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ABSTRACT
Background: The risk for a severe disease course in case of infection with SARS-CoV-2 in young adults with congenital heart disease is largely unknown, potentially leading to uncertainty and anxiety among affected patients.
This study aims to investigate health-related concerns, health-related quality of life and psychological adjustment
in patients with congenital heart disease compared to healthy peers during the COVID-19 pandemic. Methods:
One-hundred patients with congenital heart disease and 50 controls (M = 29.7, SD = 3.8 years) were recruited.
They completed an online survey including the assessment of health-related concerns regarding COVID-19, the
12-item Short Form Health Survey and the Brief Symptom Inventory. Results: Patients considered COVID-19 to
be a more serious issue (Generalized odds ratio [GenOR] = 1.67, p = 0.04), were more concerned about becoming
infected (GenOR = 2.93, p < 0.001) and expressed more fear about leaving their homes (GenOR = 1.81, p = 0.004)
while general anxiety symptoms were not different between groups (p = 0.23). Patients relied more on family and
friends for support (30% vs. 2% in controls, p < 0.001) and reported better compliance with protective measures
(p = 0.03). Mental health-related quality of life and psychological adjustment were not different between groups
(p = 0.17 and p = 0.68, respectively). Physical health-related quality of life was lower in patients compared to controls (p = 0.03). Conclusions: Young adults with congenital heart disease in Switzerland are more concerned about
their health during the COVID-19 pandemic compared to healthy peers. These concerns, however, do not translate
into generally impaired mental well-being. The impact of the easing of lockdown measures on long-term anxiety
levels and quality of life requires further study.
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1 Introduction
The severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) causing the coronavirus disease
2019 (COVID-19) has rapidly spread around the globe and was declared a pandemic by the World Health
Organization on March 11th 2020 [1]. In the general population, high levels of worries and concerns in
relation to COVID-19 have been reported in a number of studies, including concerns of contracting the
virus, family and friends becoming infected, supply shortages, and potential negative consequences for
society and the economy as a whole [2–4]. Furthermore, increased levels of psychological distress and
poorer mental health during the pandemic have been reported [2,5–7].
While advanced age is the most important determinant of a severe disease course in case of COVID-19,
preexisting cardiovascular disease has been identiﬁed as an important additional risk factor [8]. Due to the
lack of data, it remains, however, largely unknown to what extent young adults with congenital heart disease
are at increased risk for a severe disease course in case of infection with SARS-CoV-2 [9–11]. This
uncertainty may lead to higher levels of concerns among these patients. Thus, the aim of this study is to
assess the impact of the COVID-19 pandemic on health-related concerns, health-related quality of life
and psychological adjustment in young adults with congenital heart disease compared to healthy peers.
2 Material and Methods
2.1 Study Design and Sample
Patients with congenital heart disease and healthy controls were recruited from a previous study on
health-related quality of life in young adults with congenital heart diseases conducted in 2015 [12]. In
short, 300 patients between 18 and 30 years of age without severe neurological impairments, comorbid
genetic syndromes, severe psychiatric diagnoses and who were ﬂuent in German were eligible for the
study in 2015 and were approached when attending the cardiac outpatient clinic at the University
Hospital Zurich, Switzerland. Of those, 188 completed the questionnaires on health-related quality of life
and psychological adjustment. Patients were asked to identify healthy peers as controls. A total of 139
age- and sex-matched healthy controls completed the study-speciﬁc questionnaires.
For the current study, those patients and controls who had completed the questionnaires in the study in
2015 were invited to complete an online questionnaire on the impact of the COVID-19 pandemic on their
life. Data were collected between April 17th and May 10th 2020, while partial lockdown measures to halt
the spread of the COVID-19 pandemic were implemented in Switzerland. These included school closure,
closure of non-essential services and retail, and reduction of public transport services.
Patients who participated in the COVID-19 survey did not differ from non-participating patients with
regard to sex (p = 0.99) and educational level (p = 0.27). Participating patients were older than nonparticipating patients (difference = 1.08 years; p = 0.05). Medical characteristics (i.e., complexity of the
underlying heart defect) were not different between participating and non-participating patients (all p >
0.05). Healthy controls who participated in the COVID-19 survey did not differ from non-participating
controls with regard to sex (p = 0.99) and educational level (p = 0.54). Participating controls were older
than non-participating controls (difference = 1.35 years; p = 0.04). Health-related quality of life and
psychological adjustment were not different between participants and non-participants, neither in patients
nor in controls (all p > 0.05).
This study was approved by the ethical committee of the Canton of Zurich, Switzerland (PB_202000030) and written informed consent was obtained from all participants.
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2.2 Assessment of Health-Related Concerns During the COVID-19 Pandemic, and Quality of Life and
Psychological Adjustment Prior to and During the Pandemic
Concerns related to COVID-19 and the associated measures to halt its spread were assessed as the level
of agreement with various statements on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree;
Fig. 1). Similarly, the perceived likelihood of becoming infected, the level of compliance with protective
measures (e.g., hand disinfection, social distancing) and the perceived effectiveness of these measures
were assessed on a 5-point Likert scale.

