309–21.

	50.	 Buyukavci MA, Dogan DG, Canaloglu SK, Kivilcim M. Experience of moth‑
ers with Down syndrome children at the time of diagnosis. Arch Argent 
Pediatr. 2019;117(2):114–9.

	51.	 Kuliś D, Bottomley A, Velikova G, Greimel E, Koller M, group ObotEOfRa‑
ToCEQoL. EORTC Quality of Life Group Translation Procedure (4th edition). 
Available from: https://​www.​eortc.​org/​app/​uploa​ds/​sites/2/​2018/​02/​
trans​lation_​manual_​2017.​pdf [accessed 14 Nov 2021]. 2017.

	52.	 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)–a metadata-driven methodology and 
workflow process for providing translational research informatics sup‑
port. J Biomed Inform. 2009;42(2):377–81.

	53.	 StataCorp. Stata Statistical Software: Release 17. College Station, TX: 
StataCorp LLC2021.

	54.	 Vyas S, Kumaranayake L. Constructing socio-economic status indi‑
ces: how to use principal components analysis. Health Policy Plan. 
2006;21(6):459–68.

	55.	 Jolliffe IT, Cadima J. Principal component analysis: a review 
and recent developments. Philos Trans A Math Phys Eng Sci. 
2016;374(2065):20150202.

	56.	 Jolliffe IT. Principal component analysis, second edition. New York: 
Springer-Verlag; 2002. xiii, 271 p. p.

	57.	 Brown JN. Choosing the right type of rotation in PCA and EFA. Shiken - 
JALT Testing & Evaluation SIG Newsletter. 2009;13:20–5.

	58.	 Leirgul E, Fomina T, Brodwall K, al e. Birth prevalence of congenital 
heart defects in Norway 1994–2009 - a nationwide study. Am Heart J. 
2014;168(6):956–64.

	59.	 McRobert CJ, Hill JC, Smale T, Hay EM, van der Windt DA. A multi-
modal recruitment strategy using social media and internet-mediated 
methods to recruit a multidisciplinary, international sample of clini‑
cians to an online research study. PLoS ONE [Electronic Resource]. 
2018;13(7):e0200184.

	60.	 Liu M, Wronski L. Examining completion rates in web surveys via over 
25,000 real-world surveys. Soc Sci Comput Rev. 2018;36:116–24.

	61.	 Bosnjak M, Tuten TL. Classifying response behaviors in web-based sur‑
veys. J Comput-Mediat Comm. 2001;6(3).

	62.	 Jackson R, Baird W, Davis-Reynolds L, Smith C, Blackburn S, Allsebrook 
J. The information requirements and information-seeking behaviours 
of health and social care professionals providing care to children with 
health care needs: a pilot study. Health Info Libr J. 2007;24(2):95–102.

	63.	 Campbell T, Chen CJ, Chhina H, Chahal R, Cooper A, Elliott AM. Support, 
information, and integration of genetics for children with congenital 
lower limb deficiencies in British Columbia. Canada Paediatr Child Health. 
2019;24(6):395–401.

	64.	 OECD, European Union. Health at a Glance: Europe 2020. State of Health 
in the EU Cycle. OECD Publishing; Paris. https://​doi.​org/​10.​1787/​82129​
230-​en [accessed 26 Nov 2021]. 2020.

	65.	 Bianca S. Down’s syndrome. Lancet. 2003;362(9377):81.
	66.	 Buyukavci MA, Dogan DG, Canaloglu SK, Kivilcim M. Experience of moth‑

ers with Down syndrome children at the time of diagnosis. Arch Argent 
Pediatr. 2019;117(2):114–9.

	67.	 European Commission and EUROCAT. Prevalence charts and data on con‑
genital anomalies. Available from: https://​eu-​rd-​platf​orm.​jrc.​ec.​europa.​eu/​
euroc​at/​euroc​at-​data/​preva​lence_​en [accessed 30 Nov 2021] 2021.

	68.	 Glinianaia SV, McLean A, Moffat M, Shenfine R, Armaroli A, Rankin J. 
Academic achievement and needs of school-aged children born with 
selected congenital anomalies: A systematic review and meta-analysis. 
Birth Defects Res. 2021;113(20):1431–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.eortc.org/app/uploads/sites/2/2018/02/translation_manual_2017.pdf
https://www.eortc.org/app/uploads/sites/2/2018/02/translation_manual_2017.pdf
https://doi.org/10.1787/82129230-en
https://doi.org/10.1787/82129230-en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en
https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en

	Information needs of parents of children with congenital anomalies across Europe: a EUROlinkCAT survey
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants and recruitment
	Survey
	Data collection
	Data analysis

	Results
	Participant characteristics
	Child characteristics
	Helpfulness and trustworthiness of the information sources
	Ratings across countries
	Ratings across CA types
	Satisfaction with information
	Information topics

	Discussion
	Main findings
	Strengths and limitations
	Implications and future research

	Conclusion
	Acknowledgements
	References


