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children without CAs.9–12 Although children are less 
affected by SARS- CoV- 2 infection than adults,13 Down 
syndrome has been indicated as a risk factor of severe 
disease and mortality,14 15 and children with underlying 
conditions may be at increased risk of infection.16 It is 
crucial to document the healthcare experiences of chil-
dren with CAs during this period of increased pressure on 
healthcare systems, especially as they represent a vulner-
able population. Existing research, conducted during 
the first wave of the pandemic in 2020, suggests a high 
proportion of cancellations and postponements to paedi-
atric healthcare appointments and treatments in the 
USA17 and in Europe.18–22 Disruptions to the healthcare 
services of children with CAs were found to cause anxiety 
for parents,20 and fear that their child’s health may be 
negatively affected.22 Corcerns about SARS- CoV- 2 infec-
tion were also common among parents,23 24 which coupled 
with reductions in other communicable infections during 
the pandemic,25 26 resulted in fewer visits to clinics25 27 and 
emergency departments26 28 in 2020. Parents reported a 
lack of support from healthcare professionals, including 
the absence of specific COVID- 19- related guidance for 
children.22 29

This paper describes a cross- sectional online survey, 
which explored the views of parents and carers of children 
with CAs about: (a) their healthcare experiences and (b) 
their experiences of support, 1 year into the pandemic. 
The survey was conducted as part of a collaborative Euro-
pean project, ‘Establishing 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. Due to differ-
ences in the level of restrictions, healthcare systems and 
the availability of resources between countries, the survey 
was conducted in several European countries, to explore 
possible variations in the provision of care.

METHODS
This study is reported following the Strengthening the 
Reporting of Observational studies in Epidemiology 
guidelines.31 The findings presented are a subsection 
of a cross- sectional online survey, conducted by the 
EUROlinkCAT team, which explored the wider informa-
tion and support needs of parents and carers of children 
with CAs in 10 European countries. This paper focuses 
on the healthcare experiences and health status of chil-
dren during the COVID- 19 pandemic and parent and 
carer experiences of support. The survey was launched 
in the UK and Poland on 8 March 2021 and kept open 
until 14 July 2021. The survey was launched in a staggered 
manner in each country, as and when translations were 
finalised and approvals granted (table 1).

Participants
The survey was open to parents, carers and guardians 
(termed, henceforth, as parents) of children up to 10 years 
of age who have one or more of the following CAs: cleft 

lip (with or without a cleft palate), spina bifida, congen-
ital heart defect (CHD) which required surgery and Down 
syndrome. Due to the high level of heterogeneity across 
all CAs, these groups were predefined and selected to 
cover different types of impairments, with likely differing 
impacts on the experiences of the child and parent: (a) 
physical disability (spina bifida), (b) learning disability 
(Down syndrome), (c) visible defects (cleft lip) and (d) 
non- visible defects (CHD). Participants were actively 
recruited in 10 European countries: Belgium, Croatia, 
Denmark, Germany, Italy, Netherlands, Poland, Portugal, 
Spain, and the UK.

Recruitment
Participants were recruited with convenience sampling 
which was conducted online via social media (Twitter and 
Facebook), charities and patient organisations within 
each participating country (eg, the Down Syndrome 
Association in the UK) and closed support groups on 
Facebook. Potential participants were provided with a 
link to the survey website, which included all language 
versions of the survey. Participants were provided with the 
participant information sheet at the start of the survey, 
and depending on local ethics requirements, partici-
pants were either required to complete an online consent 
form or consent was implied by completion of the survey. 
As the survey was shared across online platforms and 
by a number of international organisations (eg, Down 
Syndrome International), responses were also received 
from parents living in other European countries (eg, 
Ireland), and these were retained in the analysis.