Figure 1: Health-related concerns during COVID-19 pandemic in young adults with congenital heart
disease. Generalized odds ratios (and 95% conﬁdence intervals) for a higher level of agreement with
statements on concerns related to COVID-19 in patients than in healthy peers. The dashed line indicates
equal levels of concern in patients and controls
Health-related quality of life was assessed with the 36-item Short From Health Survey (SF-36) [13] in
the study in 2015 and a validated short-form during the pandemic (SF-12) [13,14]. Both forms provide a
physical and a mental summary score. Higher scores reﬂect better health-related quality of life.
Psychological adjustment was assessed with the Symptom Checklist-27 (SCL-27) [15] in the study in
2015. The global severity index was used for further analyses. Higher scores reﬂect poorer psychological
adjustment. During the pandemic, the 18-item Brief Symptom Inventory (BSI-18) [16] was applied and
the global severity index and the three subscales, depressive symptoms, anxiety and somatization were
used for further analyses. Higher scores reﬂect poorer psychological adjustment. Patients’ medical
characteristics were obtained from chart review.
2.3 Statistical Analyses
Descriptive statistics include mean and standard deviations for continuous and numbers and percentages
of totals for categorical data. Generalized odds ratios (GenOR) were used to express the level of concerns
related to COVID-19 in patients with congenital heart disease relative to controls [17]. Health-related
quality of life and psychological adjustment were compared between groups using linear regression. The
potential impact of sex, educational level, heart disease complexity and cardiac events since 2015 on
concerns related to COVID-19, health-related quality of life and psychological adjustment were
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investigated with linear and ordinal regression models for continuous and categorical outcomes, respectively.
All analyses were performed using R statistical software [17–19].
3 Results
3.1 Participant Characteristics
A total of 100 patients and 50 controls completed the questionnaire (participation rate: 46% of the cohort
in 2015). Socio-demographic characteristics of patients and controls are shown in Tab. 1.
Among patients, disease complexity was mild in 27%, moderate in 43% and severe in 30% (including
8 patients after Fontan palliation, 2 patients with unrepaired cyanotic defects/Eisenmenger syndrome and
1 patient with overt heart failure). Since 2015, 19% of all patients had experienced an adverse cardiac
event (i.e., reintervention or reoperation, cardiac arrhythmia, heart failure or endocarditis).
Table 1: Socio-demographic characteristics of patients with congenital heart disease and healthy peers

Age (in years, M [SD]; range)
Sex (no. of males [%])
Educational level (Median [IQR], range)a
Currently employed (no. yes [%])b

Patients with congenital
heart disease (n = 100)

Healthy controls
(n = 50)

p

29.7 (3.8); 22.6–35.4
57 (57%)
3 (2); 1–5
86 (86%)

29.6 (3.7); 22.4–34.9
27 (54%)
3 (2); 2–5
41 (82%)

0.87
0.73
0.66
0.76

Note: aRange: 1 to 5, higher value indicates higher educational level; assessed in 2015. bReasons for current unemployment include being a student.
IQR: Interquartile Range.

