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ABSTRACT
Objective

To survey parents and carers of children with a congenital anomaly (CA) across Europe about their
child’s experiences of healthcare services, and their experiences of support during the COVID-19
pandemic.

Design

Cross-sectional study.

Setting

Online survey in 10 European countries, open from 8" March 2021 to 14 July 2021.

Population

1,070 parents and carers of children aged 0-10 years with a cleft lip, spina bifida, congenital heart
defect (CHD) requiring surgery, and/or Down syndrome.

Main outcome measures

Parental views about: the provision of care for their child (cancellation/postponement of
appointments, virtual appointments, access to medication), the impact of disruptions to healthcare
on their child’s health and well-being, and satisfaction with support from medical sources,
organisations and close relationships.

Results

Disruptions to healthcare appointments were significantly higher (p<0.001) in the UK and Poland,
with approximately two-thirds of participants reporting ‘cancelled or postponed’ tests (67/101;
256/389) and procedures compared with approximately 20% in Germany (13/74) and
Belgium/Netherlands (11/55). A third of participants in the UK and Poland reported ‘cancelled or
postponed’ surgeries (22/72; 98/266) compared with only 8% in Germany (5/64). In Poland, 43%
(136/314) of parents reported that changes to their child’s ongoing treatment had moderately to
severely affected their child’s health, significantly higher than all other countries (p<0.001).
Satisfaction ratings for support from general practitioners were lowest in the UK and Poland, and
lowest in Poland and Italy for specialist doctors and nurses.

Conclusion

A large proportion of participants reported disruptions to healthcare during the pandemic, which for
some had a significant impact on their child’s health. Regional differences in disruptions raise
guestions about the competence of certain healthcare systems to meet the needs of this vulnerable
group of patients and indicate improvements should be strived for in some regions.

Keywords

congenital anomaly, COVID-19, child, parental experience, provision of healthcare, support, survey
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STRENGTHS AND LIMITATIONS

e Surveys the experiences of a large total number of parents and carers across multiple
European countries and congenital anomaly types. The proportion of each CA type in the
study sample reflects the relative number of live births with each CA in Europe.

e High completion rates and item-level response rates, suggests that survey items were
relevant to participants and easy to complete.

e Potential bias in responses due to the use of social media for recruitment, for example,
excluding people living with ‘digital poverty’ and those who do not engage with patient and
parent organisations. The experiences of this sample may differ to the wider population of
parents and carers.

e |nability to conduct a full pilot of the final survey to explore item acceptability,
comprehension, and relevance. Possible that there may be some issues with the wording or

content of items.

BACKGROUND

The coronavirus disease 2019 (COVID-19) pandemic put pressure on healthcare systems worldwide,
causing severe disruptions to the delivery of non-essential services, as staff were re-deployed to
acute care, and outpatient treatment and follow-up was reduced due to concerns about viral
transmission in hospital.(1-3) Non-urgent elective care was the most heavily impacted, with a record

backlog of 5.6 million cases reported in England in July 2021.(4, 5)

Congenital anomalies (CAs) are a range of conditions that are present from birth and remain a
leading cause of childhood morbidity and long-term disability.(6, 7) Children with CAs require regular
clinical follow-up,(8) including more frequent primary care appointments and hospital admissions
than children without CAs.(9-11) Although children are less affected by SARS-CoV-2 infection than
adults,(12) Down syndrome has been indicated as a risk factor of severe disease and mortality,(13,
14) and children with underlying conditions may be at increased risk of infection.(15) It is crucial to
document the healthcare experiences of children with CAs during this period of increased pressure
on healthcare systems, especially as they represent a vulnerable population. Yet, at present, there is
limited published research investigating the impact of the COVID-19 pandemic on the provision of
care for children with CAs. Existing research, conducted during the first wave of the pandemicin
2020, suggests a high proportion of cancellations to children’s healthcare appointments and
treatments.(16-18) Disruptions to paediatric services were found to cause anxiety for parents,(17)

and fear that their child’s health may be negatively affected.(18) Parents also reported a lack of
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support from healthcare professionals, including the absence of specific COVID-19 related guidance

for children.(18)

This paper describes a cross-sectional online survey which explored the views of parents and carers
of children with CAs about: (a) their child’s healthcare experiences, and (b) their experiences of
support, one year into the pandemic. The survey was conducted as part of a collaborative European
project, “Establishing a linked European Cohort of Children with CAs (EUROIinkCAT)”, which aims to
investigate health and educational outcomes in children born with CAs using population-based data.
Due to differences in the level of restrictions, healthcare systems, and the availability of resources
between countries, the survey was conducted in multiple countries across Europe, to explore any
possible variations in the provision of care. The survey therefore aimed to compare and contrast the
experiences of caregivers, and identify best practices that may help address current challenges and

inform health care planning for future pandemics or crisis situations.

METHODS

This study is reported following the Strengthening the Reporting of Observational studies in
Epidemiology (STROBE) guidelines.(19) The findings presented are a subsection of a cross-sectional
online survey, conducted by the EUROIinkCAT team, which explored the wider information 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 children during the COVID-19 pandemic,
and parent and carer experiences of support. The survey was launched in the United Kingdom (UK)
and Poland on 8t March 2021 and kept open until 14t July 2021. Ethical approval for the study was
granted by the St George’s (University of London) Research Ethics Committee on 18t December
2020 (reference number: 2020.0311). Local ethical approvals (or evidence that no further approvals
were required) were obtained from each participating country and the survey was launched in a
staggered manner in each country, as and when translations were finalised and approvals granted

(Table 1).
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Table 1 Recruitment period and participant characteristics by country group. %
N .
Characteristic All UK Poland Germany Croatia Italy ngr:gel:;‘;/ds Other EUT
Recruitment period ©
Start date - 8 Mar 2021 8 Mar 2021 11 May 2021 26 Apr 2021 16 Jun 2021 519 Apr 2021 6 Apr 2021
End date - 14 Jul 2021 14 Jul 2021 14 Jul 2021 14 Jul 2021 31Jul 2021 814 Jul 2021 14 Jul 2021
N 986 120 476 97 68 59 f 74 92
Age g
<30 162 (17%) 18 (15%) 93 (20%) 13 (13%) 8 (12%) 4 (7%) g 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%) 2 24 (32%) 34 (35%)
Relation to child g
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%)
Othert 8 (1%) 1(1%) 3 (1%) 3 (3%) - 129 & - -
Employment g
Employed 586 (60%) 81 (68%) 223 (47%) 61 (62%) 54 (79%) 44 (75%) _5" 61 (82%) 62 (69%)
Homemaker/carer 301 (31%) 36 (30%) 198 (42%) 27 (29%) 7 (10%) 11 (19%) g 8 (11%) 14 (16%)
Other* 94 (9%) 3 (3%) 52 (11%) 9 (9%) 7 (10%) 4 (7%) g 5(7%) 14 (16%)
Education 3
School €18 years 390 (40%) 44 (37%) 163 (35%) 61 (67%) 19 (28%) 30 (52%) S 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%) N 71 (96%) 75 (81%)
6-10 years 30 (3%) 5 (4%) 5(1%) 6 (7%) 2 (3%) 4 (7%) o1 (1%) 7 (8%)
1-5 years 28 (3%) 4 (3%) 2 (0.4%) 5 (5% 2 (3%) 4 (7%) g 2 (3%) 9 (10%)
<1year 2(0.2%) - 1(0.2%) - - - e . 1(1%)

tOther European countries: Denmark (n=39), Portugal (n=23), Spain (n=16), Ireland (n=5), Bulgaria (n=2), Albania (n=1), Cyprus (n=1), Lithuan

(n=1), Sweden (n=1), Ukraine (n=1).
$Other family member (n=3), legal guardian related to the child (n=2), legal guardian unrelated to the child (n=3).

*Unemployed (n=56), long-term sick/disabled (n=17), on furlough (n=12), student (n=8), retired (n=1)
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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, congenital heart defect (CHD) which required surgery, and Down syndrome.
Due to the high level of heterogeneity across all CAs, these groups were pre-defined 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 (e.g.
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 ethical requirements, participants 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, responses were also
received from parents living in other European countries (e.g. Ireland), and these were retained in

the analysis.

Survey

The content of the survey was developed following a literature 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 (PICE) lead. The survey
included the following sections: (1) Parent Demographics (9 items), (2) Child Demographics and
Medical Information (7 items), (3) Provision of Healthcare (7 items), (4) Impact on the Child (4
items), and (5) Support for Parents (2 items). Response options varied and comprised: Yes-No
(Provision of Healthcare), Not at all-A little-Quite a bit-Very much (Provision of Healthcare), Not at all
satisfied-A little satisfied-Quite satisfied-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 were collected only. In relation to the timeframe,

7
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participants 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.

