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Abstract
The global COVID-19 pandemic forced changes in everyday life of children and adolescents due to government containment measures, 
an altered healthcare accessibility and utilization, and public concern about SARS-CoV-2 transmission. Data on the challenges and 
impact on children and their families with chronic diseases are limited. The primary objectives of this study were to assess (i) concerns 
for SARS-CoV-2 infection, (ii) perceived effects on health-related and overall quality of life (HRQoL and QoL), and (iii) accessibility 
and utilization of healthcare, comparing families with chronically ill children to families with healthy children during the second SARS-
CoV-2 infection wave in Germany. A caregiver questionnaire was designed and participation offered in the emergency department 
and outpatient clinic of a German tertiary care children’s hospital. 45.9% of the 205 participants were majorly concerned about their 
children contracting a SARS-CoV-2 infection. Caregivers of chronically ill children (128/205, 62.4%) stated significantly more often a 
negative impact on their child’s QoL (w = 0.17; p = 0.014), while caregivers of chronically ill adolescents over the age of 13 expressed 
significantly more frequent a negative impact on their child’s HRQoL (w = 0.21; p = 0.016). Outpatient appointments for chronically 
ill children were significantly more often canceled (w = 0.17; p = 0.025). Caregivers of chronically ill children were significantly more 
likely to report that they would actively delay hospital visits for emerging health issues due to the pandemic (w = 0.12; p = 0.049).
     Conclusion: Our findings underscore the importance of identifying families with chronically ill children as a vulnerable 
patient group with higher burdens during the COVID-19 pandemic and potential future pandemics. Healthcare providers may 
mitigate such burdens by ensuring reliable appointment allocation, offering contactless healthcare options, and providing 
tailored advice regarding vulnerabilities and preventive measures specific to their chronically ill children.

What is Known:
• The SARS-CoV-2 pandemic has led to significant restrictions in everyday life and both accessibility and utilization of healthcare for children 

and adolescents.
• Chronically ill children faced exceptional challenges as they depend on regular and functioning medical care, but data comparing the pan-

demic’s impact between chronically ill and healthy children are lacking.
What is New:
• The perceived impact of the SARS-CoV-2 pandemic on quality of life is more negative for chronically ill children and their health-related 

quality of life is more often affected compared to healthy children.
• Caregivers of chronically ill children would more often delay a visit to their child’s doctor during the SARS-CoV-2 pandemic and their medi-

cal appointments are more often postponed which both could increase health burdens for such vulnerable patients.
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Background

The coronavirus disease 2019 (COVID-19) pandemic caused 
by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) and the associated containment measures to 
prevent the spread of the virus profoundly influenced daily 
routine of individuals and families worldwide [1].

Children of all ages are at risk for COVID-19 [2], 
although the disease course is often milder and the prognosis 
better than in adults [3]. However, severe medical courses 
do occur, especially in high-risk patient groups including 
children with underlying diseases [4, 5]. In addition, seri-
ous secondary phenomena following COVID-19 such as the 
pediatric inflammatory multisystem syndrome temporally 
associated with SARS-CoV-2 (PIMS-TS) and long COVID 
have been documented in children [6–8]. While the number 
of emergency department visits markedly dropped during 
the pandemic, there is evidence that caregivers delay pres-
entation of their children to the emergency departments due 
to fear of contracting SARS-CoV-2 [9, 10]. Furthermore, as 
part of the containment measures, access to specialized med-
ical care was restricted [11]. Reduced access to healthcare 
services is especially demanding for children with chronic 
diseases that require regular appointments and high standard 
of medical care.

Children and adolescents experienced a changed psycho-
social environment and high levels of socio-emotional stress 
due to social distancing, lockdown and containment, isola-
tion, temporary school and kindergarten closures as well as 
restrictions in activities [1, 12, 13]. Two nationwide repre-
sentative studies of German and Norwegian children and 
adolescents reported high burdens caused by the pandemic 
and additionally led to significantly lower health-related 
quality of life than prior to the pandemic [14, 15].

Evidence on the impact of the COVID-19 pandemic on 
families with chronically ill children is limited [16, 17]. To 
our knowledge, there is no study evaluating and compar-
ing the perceived impact on quality of life and healthcare 
utilization of their children among both, parents caring for 
chronically ill children and parents with healthy children.