3.2 Health-Related Concerns During the COVID-19 Pandemic
Fig. 1 illustrates the level of concerns regarding COVID-19 in patients with congenital heart disease
relative to controls. Compared to healthy peers, patients perceived COVID-19 to be a more serious issue
(GenOR = 1.67, p = 0.04), were more concerned about becoming infected (GenOR = 2.93, p < 0.001)
and expressed more fear about leaving their homes (GenOR = 1.81, p = 0.004). None of the other
statements differed between patients and controls (GenOR 0.64 to 1.34, all p > 0.05, p-values adjusted
for false discovery rate).
The perceived likelihood of becoming infected was not different between patients and controls (p =
0.79), with 12% of patients and 19% of controls perceiving it to be ‘likely’ or ‘very likely’ to become
infected. Patients reported better compliance with recommended protective measures than controls (p =
0.03), with the level of compliance being high in both groups (80% and 70% in patients and controls
reporting to comply ‘well’ or ‘very well’). The perceived effectiveness of the recommended measures to
halt the spread of the disease was not different between groups (p = 0.22), with 85% of patients and 78%
of controls perceiving the measures to be ‘effective’ or ‘very effective’. One third of the patients reported
to rely on support from family members or friends for tasks outside their homes, e.g., grocery shopping
(30% vs. 2% in controls, p < 0.001). Neither sex and educational level nor disease complexity and
adverse cardiac events since 2015 were associated with any of these results.
3.3 Health-Related Quality of Life and Psychological Adjustment Prior to and During the COVID-19
Pandemic
Tab. 2 presents data of health-related quality of life and psychological adjustment prior to (i.e., in 2015)
and during the COVID-19 pandemic. Physical health-related quality of life was not different between groups
prior to the pandemic but signiﬁcantly lower in patients during the pandemic (p = 0.74 and p = 0.03,
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respectively). Mental health-related quality of life was not different between patients and controls, neither
prior to nor during the COVID-19 pandemic (p = 0.52 and p = 0.17, respectively).
Psychological adjustment as assessed with the general severity index was not different between groups,
neither prior to nor during the COVID-19 pandemic (p = 0.66 and p = 0.68, respectively). Depressive
symptoms, anxiety and somatization were not different between groups during the pandemic (all p > 0.05).
Table 2: Physical and mental health-related quality of life and psychological adjustment prior to and during
the COVID-19 pandemic in young adults with congenital heart disease and healthy controls
pg

Patients with congenital
heart disease (n = 100)

Healthy controls
(n = 50)

55.1 (4.5)
50.3 (7.9)

54.9 (3.6)
51.1 (6.0)

0.74
0.52

54.7 (4.2)
50.0 (8.2)

56.2 (3.6)
47.9 (9.1)

0.03
0.17

0.44 (0.41)

0.41 (0.42)

0.66

49.8 (9.0)
50.7 (8.0)
50.4 (9.7)
49.0 (8.3)

49.3 (9.0)
51.8 (8.1)
48.4 (8.6)
47.3 (8.8)

0.68
0.45
0.23
0.22

Health-related quality of lifea
Prior to COVID-19 pandemicb
Physical summary score
Mental summary score
During COVID-19 pandemicc
Physical summary score
Mental summary score
Psychological adjustmentd
Prior to COVID-19 pandemice
General severity index
f

During COVID-19 pandemic
General severity index
Depressive symptoms
Anxiety
Somatization

Note: aHigher scores reﬂect better health-related quality of life. bAssessed with the SF-36. cAssessed with the SF-12. dHigher scores reﬂect poorer
psychological adjustment. eAssessed with the SCL-27. fAssessed with the BSI-18. gGroup comparison adjusted for sex and educational level.