Translation

The survey was developed in English and translated into eight European languages following existing
guidance.(20) The Dutch version was used in Belgium and the Netherlands. 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 (ALB, AJ) 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 translation 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 naive 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 translators 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 Capture(21) (REDCap) 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 (IP)
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 27t April, 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 subsequently 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,
metachromatic 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
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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 17.0 software.(22) Data were checked to ensure
that answers were consistent (e.g. identifying if a mother replying that she is 20-25 years old is
retired). Outcomes scored on 4-point Likert scales (very much/satisfied vs. other responses) were
dichotomised and outcomes scored on a 5-point Likert scale were collapsed into three categories by
merging the two lowest response options (much worse, somewhat worse) and the two highest
response options (much better, somewhat better). Data were modelled using multivariate logistic
regressions and ordinal logistic regressions which included the child’s anomaly type, and parent’s
country of residence, age and education level. The impact of country and anomaly type on outcomes
was explored, choosing the largest categories as the comparator groups (Poland and CHD). For age
and education, categorical data were collected. For the analysis each variable was re-coded into
three groups: age (<30 years; 31-40 years, >40 years), education (formal education/technical training
until 16 or 18 years; university degree; post-graduate degree). Age and education were included in
our regression models as ordinal variables. 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 category 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 ethical 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 participants
from a heterogenous group of countries. Due to similarities in survey responses, geographical
location, and language, data for Belgium (n=46) and the Netherlands (n=28) were combined into a
single group. For CAs, data were categorised according to the four anomalies, and a separate

category created for children with Down syndrome and a CHD, a common co-morbidity.(23) There
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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 multi-modal online recruitment strategy was used, it was not possible to estimate how
many potential participants the survey reached in order to calculate response rates.(24) Completion
rates (number of participants who started the survey/number who completed the survey)(25) and

item-level response rates (proportion of participants completing each item)(26) are reported.

RESULTS

Participant characteristics

1,109 parents across Europe completed the survey, of which 986 (89%) were included in the
analysis. Participants were excluded from the analysis if: country data were missing (n=80), CA data
were missing (n=24), or if participants were from non-European countries (n=4). Fifteen participants
with mixed combinations of the four anomaly types were also excluded. The overall completion rate
was 84%, which ranged from 78% in Italy to 92% in Germany and Belgium. Item-level response rates

ranged from 96% to 99% across 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- or part-time employment (59%) (Table 1). In
terms of education, 40% of participants had received formal education up to 16 or 18 years or
technical training, 49% had a university degree, and 11% a post-graduate 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 co-morbidities, 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.
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(a) 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 category (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 appointments than Poland.

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

Routine appointments Planned tests or Planned surgeries
(Nt=920) procedures (Nt=803) (Nt=609)

Country

Unadjusted Adjusted* Unadjusted Adjusted* Adjusted* Unadjusted

% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl]
UK 88[82,94] 86[80,93] | 67[58,76] 67([57,76] 33[22,44] 31[20,41]
Poland 79 [75, 83] 79 [75, 83] 66 [61,70] 65 [60, 70] 35(29,41] 3731, 43]
Germany 29 [19, 38] 31[21,42] 16 [8, 24] 18[9, 27] 811, 15] 7 (1, 14]
Croatia 46[34,58] 44[32,56] | 36[23,49] 36[23,49] | 13[3,24] 14 [3, 24]
Italy 69[57,81] 70[58,82] | 52[38,66] 54[40,68] | 11][0,20] 91, 18]
Belgium/Netherlands 34 [23, 46] 39 [27, 51] 209, 31] 23 [11, 34] 16 [6, 25] 17 [7, 27]
Other EU 56 [46,67] 57[47,67] | 43[32,53] 43[32,53] | 12[4,20] 12 [4, 19]

tTotal number of participants excluding ‘not applicable’ responses. Missing data: routine appointments (9
participants), planned tests or procedures (8 participants), planned surgeries (5 participants).

*Adjusted by congenital anomaly type, parental age, and education level.
Cl = confidence intervals

Virtual appointments (by telephone or online)

Overall, 61% (544/891) of participants reported that their child’s face-to-face appointments had
been rescheduled as virtual appointments. This proportion was highest in the UK (87%), significantly
higher than in Poland (71%). In all other countries this proportion was significantly lower than

Poland (Table 3).
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Table 3 Proportion* of participants reporting appointments rescheduled as virtual, virtual appointments rated as ‘poor’,
and problems accessing medication, by country.

Page 14 of 30

Appointments rescheduled Virtual appointments rated Problems accessing
as virtual (N+=891) as ‘poor’ (Nt=552) medication (N1=713)
Country
Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*
% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl]
UK 87 [81, 93] 87 [81, 93] 21[13, 29] 21[13, 29] 43 [33, 54] 42 [32,52]
Poland 72 [68, 76] 71[67, 75] 37 [32, 42] 37 [32, 43] 34 [29, 39] 34 [29, 39]
Germany 24 [15, 33] 25 [16, 35] 010, 17] 0[0,17] 6[1,12] 7 (1, 14]
Croatia 46 [33, 59] 46 [33, 58] 15 [2, 29] 17 [2, 31] 5[0, 11] 410, 10]
Italy 34 [21, 47] 37 [23, 50] 29 [8, 51] 27 [7, 48] 14 [3, 25] 14 [3, 25]
Belgium/Netherlands 28 [17, 40] 34 (22, 46] 6 [0, 18] 5[0, 15] 19 [8, 29] 19 [8, 29]
Other EU 50 [40, 60] 52 [42, 62] 23 [10, 35] 22 [10, 34] 92, 16] 8 (2, 14]

tTotal number of participants excluding ‘not applicable’ responses. Missing data: appointments rescheduled as virtual (8
participants), virtual appointments rated as ‘poor’ (11 participants), problems accessing medication (8 participants).

*Adjusted by congenital anomaly type, parental age and education level.
Cl = confidence intervals

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/Netherlands (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’ (Odds Ratio [OR] = 0.55, 95% Cl: 0.41-0.77; 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).

(b) Impact on the child’s health and wellbeing 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 (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

wellbeing (56%; 515/927) as being ‘about the same’ as it was prior to the pandemic. Overall, there
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was a greater proportion of participants who rated their child’s emotional wellbeing as ‘worse’ (35%;

319/927) compared to ‘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 wellbeing were similar across countries.

(c) 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/Netherlands (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
organisations, and highest for people that participants had close relationships with, such as their

partner (Table 4).
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Table 4 Proportion* of participants reporting that they were ‘very satisfied’ with the support they received from each source, by country.

zeoz AInC gT uo 8¢7T90-2z0g-uadolg

T coru B e kg B
Country (N#=773) (Nt=792) (N#=868) (N*=883) (N+=637) (N+=510) DR,
% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] N % [95% Cl] % [95% Cl]
UK 25 39 79 49 51 § 38 47
(16, 34] [29, 49] [71, 86] [40, 58] [41, 61] S [27,48] (34, 60]
Poland 26 34 69 61 66 § 56 27
[21, 30] (27, 37] (65, 74] (56, 66] (61, 71] S 150, 62] [20, 34]
Germany 85 84 89 73 60 S 59 39
(76, 94] (76, 93] (81, 97] (62, 85] (42, 79] 2 [38,80] (17, 61]
Croatia 41 46 80 64 64 %\r 36 19
(28, 53] (34, 59] [1,90] (52, 75] (51, 76] S [21,51] 12, 36]
Italy 44 31 71 47 44 S 33 42
129, 59] [16, 45] [58, 84] (32, 61] 126, 61] S [18,49] [27,57]
Belgium/ 57 59 66 49 33 8 14 36
Netherlands (44, 72] 46, 71] (54, 77] (37, 61] (17, 50] § [0, 27] [20, 52]
45 45 70 52 56 z 38 33
Other EU o
(33, 57] (34, 56] [60, 79] [42, 63] [43, 68] 2 [26,51] [19, 46]
Total 37% 42% 72% 58% 60% B 46% 34%
."8\,

*Adjusted by congenital anomaly type, parental age, and education level. Unadjusted proportions are not included in this table.

TTotal number of participants completing the item, excluding ‘not applicable’ responses. Missing data: GP (n=10), specialist doctor/nurse (n=@), partner (n=11), friends/family

(n=14), parents of children with same condition (n=17), patient organisations (n=18), schools (n=35).
Cl = confidence interval; GP = general practitioner
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Medical sources

The UK and Poland had the lowest proportion of ‘very satisfied’ ratings for GPs, 25% and 26%
respectively (Table 4). Compared to 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 to 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 were 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.

(d) 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 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).
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Table 5 Proportion of participants reporting ‘cancelled or postponed’ planned tests/procedures, appointments rescheduled as virtual, virtual ap':gointments rated as ‘poor’, and problems

accessing medication, by CA type.
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90-¢z0z-uadolwgs

8

Planned tests or

Appointments rescheduled

Virtual appointments rated as

Probleni% accessing medication

procedures (Nt=803) as virtual (Nt=891) ‘poor’ (Nt=552) © (Nt=713)
Eengshitalianenaly Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted* Unadjusi(ed Adjusted*
% [95% Cl] % [95% Cl] % [95% Cl] % [95% CI % [95% Cl] % [95% Cl] % [95%_§I] % [95% Cl]
Cleft lip 48 [41, 55] 51 [44, 58] 52 [45, 58] 56 [49, 62] 33 [24, 42] 29 [21, 38] 16 [9, g] 17 [10, 23]
Spina bifida 64 [54, 73] 65 [56, 73] 66 [58, 75] 70 (62, 77] 30[19, 40] 27 (17, 37] 3021, §9] 2819, 36]
CHD 42 [36, 47] 43 [37, 49] 46 [41, 52] 49 [44, 55] 36 [29, 44] 36 [28, 44] 3125, %6] 34 [21, 40]
Down syndrome 67 [61, 73] 62 [55, 68] 76 [71, 81] 72 [67, 78] 28 [21, 34] 29[22, 36] 27 [20, §3] 24 [18, 30]
Down syndrome with CHD 60 [47, 74] 55 [40, 68] 83[73,93] 80 [69, 91] 33[18, 47] 28[13, 42] 208, {i:l] 17 [6, 27]
=

tTotal number of participants excluding ‘not applicable’ responses. Missing data: planned tests/procedures (n=8), appointments rescheduled%s virtual (n=8), virtual
appointments rated as ‘poor’ (n=11), problems accessing medication (n=8).