Survey
The content of the survey was developed following a litera-
ture review, and input from expert clinicians, parents and 
educators, academics with expertise in CA research and 
questionnaire development and a Public Involvement 
and Community Engagement lead. The survey included 
the following sections: (1) Parent Demographics (nine 
items), (2) Child Demographics and Medical Information 
(seven items), (3) Provision of Healthcare (seven items), 
(4) Impact on the Child (three items) and (5) Support 
for Parents (two items) (see online supplemental file 
1). Response options varied and comprised: yes and no 
(provision of healthcare); not at all, a little, quite a bit and 
very much (provision of healthcare); not at all satisfied, a 
little satisfied, quite satisfied and very satisfied (support 
for parents); and much worse, somewhat worse, about the 
same, somewhat better, much better (impact on child). 
All items were close ended; therefore, quantitative data 
only were collected. In relation to the timeframe, partici-
pants were asked to reflect on their experiences from the 
start of the pandemic in January 2020 to the time at which 
they completed the survey (March–July 2021).

Translation
The survey was developed in English and translated into 
eight European languages following existing guidance.32 
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The Dutch version was used in Belgium and the Nether-
lands. The survey was initially translated into Polish and 
Italian to check for any translatability issues, and relevant 
amendments were subsequently made to the English 
version accordingly. These languages were selected 
because they have different origins (Slavic and Romance) 
with differing translation issues, and the research team 
included native Polish (AL- B, AJ- D) and native English- 
Italian bilingual (EM) speakers. Translations were carried 
out in four steps for each language version: (1) a native 
speaker of the target language with good command of 
English conducted the initial translation, (2) the trans-
lation was checked by at least one other native speaker 
of the target language and any problems discussed and 
reconciled, (3) the survey was back- translated by a native 
English speaker (or person with a good command of 
the English language) and who was naïve to the original 
version, (4) the back- translated survey was reviewed by 
EM against the original English language version and 
any semantic or conceptual discrepancies in the back- 
translation were flagged and discussed with the trans-
lators until they were resolved. Due to differences in 
education systems across Europe, equivalent terminology 
for participants’ education level was not available, and 
categories were selected to reflect local education systems 
within each country.

Data collection
Study data were collected and managed using Research 
Electronic Data Capture33 tools hosted at St George’s, 
University of London. All data collected were anonymous 
and it was, therefore, not possible to verify CA diagnoses. 
To keep the survey fully anonymous, no internet protocol 
addresses were collected, so it was not possible to prevent 
multiple participation. Participants were initially allowed 
to skip any item, however, following an interim analysis 
on 27 April 2021, a high proportion of missing data for 
country and CA type was noted. As these data were crucial 
to the research question, these two items were subse-
quently made mandatory.

Patient and public involvement
People with experience in caring for or teaching children 
with CAs contributed to the development of the survey. 
These were (a) three parents of children with CAs who 
also run patient organisations/charities relevant to their 
child’s condition (Down syndrome, spina bifida, meta-
chromatic leukodystrophy), (b) a clinical geneticist who 
works closely with a number of parent organisations and 
(c) a teacher of children with special educational needs 
and disabilities. Each individual commented on an early 
draft of the survey, including the overall content of 
the survey and the wording of questions and response 
options. This feedback was reviewed by the research team 
and relevant modifications were made to the draft survey 
to address it.

Findings from the study will be shared with members of 
the public, parents and carers, healthcare professionals 

and relevant stakeholders via scientific publications, lay 
reports, social media and conferences.

Data analysis
Descriptive statistics were conducted using Stata V.17.0 
software.34 Data were checked to ensure that answers 
were consistent (eg, identifying if a mother replying that 
she is 20–25 years old is retired). Outcomes scored on 
4- point Likert scales were dichotomised (very much/
satisfied vs other responses) and outcomes scored on 
a 5- point Likert scale were collapsed into three catego-
ries by merging the two lowest response options (much 
worse and somewhat worse) and the two highest response 
options (much better and somewhat better). Data were 
modelled using multivariate logistic regressions and 
ordinal logistic regressions, which included the child’s 
anomaly type, parent’s country of residence and age and 
education level. The impact of country and anomaly type 
on outcomes was explored, choosing the largest catego-
ries as the comparator groups (Poland and CHD). For 
age and education, categorical data were collected. For 
the analysis, each variable was recoded into three groups: 
age (<30 years; 31–40 years, >40 years), education (formal 
education until 16 or 18 years/technical training; univer-
sity degree; postgraduate degree). Age and education 
were included in our regression models as ordinal vari-
ables. To control for multiple comparisons, the alpha 
level was adjusted to p<0.01 for all analyses. It was unlikely 
that data were missing at random, so more sophisticated 
multiple imputation techniques were not adopted.