4 Discussion
Our results demonstrate that compared to healthy peers, young adults with congenital heart disease are
more concerned about their health during the COVID-19 pandemic—independent of disease complexity.
Neither mental health-related quality of life nor psychological adjustment is impaired in patients
compared to healthy peers during the pandemic.
Patients with congenital heart disease are more concerned about becoming infected and leaving their
homes during the ongoing COVID-19 pandemic and, generally, consider the disease to be a more serious
issue compared to healthy peers. Presumably, these concerns prompt patients to comply better with
protective measures to halt the spread of the disease (e.g., washing hands, social distancing) and to rely
more strongly on family and friends for tasks outside their homes (e.g., grocery shopping). These ﬁndings
parallel those of several studies in the general population, reporting that higher levels of COVID-19related fear and feeling personally at risk by the disease are predictive of increased engagement in
protective behaviors [20–22]. Notably, the increased health concerns and engagement in protective
measures in patients with congenital heart disease are not the expression of a generally increased level of
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anxiety symptoms or a biased perception of infection likelihood and the effectiveness of the measures to
prevent the spread of COVID-19.
Importantly, the increased health-related concerns of young adults with congenital heart disease do not
translate into impaired mental health-related quality of life or poor psychological adjustment compared to
healthy peers. This is in line with a study in young adults in Italy, reporting COVID-19-related worries
and concerns for relatives and the public in general but not for oneself to be associated with
psychological maladjustment [2].
Physical health-related quality of life was lower in patients with congenital heart disease compared to
healthy peers during the pandemic. Reduced physical health-related quality of life has been reported
previously in an overlapping cohort [12] and in other cohorts of young adults with congenital heart
disease e.g., [23,24]. Notably, group differences in physical health-related quality of life during the
COVID-19 pandemic in the current study are driven by high levels in controls rather than low levels in
patients. Whether this, indeed, is related to the COVID-19 pandemic needs further investigation.
Importantly, the impact of the COVID-19 pandemic on health-related concerns and quality of life in
young adults with congenital heart disease may change as lock-down measures are continuously eased:
Patients will be asked to return to their workplace and adherence to preventive and protective measures
(e.g., social distancing at workplace, avoidance of public transport) may become more difﬁcult.
Longitudinal studies are required to assess these aspects. To date, empirical data on the potential risk of
COVID-19 for adults with congenital heart disease is very limited and, thus, clear risk stratiﬁcation
criteria are lacking. Counselling of individual patients is largely based on extrapolation from patient series
with acquired heart disease and from expert opinion [8–11]. Likely, this lack of solid data increases the
uncertainty among patients and treating physicians regarding their risk for a severe disease course.
Several multicenter studies are currently underway that aim to assess the risk of COVID-19 for adults
with congenital heart disease. Results from these studies are eagerly awaited for better risk stratiﬁcation
and counselling of patients.
4.1 Limitations
The employment of short-form instruments during the COVID-19 assessment limits the investigation of
the longitudinal development of health-related quality of life and psychological adjustment since 2015. This
study was conducted in Switzerland, where lock-down measures were less strict compared to many other
countries, e.g., schools were closed and orders of social distancing were issued but home conﬁnement
was not implemented. The results may, thus, not be readily generalizable to other countries with different
situations during the COVID-19 pandemic.
5 Conclusion
Young adults with congenital heart disease in Switzerland are more concerned about their health during
the COVID-19 pandemic compared to healthy peers. This, however, does not translate into impaired mental
well-being. Studies that identify young patients with congenital heart disease at high risk for a complicated
disease course in case of COVID-19 are urgently needed, as this will allow tailored counselling of individual
patients and, hence, may reduce concerns in patients at low risk in case of COVID-19.
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