*Adjusted by parental country of residence, age, and education level.

Cl = confidence intervals; CHD=congenital heart defects
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DISCUSSION
Main findings

This study provides a snapshot of the healthcare experiences of children with CAs, and their
caregivers’ experiences of support across Europe, one year into the COVID-19 pandemic. To our
knowledge, this is the first multi-national survey exploring this topic. Overall, a high proportion of
participants reported disruptions to their child’s routine care. Cancellations and postponements of
healthcare appointments were highest in the UK and Poland, with two-thirds of participants
reporting cancelled/postponed tests and procedures compared with ~20% in Germany and
Belgium/Netherlands, and a third of participants reporting cancelled/postponed surgeries compared
with only 8% in Germany. Disruptions appeared to have an impact on some children, with close to a
third of participants reporting that their child’s physical health had been moderately to severely
affected by changes to their treatment, which was most apparent in Poland (43%). Around 60% of
the sample reported face-to-face appointments being re-scheduled as virtual, a shift also seen in
patients with diabetes(27) and obesity.(28) The quality of virtual appointments was rated as ‘poor’
by a third of participants, which is somewhat higher than in a similar survey of patients with systemic
sclerosis.(29) Medical sources of support had the lowest satisfaction ratings across countries, and
were particularly low in Poland, the UK and Italy. However, Poland had the highest satisfaction

ratings for support from patient organisations and peers.

Few differences were found in outcomes according to CA type, and these were limited to items
about the provision of care. Unlike the impact of country, there were no consistent patterns
according to the anomaly type, suggesting that the geographical location of participants had more of
an influence on healthcare experiences than the child’s specific health condition. It was not possible
to quantify the depth and duration of COVID-19 containment strategies (which will have influenced
the delivery of care) to help explain these cross-country variations in outcomes. This was because
the timeframe for the survey started from the beginning of the pandemic to the recruitment period
(March-July 2021), and these strategies varied considerably over time, both regionally, within each

country, and internationally.

Whilst acknowledging that a range of factors may underpin differences across countries, a possible
hypothesis is that these findings are indicative of existing vulnerabilities within local healthcare
systems, with lower resourced systems being less able to meet the needs of patients during the
pandemic. In relation to the healthcare workforce, recent figures from the Organisation for
Economic Co-operation and Development (OECD) indicate that Poland had the lowest numbers of

practising doctors per head in Europe (2.3/1,000), closely followed by the UK (2.8/1,000). In
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contrast, Germany had one of the highest numbers per head in Europe (4.4/1,000).(30) Among
European countries, Poland, Italy and the UK also had below average numbers of practicing nurses
per head, a factor associated with patient satisfaction with care,(31) which ranged from 5.1-
7.8/1,000.(30) In comparison, the Netherlands, Belgium, and Germany all had above average figures,
11.1, 11.2 and 13.1/1,000, respectively. A larger number of healthcare workers is likely to have
helped with increased demand during the pandemic, and helped mitigate the consequences of staff

sickness.(30)

Related to this is the high level of migration of doctors and nurses from Poland.(32) This has resulted
in a relatively old healthcare workforce in Poland (24.5% of physicians 265 years)(33), compared to

other countries surveyed in this study, notably the UK (2.1%) and Germany (6.4%).(30) With the risks
from COVID-19 increasing with age, this is of particular importance, as older healthcare professionals

may have needed to cease working during the pandemic to protect themselves from infection.

Implications and future research

Our survey findings are important and provide useful insights into the provision of care for children
with CAs across Europe during the first year of the pandemic. Findings highlight potential
weaknesses of healthcare systems in some countries and suggest that long-term systemic action is
required to improve patient experiences and outcomes. The situation appears particularly
problematic in the UK and Poland, which may benefit from increased resources to provide for this
vulnerable group of patients. Patient organisations and charities provide an invaluable source of
knowledge and support to parents and carers of children with CAs, and these should be supported,

especially in countries where medical capacity to meet patients’ needs may be stretched.

As with many other patient groups, it is clear that the COVID-19 pandemic has had an impact on the
experiences of children living with a serious health condition and their families.(17, 18, 34) This
particular survey suggests disruptions to care for children, with potential impacts on the child’s
health. Considering the limitations of this study, it will be important to investigate the impact of the
COVID-19 pandemic on the delivery of paediatric services across Europe using population-based
data. With the proliferation of telemedicine to deliver care during the pandemic, assessing how
effective these virtual strategies have been in ensuring parent satisfaction with care and support

from medical professionals will be of great need.
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CONCLUSION

The COVID-19 pandemic continues to put immense pressure on healthcare systems worldwide. At
the time of writing, Europe has once again been flagged as the epicentre of the pandemic by the
World Health Organisation (WHO)(35). Our survey findings highlight disruptions to the delivery of
care across Europe, particularly in the UK and Poland, which raises questions about the ability of the
healthcare systems within these countries to meet the needs of children with CAs and their families,

and a need for increased resources.
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FIGURE LEGEND

Figure 1 Proportion* of participants reporting ‘cancelled or postponed’ routine appointments, planned tests or procedures,
and planned surgeries with 95% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.

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% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.

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% confidence intervals, 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% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.
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ABSTRACT

Objective

To survey parents and carers of children with a congenital anomaly (CA) across Europe about their
experiences of healthcare services and support during the COVID-19 pandemic.

Design

Cross-sectional study.

Setting

Online survey in 10 European countries, open from 8" March 2021 to 14 July 2021.

Population

1,070 parents and carers of children aged 0-10 years with a cleft lip, spina bifida, congenital heart
defect (CHD) requiring surgery, and/or Down syndrome.

Main outcome measures

Parental views about: the provision of care for their child (cancellation/postponement of
appointments, virtual appointments, access to medication), the impact of disruptions to healthcare
on their child’s health and well-being, and satisfaction with support from medical sources,
organisations and close relationships.

Results

Disruptions to healthcare appointments were significantly higher (p<0.001) in the UK and Poland,
with approximately two-thirds of participants reporting ‘cancelled or postponed’ tests (67/101;
256/389) and procedures compared with approximately 20% in Germany (13/74) and
Belgium/Netherlands (11/55). A third of participants in the UK and Poland reported ‘cancelled or
postponed’ surgeries (22/72; 98/266) compared with only 8% in Germany (5/64). In Poland, 43%
(136/314) of parents reported that changes to their child’s ongoing treatment had moderately to
severely affected their child’s health, significantly higher than all other countries (p<0.001).
Satisfaction ratings for support from general practitioners were lowest in the UK and Poland, and
lowest in Poland and Italy for specialist doctors and nurses.

Conclusion

A large proportion of participants reported disruptions to healthcare during the pandemic, which for
some had a significant impact on their child’s health. Regional differences in disruptions raise
questions about the competence of certain healthcare systems to meet the needs of this vulnerable
group of patients and indicate improvements should be strived for in some regions.

Keywords

congenital anomaly, COVID-19, child, parental experience, provision of healthcare, support, survey
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STRENGTHS AND LIMITATIONS

e Surveys the experiences of a large total number of parents and carers across several
European countries and congenital anomaly types. The proportion of each CA type in the
study sample reflects the relative number of live births with each CA in Europe.

e High item-level response rates, suggests that survey items were relevant to participants and
easy to complete.

e Potential bias in responses due to the use of social media for recruitment, for example,
excluding people living with ‘digital poverty’ and those who do not engage with patient and
parent organisations, limiting the generalisability of findings.

e |nability to conduct a full pilot of the final survey to explore item acceptability,
comprehension, and relevance. Possible that there may be some issues with the wording or

content of items.
BACKGROUND

The coronavirus disease 2019 (COVID-19) pandemic put pressure on healthcare systems worldwide,
causing severe disruptions to the delivery of non-essential services, as staff were re-deployed to
acute care, and outpatient treatment and follow-up was reduced due to concerns about viral
transmission in hospital.1* Non-urgent elective care was the most heavily impacted, with a record

backlog of 5.6 million cases reported in England in July 2021.%>

Congenital anomalies (CAs) are a range of conditions that are present from birth and remain a
leading cause of childhood morbidity and long-term disability.®? Children with CAs require regular
clinical follow-up,® including more frequent primary care appointments, hospital admissions, and
surgeries than children without CAs.>12 Although children are less affected by SARS-CoV-2 infection
than adults,'* Down syndrome has been indicated as a risk factor of severe disease and mortality,*4%
and children with underlying conditions may be at increased risk of infection.1® It is crucial to
document the healthcare experiences of children with CAs during this period of increased pressure
on healthcare systems, especially as they represent a vulnerable population. Existing research,
conducted during the first wave of the pandemic in 2020, suggests a high proportion of cancellations
and postponements to pediatric healthcare appointments and treatments in the United States’ and
in Europe.®22 Disruptions to the healthcare services of children with CAs were found to cause
anxiety for parents,?® and fear that their child’s health may be negatively affected.?? Corcerns about
SARS-CoV-2 infection were also common among parents,?32* which coupled with reductions in other

communicable infections during the pandemic,?>2¢ resulted in fewer visits to clinics?>?7 and
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emergency departments?®28 in 2020. Parents reported a lack of support from healthcare

professionals, including the absence of specific COVID-19 related guidance for children.??%°

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,
one year into the pandemic. The survey was conducted as part of a collaborative European project,

“Establishing a linked European Cohort of Children with CAs (EUROIinkCAT)”,3° which aims to

investigate health and educational outcomes in children born with CAs using population-based data.