We aimed to recruit 80 participants per country which 
would have resulted in a power of 80% to determine 
that a country with 20% of participants replying cate-
gory 4 (very much/satisfied) was statistically significantly 
different at the 95% level of significance from a country 
with 40% of participants replying category 4. Owing to 
delays in obtaining ethics approvals, this target was not 
met within the timescales for some countries. Data were 
presented by country if these were available for at least 
50 participants. Where there were <50 participants, data 
were combined into an ‘other European country’ group 
(termed, henceforth, as Other EU), which included partic-
ipants from a heterogeneous group of countries. Due to 
similarities in survey responses, geographical location 
and language, data for Belgium (n=46) and the Neth-
erlands (n=28) were combined into a single group. For 
CAs, data were categorised according to the four anoma-
lies, and a separate category was created for children with 
Down syndrome and a CHD, a common comorbidity.35 
There were too few participants to create meaningful 
categories for children who had other combinations of 
the four anomalies (n=15), and these were excluded from 
the analysis.

Given that a multimodal online recruitment strategy 
was used, it was not possible to estimate how many poten-
tial participants the survey reached in order to calculate 
response rates.36 We report submission rates (number of 
participants who started the survey/number who completed 
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and submitted the survey).37 For those who submitted their 
survey, we report item- level response rates (proportion of 
participants completing each item)38.

RESULTS
Participant characteristics
1298 parents across Europe accessed the survey, of whom 
1109 (85%) submitted their responses. The submission 
rate ranged from 78% in Italy to 92% in Germany and 
Belgium. A further 123 (9.5%) submitted forms were 
not included in the analysis as country data were missing 
(n=80), CA data were missing (n=24), participants were 
from non- European countries (n=4) or participants spec-
ified different combinations of the four anomaly types 
(n=15). Item- level response rates were above 98% across 
all outcome variables.

Participants lived in Poland (n=476), the UK (n=120), 
Germany (n=97), Belgium/Netherlands (n=74), Croatia 
(n=68), Italy (n=59). The Other EU group (n=92) 
comprised participants from 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). 
Most respondents were mothers (92%), aged 31–40 years 
(71%) and in full- time or part- time employment (59%) 
(table 1). In terms of education, 40% of participants had 
received formal education up to 16–18 years or tech-
nical training, 49% had a university degree and 11% a 
postgraduate degree. Few participants had lived in their 
country of residence for <10 years (6%).

Child characteristics
The largest CA group was 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%). In terms 
of comorbidities, 25% of children had another CA and 
43% had another health condition. The most common 
age category was 1–3 years (35%) and there was a slightly 
higher proportion of male children (56%). Just over a 
third of children attended school (36%), whereas 62% 
were not yet of school age, and 2% were either home- 
schooled or unable to be schooled due to their health 
status.

Provision of healthcare across countries
Cancelled or postponed appointments
Cancellations or postponements of routine appointments 
were reported by 68% (623/920) of the whole sample, 
by 53% (427/803) for planned tests or procedures and 
by 26% (121/609) for planned surgeries. The UK and 
Poland had the largest proportions of parents reporting 
cancelled or postponed appointments for each cate-
gory (figure 1). For routine appointments and planned 
tests/procedures, proportions were significantly lower in 
Germany, Croatia, Belgium/Netherlands and the Other 
EU group compared with Poland (table 2). For planned 
surgeries, all countries except the UK had a significantly 
lower proportion of cancelled or postponed appoint-
ments than Poland (full regression findings are available 
in online supplemental file 1).

Figure 1 Proportion* of participants reporting �cancelled or postponed� routine appointments, planned tests or procedures, 
and planned surgeries with 95% CIs, by country. *Adjusted by congenital anomaly type, parental age and education level.
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Virtual appointments (by telephone or online)
Overall, 61% (544/891) of participants reported that 
their child’s face- to- face appointments had been resched-
uled as virtual appointments. This proportion was highest 
in the UK (87%), significantly higher than in Poland 
(71%). In all other countries, this proportion was signifi-
cantly lower than Poland (table 3).