Due to differences 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 (STROBE) guidelines.3! The findings presented are a subsection of a cross-sectional
online survey, conducted by the EUROIInkCAT team, which explored the wider information 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 children during the COVID-19 pandemic,
and parent and carer experiences of support. The survey was launched in the United Kingdom (UK)
and Poland on 8™ March 2021 and kept open until 14t July 2021. Ethics approval for the study was
granted by the St George’s (University of London) Research Ethics Committee on 18t December
2020 (reference number: 2020.0311). Local ethics approvals (or evidence that no further approvals
were required) were obtained from each participating country. The survey was launched in a
staggered manner in each country, as and when translations were finalised and approvals granted

(Table 1).
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Table 1 Recruitment period and participant characteristics by country group. %
N .
Characteristic All UK Poland Germany Croatia Italy ;:ﬁl‘ge':g‘/ds Other EUT
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 31Jul 2021 814 Jul 2021 14 Jul 2021
N 986 120 476 97 68 59 f 74 92
Age g
<30 162 (17%) 18 (15%) 93 (20%) 13 (13%) 8 (12%) 4 (7%) g 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%) 2 24 (32%) 34 (35%)
Relation to child g
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%) 'E 10 (14%) 5 (5%)
Othert 8 (1%) 1(1%) 3 (1%) 3 (3%) - 129 & - -
Employment g
Employed 586 (60%) 81 (68%) 223 (47%) 61 (62%) 54 (79%) 44 (75%) _5" 61 (82%) 62 (69%)
Homemaker/carer 301 (31%) 36 (30%) 198 (42%) 27 (29%) 7 (10%) 11 (19%) g 8 (11%) 14 (16%)
Other* 94 (9%) 3 (3%) 52 (11%) 9 (9%) 7 (10%) 4 (7%) g 5(7%) 14 (16%)
Education 3
School €18 years 390 (40%) 44 (37%) 163 (35%) 61 (67%) 19 (28%) 30 (52%) S 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%) N 71 (96%) 75 (81%)
6-10 years 30 (3%) 5 (4%) 5(1%) 6 (7%) 2 (3%) 4 (7%) o1 (1%) 7 (8%)
1-5 years 28 (3%) 4 (3%) 2 (0.4%) 5 (5% 2 (3%) 4 (7%) g 2 (3%) 9 (10%)
<1year 2(0.2%) - 1(0.2%) - - - e . 1(1%)

¥The recall period for the survey items was from January 2020 until the time at which participants were recruited.

tTOther European countries: Denmark (n=39), Portugal (n=23), Spain (n=16), Ireland (n=5), Bulgaria (n=2), Albania (n=1), Cyprus (n=1), thhuan

(n=1), Sweden (n=1), Ukraine (n=1).
$Other family member (n=3), legal guardian related to the child (n=2), legal guardian unrelated to the child (n=3).

*Unemployed (n=56), long-term sick/disabled (n=17), on furlough (n=12), student (n=8), retired (n=1)
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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, CHD which required surgery, and Down syndrome. Due to the high level of
heterogeneity across all CAs, these groups were pre-defined 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 (e.g.
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, participants 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 (e.g. Down Syndrome
International), responses were also received from parents living in other European countries (e.g.

Ireland), and these were retained in the analysis.

Survey

The content of the survey was developed following a literature 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 (PICE) lead. The survey
included the following sections: (1) Parent Demographics (9 items), (2) Child Demographics and
Medical Information (7 items), (3) Provision of Healthcare (7 items), (4) Impact on the Child (3
items), and (5) Support for Parents (2 items) (see Supplementary file). Response options varied and
comprised: Yes-No (Provision of Healthcare), Not at all-A little-Quite a bit-Very much (Provision of
Healthcare), Not at all satisfied-A little satisfied-Quite satisfied-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 were collected only. In relation to the
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timeframe, participants 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.3? The Dutch version was used in Belgium and the Netherlands. 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 (ALB, AJ) 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 translation 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 naive 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 translators 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 Capture3? (REDCap) 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 (IP)
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 27t April, 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 subsequently 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,
metachromatic 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
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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 17.0 software.3* Data were checked to ensure that
answers were consistent (e.g. identifying if a mother replying that she is 20-25 years old is retired).
Outcomes scored on 4-point Likert scales (very much/satisfied vs. other responses) were
dichotomised and outcomes scored on a 5-point Likert scale were collapsed into three categories by
merging the two lowest response options (much worse, somewhat worse) and the two highest
response options (much better, somewhat better). Data were modelled using multivariate logistic
regressions and ordinal logistic regressions which included the child’s anomaly type, and parent’s
country of residence, age and education level. The impact of country and anomaly type on outcomes
was explored, choosing the largest categories as the comparator groups (Poland and CHD). For age
and education, categorical data were collected. For the analysis each variable was re-coded into
three groups: age (<30 years; 31-40 years, >40 years), education (formal education/technical training
until 16 or 18 years; university degree; post-graduate degree). Age and education were included in
our regression models as ordinal variables. 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 category 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 participants
from a heterogenous group of countries. Due to similarities in survey responses, geographical
location, and language, data for Belgium (n=46) and the Netherlands (n=28) were combined into a
single group. For CAs, data were categorised according to the four anomalies, and a separate

category created for children with Down syndrome and a CHD, a common co-morbidity.3®> There
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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 multi-modal online recruitment strategy was used, it was not possible to estimate how
many potential participants the survey reached in order to calculate response rates.3® Submission
rates (number of participants who started the survey/number who completed and submitted the
survey)®’, and of those who submitted their survey, we calculated item-level response rates

(proportion of participants completing each item)32 are reported.

RESULTS

Participant characteristics

1,298 parents across Europe accessed the survey, of whom 1,109 (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
specified 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- or part-time employment (59%) (Table 1). In
terms of education, 40% of participants had received formal education up to 16 or 18 years or
technical training, 49% had a university degree, and 11% a post-graduate 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 co-morbidities, 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.
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(a) 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 category (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 appointments than Poland
(full regression findings are available in the supplementary file).

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

Routine appointments Planned tests or Planned surgeries
(Nt=920) procedures (Nt=803) (Nt=609)

Country

Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*

% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl]
Poland 79 [75-83] 79 [75-83] 66 [61-70] 65 [60-70] 37 [31-43] 35 [29-41]
UK 88 [82-94] 86 [80-93] 67 [58-76] 67 [57-76] 31 [20-41] 33 [22-44]
Germany 29 [19-38] 31[21-42] 16 [8-24] 18 [9-27] 7 [1-14] 8 [1-15]
Croatia 46 [34-58] 44 [32-56] 36 [23-49] 36 [23-49] 14 [3-24] 13 [3-24]
Italy 69 [57-81] 70 [58-82] 52 [38-66] 54 [40-68] 9[1-18] 11 [0-20]
Belgium/Netherlands 34 [23-46) 39 [27-51] 20 [9-31] 23 [11-34] 17 [7-27] 16 [6-25]
Other EU 56 [46-67] 57 [47-67] 43 [32-53] 43 [32-53] 12 [4-19] 12 [4-20]

tTotal number of participants excluding ‘not applicable’ responses. Missing data: routine appointments (9 participants),
planned tests or procedures (8 participants), planned surgeries (5 participants).

*Adjusted by congenital anomaly type, parental age, and education level.

Cl = confidence intervals

Virtual appointments (by telephone or online)

Overall, 61% (544/891) of participants reported that their child’s face-to-face appointments had
been rescheduled as virtual appointments. This proportion was highest in the UK (87%), significantly
higher than in Poland (71%). In all other countries this proportion was significantly lower than

Poland (Table 3).
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Table 3 Proportion* of participants reporting appointments rescheduled as virtual, virtual appointments rated as ‘poor’,
and problems accessing medication, by country.

Page 14 of 45

Appointments rescheduled | Virtual appointments rated as Problems accessing
as virtual (Nt=891) ‘poor’ (Nt=552) medication (Nt=713)
Country
Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted*
% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl]
Poland 72 [68-76] 71[67-75] 37 [32-42] 37 [32-43] 34 [29-39] 34 [29-39]
UK 87 [81-93] 87 [81-93] 21 [13-29] 21 [13-29] 43 [33-54] 42 [32-52]
Germany 24 [15-33] 25 [16-35] 0[0-17] 0[0-17] 6[1-12] 7 [1-14]
Croatia 46 [33-59] 46 [33-58] 15 [2-29] 17 [2-31] 5[0-11] 4 [0-10]
Italy 34 [21-47] 37 [23-50] 29 [8-51] 27 [7-48] 14 [3-25] 14 [3-25]
Belgium/Netherlands 28 [17-40] 34 [22-46] 6 [0-18] 5[0-15] 19 [8-29] 19 [8-29]
Other EU 50 [40-60] 52 [42-62] 23 [10-35] 22 [10-34] 9 [2-16] 8 [2-14]

tTotal number of participants excluding ‘not applicable’ responses. Missing data: appointments rescheduled as virtual (8
participants), virtual appointments rated as ‘poor’ (11 participants), problems accessing medication (8 participants).

*Adjusted by congenital anomaly type, parental age and education level.
Cl = confidence intervals

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/Netherlands (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’ (Odds Ratio [OR] = 0.55, 95% Cl: 0.41-0.77; 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).

(b) Impact on the child’s health and wellbeing 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 (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
wellbeing (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 wellbeing as ‘worse’ (35%;

319/927) compared to ‘worse’ ratings for physical health (17%; 162/927).
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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 wellbeing were similar across countries.

(c) 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/Netherlands (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).
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Table 4 Proportion* of participants reporting that they were ‘very satisfied’ with the support they received from each source, by country.

zeoz AInC gT uo 8¢7T90-2z0g-uadolg

e dosrorfnuse Partner  Friends/family ST etons Schools
t= t= t= t=

Country (N#=773) (Nt=792) (N#=868) (N#=883) (Nt=637) (Nt=510) DR,

% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl] N % [95% ClI] % [95% Cl]
U

Poland 26 [21-30] 34 [27-37] 69 [65-74] 61 [56-66] 66 [61-71] g 56 [50-62] 27 [20-34]
>
o

UK 25 [16-34] 39 [29-49] 79 [71-86] 49 [40-58] 51[41-61 % 38 [27-48] 47 [34-60]

Germany 85 [76-94] 84 [76-93] 89 [81-97] 73 [62-85] 60 [42-79] g 59 [38-80] 39 [17-61]
=

Croatia 41 [28-53] 46 [34-59] 80 [1-90] 64 [52-75] 64 [51-76] 2 36 [21-51] 19 [2-36]
O
3

Italy 44 [29-59] 31 [16-45] 71 [58-84] 47 [32-61] 44 [26-61] g' 33 [18-49] 42 [27-57]
Belgium/ >

57 [44-72] 59 [46-71] 66 [54-77] 49 [37-61] 33 [17-50] g 14 [0-27] 36 [20-52]
Netherlands =)
o

Other EU 45 [33-57] 45 [34-56] 70 [60-79] 52 [42-63] 56 [43-68] 3 38[26-51] 33 [19-46]

Total 37 [33-40] 42 [39-45] 72 [70-75] 58 [55-61] 60 [56-64] ; 46 [42-50] 34 [29-38]
QD
*Adjusted by congenital anomaly type, parental age, and education level. Unadjusted proportions are not included in this table. §

tTotal number of participants completing the item, excluding ‘not applicable’ responses. Missing data: GP (n=10), specialist doctor/nurse (n=1§), partner (n=11), friends/family
(n=14), parents of children with same condition (n=17), patient organisations (n=18), schools (n=35). |
Cl = confidence interval; GP = general practitioner
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Medical sources

The UK and Poland had the lowest proportion of ‘very satisfied’ ratings for GPs, 25% and 26%
respectively (Table 4). Compared to 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 to 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 were 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.

(d) 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 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).
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ointments rated as ‘poor’, and problems

accessing medication, by CA type. ®
Planned tests or procedures | Appointments rescheduled as | Virtual appointments rated as E Problems accessing
(N+=803) virtual (Nt=891) ‘poor’ (Nt=552) f medication (Nt=713)
i =
EehesallBneind Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted* Enadjusted Adjusted*
N
o
% [95% Cl] % [95% Cl] % [95% Cl] % [95% Cl % [95% Cl] % [95% Cl] P8 [95% Cl] % [95% Cl]
CHD 42 [36-47] 43 [37-49] 46 [41-52] 49 [44-55] 36 [29-44] 36 [28-44] §1 [25-36] 34 [21-40]
Cleft lip 48 [41-55] 51 [44-58] 52 [45-58] 56 [49-62] 33 [24-42] 29 [21-38] gG [9-22] 17 [10-23]
o
[©)
Spina bifida 64 [54-73] 65 [56-73] 66 [58-75] 70 [62-77] 30 [19-40] 27 [17-37] 29 [21-39] 28 [19-36]
Down syndrome 67 [61-73] 62 [55-68] 76 [71-81] 72 [67-78] 28 [21-34] 29 [22-36] 27 [20-33] 24 [18-30]
=
Down syndrome with CHD 60 [47-74] 55 [40-68] 83 [73-93] 80 [69-91] 33 [18-47] 28 [13-42] @0 [8-31] 17 [6-27]
o

tTotal number of participants excluding ‘not applicable’ responses. Missing data: planned tests/procedures (n=8), appointments rescheduled

appointments rated as ‘poor’ (n=11), problems accessing medication (n=8).

*Adjusted by parental country of residence, age, and education level.

CA = congenital anomaly; Cl = confidence intervals; CHD=congenital heart defects
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DISCUSSION
Main findings

This study provides a snapshot of the healthcare experiences of children with CAs, and their
caregivers’ experiences of support across Europe, one year into the COVID-19 pandemic. Overall,
many participants reported disruptions to their child’s routine care, which appeared to have an
impact on the health of some children. Compared with non-medical organisations and parents’ close
relationships, parents were least satisfied with support from GPs and specialist doctors/nurses,
which was particularly poor in Poland and the UK. There were also regional differences in the
proportions of parents reporting disruptions to healthcare, which again appeared most severe in
Poland and the UK. Few differences were found in outcomes according to CA type, suggesting that
the geographical location of participants had more of an influence on healthcare experiences than

the child’s specific health condition.

Whilst acknowledging that a range of factors may underpin differences across countries (such as
reductions in hospital visits to minimise infections), a possible hypothesis is that these are indicative
of existing vulnerabilities within local healthcare systems, with lower resourced systems being less
able to meet the needs of patients during the pandemic. In relation to the healthcare workforce,
figures from the Organisation for Economic Co-operation and Development (OECD) in 2018 indicate
that Poland had the lowest numbers of practising doctors per head in Europe (2.3/1,000), closely
followed by the UK (2.8/1,000).3° In contrast, Germany had one of the highest numbers per head in
Europe (4.4/1,000).3° Among European countries, Poland, Italy and the UK also had below average
numbers of practicing nurses per head, a factor associated with patient satisfaction with care,*
which ranged from 5.1-7.8/1,000.3° In comparison, the Netherlands, Belgium, and Germany all had
above average figures, 11.1, 11.2 and 13.1/1,000, respectively. A larger number of healthcare
workers is likely to have helped with increased demand during the pandemic, and helped mitigate
the consequences of staff sickness.3® Other factors that may account for regional differences include
our method of recruitment and the severity of local restrictions. Participants were recruited with a
consistent strategy across countries, however, some had a greater number of organsations who
advertised the study and some were able to request that these organisations advertise the survey
more frequently (for example in Poland). Recruitment periods also differed, ranging from 18 weeks
in the UK and Poland to only 6.5 weeks in Italy (Table 1). As people are more likely to respond to
surveys which are highly salient to their experiences,*! one might expect parents experiencing more
challenges during the pandemic to have been more likely to respond. However, our survey was a

general survey about parents’ information and support needs, with only one subsection relating to
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the pandemic, so this is unlikely. It is difficult to estimate the extent to which variations in the depth
and duration of COVID-19 containment strategies might have influenced cross-country variations in
outcomes. Containment strategies varied both regionally, within each country, and internationally,
during the survey recall period (January 2020-July 2021). In addition, all countries experienced a

period of full lockdown during this time frame, making these other variations less pertinent.

The use of virtual healthcare appointments during the pandemic meant parental concerns about
cancellations could be addressed, whilst limiting their exposure to SARS-CoV-2.1° Around 60% of our
sample reported that they had a face-to-face appointment re-scheduled as virtual. This was higher
than other in other studies conducted with pediatric patients, which found that 11%2 and 20%%? of
participants reporting re-scheduled appointments. However, these studies were conducted during
the first wave of the pandemic (April-May 2020), a year before our survey was delivered, so this rise
is not unexpected. The quality of virtual appointments was rated as ‘fair-excellent’ by two-thirds of
our sample, whereas one third rated them as ‘poor’. This is in line with findings from a similar survey
which found that 68% of CHD parents and patients described their virtual appointments as
“adequate”.*? In contrast, other studies conducted within specialist pediatric centres found higher
satisfaction ratings,***3such as 87% mean satisfaction ratings for virtual pediatric appointments.**
This increase, however, may be due to a slight social-desirability bias as parents were asked to rate
satisfaction by staff within the specialist centres, whereas in our survey the recruiters were not
involved in the child’s care. Of note is our finding whereby participants with a lower level of

education were more likely to rate virtual appointments as poor.