Overall, 29% (159/541) of participants reported their 
child’s virtual appointments as being of ‘poor’ quality 
overall. This proportion was highest in Poland (37%) 
and significantly lower in the UK (21%), Belgium/Neth-
erlands (5%) and Germany (0%) (table 3). There was a 
significant impact of education level on ratings, whereby 
more highly educated participants were less likely to rate 
the overall quality of their virtual appointments as ‘poor’ 
(OR =0.55, 95% CI 0.41 to 0.77; p=0.000).

Access to medication
Overall, 26% (182/705) of participants reported some 
problems accessing medication for their child during the 
pandemic. This proportion was highest in the UK (42%) 
and Poland (34%) (table 3). Italy (14%), the Other 
EU group (8%), Germany (7%) and Croatia (4%) all 
had significantly fewer participants reporting problems 
compared with Poland (table 3).

Impact on the child�s health and well-being across countries
Overall, 30% (221/749) of participants reported that 
changes to their child’s treatment during the pandemic 
had moderately to severely compromised their child’s 
health. This figure was significantly higher in Poland 
(43%) compared with the UK (28%), the Other EU group 

Table 2 Proportion of participants reporting �cancelled or postponed� routine appointments, planned tests or procedures, and 
planned surgeries, by country

Country

Routine appointments
(N*=920) Planned tests or procedures (N*=803)

Planned surgeries
(N*=609)

Unadjusted Adjusted† Unadjusted Adjusted† Unadjusted Adjusted†
% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Poland 79 (75 to 83) 79 (75 to 83) 66 (61 to 70) 65 (60 to 70) 37 (31 to 43) 35 (29 to 41)
UK 88 (82 to 94) 86 (80 to 93) 67 (58 to 76) 67 (57 to 76) 31 (20 to 41) 33 (22 to 44)
Germany 29 (19 to 38) 31 (21 to 42) 16 (8 to 24) 18 (9 to 27) 7 (1 to 14) 8 (1 to 15)
Croatia 46 (34 to 58) 44 (32 to 56) 36 (23 to 49) 36 (23 to 49) 14 (3 to 24) 13 (3 to 24)
Italy 69 (57 to 81) 70 (58 to 82) 52 (38 to 66) 54 (40 to 68) 9 (1 to 18) 11 (0 to 20)
Belgium/Netherlands 34 (23 to 46) 39 (27 to 51) 20 (9 to 31) 23 (11 to 34) 17 (7 to 27) 16 (6 to 25)
Other EU 56 (46 to 67) 57 (47 to 67) 43 (32 to 53) 43 (32 to 53) 12 (4 to 19) 12 (4 to 20)

*Total number of participants excluding �not applicable� responses. Missing data: routine appointments (n=9), planned tests or procedures 
(n=8), planned surgeries (n=5).
�Adjusted by congenital anomaly type, parental age, and education level.

Table 3 Proportion of participants reporting appointments rescheduled as virtual, virtual appointments rated as �poor�, and 
problems accessing medication, by country

Country

Appointments rescheduled 
as virtual (N*=891)

Virtual appointments rated as 
‘poor’ (N*=552)

Problems accessing 
medication (N*=713)

Unadjusted Adjusted† Unadjusted Adjusted† Unadjusted Adjusted†
% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Poland 72 (68 to 76) 71 (67 to 75) 37 (32 to 42) 37 (32 to 43) 34 (29 to 39) 34 (29 to 39)
UK 87 (81 to 93) 87 (81 to 93) 21 (13 to 29) 21 (13 to 29) 43 (33 to 54) 42 (32 to 52)
Germany 24 (15 to 33) 25 (16 to 35) 0 (0 to 17) 0 (0 to 17) 6 (1 to 12) 7 (1 to 14)
Croatia 46 (33 to 59) 46 (33 to 58) 15 (2 to 29) 17 (2 to 31) 5 (0 to 11) 4 (0 to 10)
Italy 34 (21 to 47) 37 (23 to 50) 29 (8 to 51) 27 (7 to 48) 14 (3 to 25) 14 (3 to 25)
Belgium/Netherlands 28 (17 to 40) 34 (22 to 46) 6 (0 to 18) 5 (0 to 15) 19 (8 to 29) 19 (8 to 29)
Other EU 50 (40 to 60) 52 (42 to 62) 23 (10 to 35) 22 (10 to 34) 9 (2 to 16) 8 (2 to 14)

*Total number of participants excluding �not applicable� responses. Missing data: appointments rescheduled as virtual (n=8), virtual 
appointments rated as �poor� (n=11), problems accessing medication (n=8).
�Adjusted by congenital anomaly type, parental age and education level.
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(20%), Croatia (15%), Italy (12%), Germany (12%) and 
Belgium/Netherlands (7%) (figure 2).