Strengths and limitations

This study surveyed parents and carers of children with different CA types within several countries,
including a broad range of experiences. We recruited a large sample of parents and carers overall,
and the proportion of each CA type reflects the relative number of live births with each CA in
Europe.* Although the survey was shared widely, the use of convenience sampling means there is a
risk of selection bias, and the views and experiences of this sample may not be representative of all
parents and carers of children with CAs. The use of social media to recruit participants may have
excluded people living with ‘digital poverty’ and people who don’t tend to engage with these types
of organisations, whose experiences may differ from this sample. When considering recruitment
figures within each country these were mostly small. The survey was developed with input from
parents of children with a CA, however, we were unable to conduct a full pilot of the final version.
Great care was taken to avoid leading questions, ambiguity or complex language, however, it is

possible that there may have been some issues with the wording or content of survey items.
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Implications and future research

Our survey findings are important and provide useful insights into the provision of care for children
with CAs across Europe during the first year of the pandemic. Findings highlight potential
weaknesses of healthcare systems in some countries and suggest that long-term systemic action is
required to improve patient experiences and outcomes. The situation appears particularly
problematic in the UK and Poland, which may benefit from increased resources to provide for this
vulnerable group of patients. Patient organisations and charities provide an invaluable source of
knowledge and support to parents of children with CAs, and these should be supported, especially in

countries where medical capacity to meet patients’ needs may be stretched.

As with many other patient groups, it is clear that the COVID-19 pandemic has had an impact on the
experiences of children living with a serious health condition and their families.2%4647 This particular
survey suggests disruptions to care for children, with potential impacts on the child’s health and
well-being. Considering the limitations of this study, it will be important to further investigate the
impact of the COVID-19 pandemic on the delivery of paediatric services across Europe using
population-based data. With the proliferation of telemedicine to deliver care during the pandemic,*
exploring the reasons why these virtual strategies were lacking for some parents (particularly those
with a lower level of education) is important to ensure optimal parental satisfaction with future care

and support from medical professionals.

CONCLUSION

The COVID-19 pandemic continues to put pressure on healthcare systems worldwide. Our survey
findings highlight disruptions to the delivery of care across Europe, particularly in the UK and Poland,
which raises questions about the ability of the healthcare systems within these countries to meet

the needs of children with CAs and their families, and a need for increased resources.
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FIGURE LEGEND

Figure 1 Proportion* of participants reporting ‘cancelled or postponed’ routine appointments, planned tests or procedures,
and planned surgeries with 95% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.

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% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.

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% confidence intervals, 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% confidence intervals, by country.

*Adjusted by congenital anomaly type, parental age, and education level.
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SUPPLEMENTARY FILE

(A) SURVEY ITEMS

(1) Parent Demographics

1. Which country do you live in? [drop-down list]

2. What type of area do you live in?

m o o0 oo

City (population over 500,000)

Large town (population between 100,000 and 500,000)
Medium town (population between 20,000 and 100,000)
Small town (population less than 20,000)

Suburban village

Village

Rural/isolated area (e.g. a farm)

3. What is your age?

@ 0 o0 T W

Less than 20 years
20-25 years

26-30 years

31-35 years

36-40 years

41-45 years

46-50 years

More than 50 years

4. What is the highest level of education you have completed?

oo oo

Primary school

Secondary school up to 16 years

Secondary or further education after 16 years
University

Post-graduate / Doctoral studies

5. What is your employment status?

a
b
c
d
e.
f
g
h

Employed (full-time), including self-employed
Employed (part-time), including self-employed
Full-time homemaker/carer

Long-term sick/disabled

Retired

Student

Unemployed

On furlough

6. How long have you lived in your country of residence?

a.
b.
C.
d.
e

Up to 1 year
Between 1-5 years
Between 6-10 years
More than 10 years
From birth

1
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f.  Prefer not to say

7. What is your relationship to the child this survey is about?

Mother (biological)

Mother (adoptive)

Father (biological)

Father (adoptive)

Legal guardian related to the child

Legal guardian unrelated to the child / foster parent
Another family member

@ 0 o0 T

8. Is your child being raised with any siblings?

a. Yes, biological sibling(s)

b. Yes, adoptive sibling(s)

c. Yes, biological and adoptive siblings
d. No [survey skips to next section]

9. Is their sibling/are their siblings older or younger than the child this survey is about?

Older

Younger

Both older and younger
Same age (twin)

oo oo

(2) Child Demographics and Medical Information
1. What age is your child?

a. Lessthan1year
b. 1-3years

Cc. 4-6years

d. 7-10years

2. What is your child's gender?

a. Male

b. Female

c. Other

d. Prefer not to say

3. Which of the following conditions has your child been diagnosed with? (If your child has more
than one of these conditions, please select all that apply)

Cleft lip (with or without cleft palate)

Spina bifida

Congenital heart defect that required surgical intervention

Down’s syndrome

oo oo

4. Was your child’s [condition] detected prenatally (during pregnancy)?

a. Yes [survey moves to question 5]
b. No [survey skips to question 6]
c. ldon’t know [survey skips to question 6]

2
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1

2

z 5. In which week of pregnancy was your child’s [condition] detected?
5 a. Before 13 weeks

6 b. Between 14 and 21 weeks

7 c. At 22 weeks or later

8 d. I'm notsure

9

10 6. Does your child have any other congenital anomalies (conditions present from birth)?
1; a. Yes

13 Please select all that apply:

14 - Brain anomalies

15 - Hydrocephalus

16 - Eye anomalies

1; - Anomalies of face, ear and neck
19 - Lung anomalies

20 - Abdominal anomalies

21 - Renal anomalies

22 - Genital anomalies

23 - Skeletal anomalies

24 - Limb anomalies

25 - Chromosomal or genetic abnormality (other than Down’s syndrome)
26 - Other anomaly

27

28 b. No

29

30 7. Does your child have any other health conditions?
31 a. Yes

32

33 Please select all that apply:

34 - Autism or attention disorder
35 - Learning disability

36 - Epilepsy

37 - Cerebral Palsy

38 - Asthma

39 - Allergy or food intolerance
40 - Eczema or other skin disease
2; - Recurrent infections

43 - Hearing loss

44 - Vision problems

45 - Celiac disease

46 - Diabetes

47 - Endocrine disorder

48 - Immune disorder

49 - Blood disorder

>0 - Cancer

51

55 - Other

53 b. No

54

55

56

57

58

59

60

3
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(3) Provision of healthcare

1. Has your child had any routine appointments postponed or cancelled?

a.

C.

Yes
No
Not applicable (they have not had any routine appointments in this period)

2. Has your child had any planned surgeries postponed or cancelled?

a.

C.

Yes
No
Not applicable (they have not had any planned surgeries in this period)

3. Has your child had any planned tests or procedure’s postponed or cancelled?

a.

C.

4. Has your child had any face-to-face appointments re-scheduled as virtual appointments (e.g.

Yes
No
Not applicable (they have not had any planned tests or procedures in this period)

telephone or online)?

a.
b.
c.

Yes
No
Not applicable (they have not had any appointments in this period)

5. [If yes] Overall, how do you rate the quality of your virtual appointments?

a.
b.
c
d

Poor

Fair
Good
Very good

7. Have you had any difficulty accessing medication for your child?

® oo oo

Not at all

A little

Quite a bit

Very much

Not applicable (they do not require medication)

(4) Impact on the child

1. Has your child’s health been compromised by any changes to ongoing treatment for their

condition (e.g. medication, physical therapy, or surgery)?

S D o 0 T o

Not at all

Slightly

Moderately

Severely

Not applicable (there have been no changes to their ongoing treatment)
Not applicable (they have not had any ongoing treatment)

4
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2. Compared to before COVID-19, how would you rate your child’s physical health?

Much worse
Somewhat worse
About the same
Somewhat better
Much better

® oo T o

3. Compared to before COVID-19, how would you rate your child’s emotional well-being?

Much worse
Somewhat worse
About the same
Somewhat better
Much better

®m oo T o

(5) Support for Parents

1. During the pandemic, to what extent have you felt satisfied with the support you have received

from the following people/organisations? (If you have not needed or requested support from a listed

source please select N/A)

Not at all
satisfied

Slightly
satisfied

Moderately
satisfied

Very
satisfied

N/A

General practitioner

Specialist doctor or specialist nurse

Partner (or person | am closest to)

Friends and family

Parents of children with the same health
condition

Patient/parent organisation

School

2. Overall, would you have liked more support during the COVID-19 pandemic?

a. Notatall
b. Alittle

c. Quite a bit
d. Very much

5
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

BMJ Open

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the 1,3
title or the abstract
(b) Provide in the abstract an informative and balanced summary 3
of what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the 4-5
investigation being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4 Present key elements of study design early in the paper 5,7
Setting 5 Describe the setting, locations, and relevant dates, including 5-7
periods of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 7
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 7-8
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 7
measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias n/a
Study size 10  Explain how the study size was arrived at 9
Quantitative 11 Explain how quantitative variables were handled in the analyses. 9
variables If applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control | 9-10
for confounding
(b) Describe any methods used to examine subgroups and 9-10
interactions
(c) Explain how missing data were addressed 9-10
(d) If applicable, describe analytical methods taking account of n/a
sampling strategy
(e) Describe any sensitivity analyses n/a
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Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg 10
numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage n/a
(c) Consider use of a flow diagram n/a
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, 6, 10
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each 10
variable of interest (and
Tables
2-5)
Outcome data 15*  Report numbers of outcome events or summary measures n/a
Main results 16  (a) Give unadjusted estimates and, if applicable, confounder- 11-14,
adjusted estimates and their precision (eg, 95% confidence 16
interval). Make clear which confounders were adjusted for and (Tables
why they were included 2-5)
(b) Report category boundaries when continuous variables were n/a
categorized
(c) If relevant, consider translating estimates of relative risk into n/a
absolute risk for a meaningful time period
Other analyses 17  Report other analyses done—eg analyses of subgroups and n/a
interactions, and sensitivity analyses
Discussion
Key results 18  Summarise key results with reference to study objectives 17
Limitations 19  Discuss limitations of the study, taking into account sources of 18-19
potential bias or imprecision. Discuss both direction and
magnitude of any potential bias
Interpretation 20  Give a cautious overall interpretation of results considering 17-18
objectives, limitations, multiplicity of analyses, results from similar
studies, and other relevant evidence
Generalisability 21  Discuss the generalisability (external validity) of the study results 18
Other information
Funding 22 Give the source of funding and the role of the funders for the 21-22

present study and, if applicable, for the original study on which
the present article is based

*Give information separately for exposed and unexposed groups. Note: An Explanation and Elaboration article
discusses each checklist item and gives methodological background and published examples of transparent

reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites
of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and
Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-

statement.org.
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(C) LOGISTIC REGRESSION FINDINGS

Table 1 Logistic regression model output for cancelled/postponed routine appointments

Standard

Routine Appointments Odds ratio error P>|z| [95% conf. interval]
Country
UK 1.70 0.52 1.73 0.084 0.93 3.11
Germany 0.11 0.03 -7.8 0.000 0.06 0.19
Croatia 0.20 0.06 -5.62 0.000 0.11 0.35
Italy 0.62 0.20 -1.46 0.144 0.32 1.18
Belgium/Nether 0.16 0.05 -6.37 0.000 0.09 0.28
Other 0.34 0.09 -4.21 0.000 0.20 0.56
Age 1.32 0.17 2.19 0.029 1.03 1.69
Education 1.14 0.15 0.99 0.325 0.88 1.46
CA type
Cleft Lip 1.03 0.22 0.15 0.883 0.68 1.55
Spina bifida 1.47 0.39 1.46 0.143 0.88 2.48
Down syndrome 1.85 0.41 2.78 0.005 1.20 2.86
DS + CHD 2.09 0.82 1.88 0.061 0.97 4.53
_cons 1.36 0.47 0.89 0.373 0.69 2.67

CHD — congenital heart defect; CA — congenital anomaly.

Comparator groups were Poland for country, and CHD for CA type
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Table 2 Logistic regression model output for cancelled/postponed surgeries

Standard

Surgeries Odds ratio  error z P>|z| [95% conf. interval]

Country
UK 0.91 0.27 -0.3 0.761 0.51 1.65
Germany 0.16 0.08 -3.68 0.000 0.06 0.43
Croatia 0.27 0.14 -2.6 0.009 0.10 0.73
Italy 0.21 0.12 -2.83 0.005 0.07 0.62
Belgium/Nether 0.34 0.14 -2.71 0.007 0.16 0.74
Other 0.25 0.10 -3.41 0.001 0.11 0.56
Age 0.83 0.14 -1.12 0.263 0.61 1.15
Education 1.33 0.20 1.83 0.068 0.98 1.79

CA type
Cleft Lip 1.79 0.46 2.29 0.022 1.09 2.96
Spina bifida 1.19 0.42 0.49 0.622 0.60 2.38
Down syndrome 0.97 0.29 -0.09 0.927 0.54 1.75
DS + CHD 1.05 0.49 0.1 0.918 0.42 2.63
_cons 0.40 0.18 -2.06 0.04 0.17 0.96

CHD - congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type

Table 3 Logistic regression model output for cancelled/postponed test and procedures

Standard
Tests/procedures Odds ratio error z P>|z] [95% conf. interval]

Country
UK 1.08 0.27 0.3 0.767 0.66 1.74
Germany 0.11 0.04 -6.55 0.000 0.06 0.21
Croatia 0.29 0.09 -3.9 0.000 0.15 0.54
Italy 0.61 0.20 -1.51 0.132 0.33 1.16
Belgium/Nether 0.15 0.05 -5.31 0.000 0.07 0.30
Other 0.39 0.10 -3.69 0.000 0.23 0.64
Age 1.18 0.15 1.32 0.185 0.92 1.52
Education 1.15 0.14 1.16 0.246 0.91 1.47

CA type
Cleft Lip 1.45 0.31 1.75 0.08 0.96 2.21
Spina bifida 2.78 0.74 3.86 0.000 1.65 4.67
Down syndrome 2.40 0.52 4.05 0.000 1.57 3.66
DS + CHD 1.69 0.60 1.47 0.142 0.84 3.41
_cons 0.65 0.23 -1.23 0.218 0.33 1.29

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type
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Table 4 Logistic regression model output for problems accessing medication (a little-very)

Accessing Standard
medication Odds ratio error z P>|z]  [95% conf. interval]
Country
UK 1.42 0.36 1.39 0.165 0.87 2.32
Germany 0.14 0.07 -3.97 0.000 0.06 0.38
Croatia 0.08 0.06 -3.37 0.001 0.02 0.35
Italy 0.30 0.15 -2.38 0.017 0.11 0.81
Belgium/Nether 0.43 0.17 -2.17 0.030 0.20 0.92
Other 0.16 0.07 -4.07 0.000 0.07 0.39
Age 0.91 0.13 -0.65 0.518 0.69 1.21
Education 0.87 0.13 -0.95 0.340 0.65 1.16
CA type
Cleft Lip 0.35 0.10 -3.66 0.000 0.20 0.61
Spina bifida 0.71 0.20 -1.23 0.218 0.41 1.23
Down syndrome 0.58 0.14 -2.23 0.026 0.36 0.94
DS + CHD 0.36 0.16 -2.37 0.018 0.15 0.84
_cons 1.24 0.49 0.56 0.578 0.58 2.68

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type

Table 5 Logistic regression model output for face-to-face appointments re-scheduled as virtual

Face-to-face Standard
rescheduled Odds ratio error z P>|z| [95% conf. interval]
Country
UK 2.84 0.88 3.38 0.001 1.55 5.20
Germany 0.12 0.04 -7.17 0.000 0.07 0.21
Croatia 0.31 0.10 -3.76 0.000 0.17 0.57
Italy 0.21 0.07 -4.64 0.000 0.11 0.40
Belgium/Nether 0.18 0.06 -5.34 0.000 0.10 0.34
Other 0.41 0.10 -3.53 0.000 0.25 0.67
Age 1.15 0.15 1.07 0.284 0.89 1.48
Education 1.06 0.14 0.49 0.626 0.83 1.36
CA type
Cleft Lip 1.37 0.29 1.51 0.131 0.91 2.07
Spina bifida 2.82 0.75 3.93 0.000 1.68 4.74
Down syndrome 3.29 0.71 5.47 0.000 2.14 5.03
DS + CHD 5.39 2.31 3.94 0.000 2.33 12.46
_cons 0.95 0.33 -0.16 0.873 0.48 1.88

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type
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1

2

3 Table 6 Logistic regression model output for the quality of virtual appointments (poor)

4 Quality of virtual

> appointments Standard

? (poor) Odds ratio error z P>|z| [95% conf. interval]
8 Country

9 UK 0.44 0.12 -2.89 0.004 0.26 0.77
10 Germany 1.00% (empty)

1 Croatia 0.32 0.18  -1.99  0.047 0.11 0.98
:g Italy 0.62 0.35 -0.84 0.403 0.21 1.89
14 Belgium/Nether 0.09 0.09 -2.35 0.019 0.01 0.67
15 Other 0.46 0.18 -1.98 0.048 0.22 0.99
16

17 Age 0.95 0.15 -0.35  0.724 0.70 1.28
12 Education 0.56 009  -3.59 0 041 0.7
20

21 CA type

22 Cleft Lip 0.72 0.21 -1.11 0.267 0.40 1.28
23 Spina bifida 0.65 022 -129 0.9 0.33 1.25
;g Down syndrome 0.71 0.19 -1.3 0.192 0.42 1.19
26 DS + CHD 0.65 0.29 -0.97 0.333 0.28 1.54
27

28 _cons 2.44 1.08 2.01 0.044 1.02 5.82
29 +0 participants in Germany rated virtual appointments as poor

30 CHD - congenital heart defect; CA — congenital anomaly. Comparator groups were Poland for

31 country, and CHD for CA type

32

33 Table 6 Logistic regression model output for satisfaction with support from general practitioner

34 Standard

35 Support from GP Odds ratio error z P>|z| [95% conf. interval]
36 Country

2573 UK 0.97 0.26 -0.1 0.920 0.57 1.65
39 Germany 16.28 6.08 7.47 0.000 7.83 33.86
40 Croatia 1.99 0.59 2.32 0.020 1.11 3.56
41 Italy 2.29 0.76 25 0013 1.19 4.38
jé Belgium/Nether 4.05 1.33 4.27 0.000 2.13 7.69
44 Other 2.38 0.67 3.09 0.002 1.37 4.13
45

46 Age 0.90 012 -0.85 0.395 0.69 1.16
j; Education 0.95 0.12 -0.43 0.669 0.73 1.22
49

50 CA type

51 Cleft Lip 0.76 018  -1.15  0.251 0.48 1.21
gg Spina bifida 1.38 0.38 1.16 0.247 0.80 2.36
54 Down syndrome 1.14 0.25 0.61 0.540 0.74 1.76
55 DS + CHD 1.45 0.56 0.97 0.333 0.68 3.07
56

57

58 _cons 0.46 0.17 -2.16 0.031 0.23 0.93
59 CHD — congenital heart defect; CA — congenital anomaly.