The majority of participants rated their child’s physical 
health (68%; 634/927) and emotional well- being (56%; 
515/927) as being ‘about the same’ as it was prior to the 
pandemic. Overall, there was a greater proportion of 
participants who rated their child’s emotional well- being 
as ‘worse’ (35%; 319/927) compared with ‘worse’ ratings 
for physical health (17%; 162/927).

There was a significant impact of country on ratings 
for physical health, with all countries less likely to rate 
their child’s physical health as ‘worse’ than before the 
pandemic compared with Poland (figure 3). Ratings for 
the impact of COVID- 19 on emotional well- being were 
similar across countries.

Support for parents across countries
Overall, 23% (220/957) of participants reported that 
they would have liked more support during the pandemic 
‘very much’. This proportion was highest in Poland (30%) 
and significantly lower in Croatia (14%), Belgium/Neth-
erlands (9%) and the other EU group (11%) (figure 4). 
In terms of the source of support, satisfaction ratings 
were lowest for support from medical sources and highest 
for people that participants had close relationships with, 
such as their partner (table 4).

Medical sources
The UK and Poland had the lowest proportion of ‘very 
satisfied’ ratings for general practitioners (GPs), 25% 
and 26%, respectively (table 4). Compared with Poland, 

ratings were significantly higher in Germany (85%) and 
the other EU group (45%). Italy and Poland had the 
lowest ‘very satisfied’ ratings for specialist doctors/nurses, 
31% and 32%, respectively. Compared with Poland, 
ratings were significantly higher in Germany (84%) and 
the other EU group (45%) (table 4).

Organisations
The highest proportion of ‘very satisfied’ ratings for 
patient organisations was for parents in Germany (59%) 
and Poland (56%) (table 4). Compared with Poland, 
these satisfaction ratings were significantly lower in the 
UK (38%) and Belgium/Netherlands (14%). The UK 
had the highest proportion of participants who were 
‘very satisfied’ with support from their child’s school 
(47%), however, there were no significant country- 
related effects.

Close relationships
Poland had the highest proportion of ‘very satisfied’ 
ratings for support from parents of other children 
with the same health condition (66%), significantly 
higher than the UK (51%) and Belgium/Netherlands 
(33%) (table 4). There were no significant differences 
in satisfaction ratings for support from ‘partner’ or 
‘friends/family’ across countries.

Outcomes across CA types
There were few differences across CA types, with 
significant differences only found for items relating 
to the provision of healthcare. In summary, parents 

Figure 2 Proportion* of participants reporting that their child�s health had been �moderately to severely� compromised 
following changes to their child�s treatment with 95% CIs, by country. *Adjusted by congenital anomaly type, parental age, and 
education level.
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of children with CHD (43%) reported a significantly 
lower proportion of ‘cancelled or postponed’ tests/
procedures compared with parents of children with 
spina bifida (65%) and Down syndrome (alone) 
(62%) (table 5). The CHD group also reported 
significantly fewer rescheduled appointments (49%) 

compared with the Down syndrome with CHD (80%), 
Down syndrome (72%) and spina bifida (70%) groups 
(table 5). A lower proportion of parents of children 
with a cleft lip (17%) reported problems accessing 
medication compared with the CHD group (34%) 
(table 5).

Figure 3 Proportion* of participants reporting that their child�s physical health was �worse�, �about the same� or �better� than it 
was prior to the pandemic with 95% CIs, by country. *Adjusted by congenital anomaly type, parental age, and education level.

Figure 4 Proportion* of participants reporting they would have liked more support during the pandemic �very much� with 95% 
CIs, by country. *Adjusted by congenital anomaly type, parental age, and education level.
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