60 Comparator groups were Poland for country, and CHD for CA type
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Table 7 Logistic regression model output for satisfaction with support from specialist doctor/nurse

Support from Standard
Specialist Odds ratio error z P>|z| [95% conf. interval]
Country
UK 1.38 0.33 1.32 0.188 0.86 2.21
Germany 12.10 4.46 6.76 0.000 5.87 24.92
Croatia 1.86 0.53 2.14 0.032 1.05 3.26
Italy 0.94 0.34 -0.17 0.868 0.46 1.92
Belgium/Nether 3.09 0.90 3.87 0.000 1.75 5.48
Other 1.75 0.45 2.18 0.029 1.06 2.89
Age 1.00 0.13 0.03 0.972 0.79 1.28
Education 1.04 0.13 0.34 0.735 0.82 1.34
CA type
Cleft Lip 1.10 0.24 0.43 0.664 0.72 1.67
Spina bifida 0.94 0.25 -0.22 0.825 0.57 1.57
Down syndrome 0.55 0.12 -2.8 0.005 0.36 0.83
DS + CHD 1.06 0.39 0.16 0.876 0.51 2.18
_cons 0.49 0.17 -2.08 0.038 0.25 0.96

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type

Table 8 Logistic regression model output for satisfaction with support from schools

Support from Standard
schools Odds ratio error z P>|z| [95% conf. interval]
Country
UK 2.40 0.80 2.63 0.009 1.25 4.61
Germany 1.76 0.90 1.11 0.267 0.65 4.81
Croatia 0.63 0.37 -0.79 0.431 0.19 2.01
Italy 1.96 0.74 1.78 0.076 0.93 4.11
Belgium/Nether 1.54 0.62 1.07 0.287 0.70 3.41
Other 1.32 0.49 0.75 0.455 0.64 2.75
Age 0.96 0.19 -0.23 0.822 0.65 1.41
Education 0.92 0.16 -0.46 0.645 0.66 1.30
CA type
Cleft Lip 1.02 0.35 0.05 0.959 0.52 1.99
Spina bifida 1.37 0.50 0.85 0.393 0.67 2.81
Down syndrome 1.64 0.51 1.62 0.106 0.90 3.00
DS + CHD 1.53 0.89 0.74 0.459 0.49 4.76
_cons 0.37 0.21 -1.76 0.078 0.12 1.12

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type
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1

2

3 Table 9 Logistic regression model output for satisfaction with support from partner

4 Support from Standard

Z partner Odds ratio error z P>|z| [95% conf. interval]
7 Country

8 UK 1.62 0.42 1.87 0.062 0.98 2.70
9 Germany 3.61 1.62 2.86 0.004 1.50 8.70
1? Croatia 1.79 058 179 0.073 095  3.38
12 Italy 1.09 0.37 0.25 0.804 0.56 2.13
13 Belgium/Nether 0.84 0.24 -0.64 0.523 0.48 1.45
14 Other 1.01 0.27 0.02  0.981 0.60 1.69
15

16

17 Age 1.04 0.13 0.29 0.770 0.81 1.32
18 Education 1.01 0.13 0.06 0.954 0.79 1.28
19

;? CA type

22 Cleft Lip 1.63 0.36 2.22 0.026 1.06 2.50
23 Spina bifida 1.70 0.48 1.88 0.061 0.98 2.97
24 Down syndrome 1.11 0.23 051  0.607 0.74 1.66
;2 DS + CHD 1.15 0.41 0.38 0.702 0.57 2.32
27

28 _cons 1.71 0.59 1.53 0.125 0.86 3.37
29 CHD — congenital heart defect; CA — congenital anomaly.

30 Comparator groups were Poland for country, and CHD for CA type

31

32

33 Table 10 Logistic regression model output for satisfaction with support from friends and family

34 Support from Standard

35 friends/family Odds ratio error z  P>|z|]  [95% conf. interval]
36

37 Country

38 UK 0.62 0.13 -2.22 0.027 0.40 0.95
39 Germany 1.77 0.55 1.81 0.070 0.96 3.27
40 Croatia 1.13 0.32 0.44  0.659 0.65 1.95
j; Italy 0.56 0.17 -1.89 0.059 0.30 1.02
43 Belgium/Nether 0.61 0.16 -1.86 0.062 0.36 1.03
44 Other 0.71 0.17 -1.44 0.151 0.44 1.14
45

46

47 Age 0.89 0.10 -1.08 0.280 0.71 1.10
48 Education 1.12 0.13 1.03 0.303 0.90 1.40
49

50 CA type

g; Cleft Lip 1.15 0.23 0.71 0.478 0.78 1.69
53 Spina bifida 0.92 0.22 -0.34 0.731 0.57 1.48
54 Down syndrome 1.11 0.21 0.54 0.586 0.77 1.60
55 DS + CHD 1.17 0.38 0.47 0.636 0.62 2.21
56

57

58 _cons 1.56 0.48 1.43 0.151 0.85 2.86
59 CHD — congenital heart defect; CA — congenital anomaly.

60 Comparator groups were Poland for country, and CHD for CA type
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Table 11 Logistic regression model output for satisfaction with support from other parents

Support from Standard
other parents Odds ratio error z P>|z| [95% conf. interval]
Country
UK 0.52 0.13 -2.6 0.009 0.32 0.85
Germany 0.77 0.32 -0.64 0.520 0.34 1.73
Croatia 0.89 0.27 -0.4 0.693 0.49 1.60
Italy 0.39 0.15 -2.47 0.013 0.18 0.82
Belgium/Nether 0.25 0.10 -3.45 0.001 0.11 0.55
Other 0.64 0.19 -1.54 0.122 0.36 1.13
Age 0.94 0.13 -0.47 0.636 0.71 1.23
Education 1.06 0.14 0.46 0.647 0.82 1.39
CA type
Cleft Lip 1.60 0.39 1.93 0.054 0.99 2.57
Spina bifida 0.73 0.22 -1.03 0.303 0.41 1.32
Down syndrome 1.07 0.24 0.32 0.749 0.70 1.65
DS + CHD 1.25 0.49 0.57 0.572 0.58 2.68
_cons 1.84 0.69 1.64 0.101 0.89 3.82

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type

Table 12 Logistic regression model output for satisfaction with support from patient organisations

Support from

patient Standard
organisations Odds ratio error z P>|z| [95% conf. interval]
Country
UK 0.48 0.13 -2.76 0.006 0.28 0.81
Germany 1.14 0.52 0.28 0.780 0.46 2.81
Croatia 0.45 0.16 -2.21 0.027 0.22 0.91
Italy 0.39 0.15 -2.4 0.016 0.18 0.84
Belgium/Nether 0.12 0.08 -3.34 0.001 0.03 0.41
Other 0.49 0.15 -2.34 0.019 0.27 0.89
Age 0.96 0.15 -0.24 0.808 0.71 1.31
Education 0.99 0.15 -0.09 0.931 0.74 1.32
CA type
Cleft Lip 1.46 0.40 1.4 0.162 0.86 2.50
Spina bifida 0.70 0.23 -1.07 0.284 0.36 1.34
Down syndrome 1.03 0.25 0.13 0.899 0.64 1.66
DS + CHD 1.26 0.51 0.57 0.572 0.57 2.81
_cons 1.33 0.55 0.69 0.488 0.59 2.99

CHD — congenital heart defect; CA — congenital anomaly.
Comparator groups were Poland for country, and CHD for CA type
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Table 13 Logistic regression model output for ‘overall need for more support’

Overall more Standard
support needed Odds ratio error z P>|z| [95% conf. interval]

Country

UK 0.75 0.18 -1.18  0.236 0.47 1.21
9 Germany 0.55 0.17 -1.98  0.048 0.30 0.99
Croatia 0.38 0.14  -2.69 0.007 0.18 0.77
12 Italy 0.54 0.19 -1.72  0.086 0.27 1.09
13 Belgium/Nether 0.22 0.10 -3.38 0.001 0.09 0.53
14 Other 0.28 0.10 -3.59  0.000 0.14 0.56

oNOYTULT D WN =

17 Age 1.02 0.13 0.13 0.898 0.79 1.30
18 Education 0.92 0.11 -0.64 0.520 0.72 1.18

CA type

2 Cleft Lip 0.53 0.13 -2.68  0.007 0.34 0.85
23 Spina bifida 0.86 0.23 -0.57  0.569 0.50 1.46
24 Down syndrome 1.03 0.21 0.14  0.889 0.69 1.54
DS + CHD 1.04 0.36 0.11  0.914 0.53 2.04

28 _cons 0.54 0.19 -1.76 0.078 0.28 1.07
29 CHD — congenital heart defect; CA — congenital anomaly.
30 Comparator groups were Poland for country, and CHD for CA type
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