The primary objectives of this study were to assess 
the differences between participants with chronically ill 
compared to participants with healthy children during the 
COVID-19 pandemic analyzing (i) concerns of contracting 
a SARS-CoV-2 infection, (ii) caregivers-reported health 
related and overall quality of life (HRQoL and QoL) of their 
children, and (iii) utilization and accessibility of medical 
care. The study was conducted spanning the second SARS-
CoV-2 infection wave in Germany from October 2020 to 
March 2021 when infection numbers starting increasing 
again for the third wave [18–20]. While during the second 
wave, no vaccination was available for the broad population, 

there was a substantial rise in COVID-19-related deaths, a 
massive impairment of mental health in the German popu-
lation, and ongoing COVID-19-related restrictions in daily 
life [18].

Methods

Study design and questionnaire

The present study reports data from a large tertiary care 
facility center with a total of 170 beds, treating more than 
20.000 outpatients annually (University Children’s Hospi-
tal, Tübingen, Germany). Data was collected prospectively 
from October 29, 2020 to March 23, 2021, starting 7 months 
after beginning of the first infection wave of COVID-19 and 
spanning over the second infection wave in Germany. With 
support of the Institute of Occupational and Social Medi-
cine and Health Services Research and the local Centre for 
Pediatric Clinical Studies at our hospital, we designed a 
paper-and-pencil questionnaire to assess the caregivers per-
ceived impact of the COVID-19 pandemic and the associ-
ated restrictions on HRQoL and overall QoL among their 
chronically ill and healthy children. The questionnaire was 
validated concerning its content, internal consistency, and 
construct validity (Supplementary file 1). The study was 
conducted according to the ethical principles of the Dec-
laration of Helsinki and approved by the independent eth-
ics committee of the Medical Faculty of the University of 
Tübingen (Project Number 686/2020BO2).

Anonymous participation in the questionnaire was offered 
by convenience sampling to caregivers of patients presenting 
in the emergency department or outpatient clinics. Question-
naires were distributed in a blinded fashion, without knowl-
edge whether caregivers presented with healthy or chronically 
ill children. Exclusion criteria were the inability to speak and 
read German not meeting at least reference level B2 defined 
by the Common European Framework of Reference for Lan-
guages (CEFR), not being the child’s legal caregiver, and 
an incorrectly completed questionnaire. Response options 
were designed in a multiple-choice format containing precise 
options (Supplementary files 1 & 2). For questions in which a 
grading system was required, a 5-level Likert scale was imple-
mented. Likert items were designed as bipolar scaling system 
ranging from high agreement to high rejection either rang-
ing from “very high,” “high,” “moderate,” “low,” to “not at 
all” when assessing the infection risk, or from “very much,” 
“much,” “moderate,” “low,” to “not at all” when assessing 
the impact on (HR)QoL. The answer item “I do not know/no 
information” was offered in all (appropriate) questions, includ-
ing “yes” or “no” questions. One answer only was possible in 
most questions. Multiple answers were possible in 2 questions, 
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which was explicitly mentioned before the respective ques-
tion. Some questions contained specific linear answers. The 
first part of the questionnaire comprised questions about the 
participants self-reported sociodemographic parameters and 
whether they were taking care of a child with a chronic dis-
ease, being defined as a condition lasting longer than 3 months 
and restricting age-appropriate activities and/or requiring regu-
lar health checks [21]. The second part contained questions 
about the caregivers’ concerns of themselves or their chil-
dren contracting COVID-19 as well as the perceived impact 
of the COVID-19 pandemic and the associated restrictions 
on HRQoL and QoL of their children (proxy-reported (HR)
QoL). Lastly, caregivers answered questions concerning the 
postponement of healthcare appointments, their utilization 
of medical care during the COVID-19 pandemic, and their 
demand for more contactless healthcare options.

Statistical analyses

Caregivers’ sociodemographic variables were evaluated by 
descriptive analysis stratified whether the caregivers reported 
caring for chronically ill or healthy children and presented 
as counts and percentages. Associations between variable 
pairs were evaluated using a chi-square test for categorical 
variables (Pearson’s chi-squared test, degrees of freedom 
(df) = 1) and Mann–Whitney U test for analysis on Likert scale 
type questions. A p value < 0.05 was defined as statistically 
significant. Microsoft Excel (Microsoft Excel 2010 v14.0, 
Microsoft Corporation, Redmond, WA, USA), SPSS (IBM 
SPSS Statistics 26, IBM, Armonk, NY, USA), and GraphPad 
Prism (GraphPad Prism version 9.4.1, GraphPad Software, 
Boston, MA, USA) were used for data collection and analysis.

Results

Participant characteristics

Between October 2020 and March 2021, spanning the 
second SARS-CoV-2 infection wave in Germany, 229 
caregivers presenting with their child to our emergency 
department or outpatient clinic were invited to answer our 
questionnaire. Five persons declined to participate, and 
19 questionnaires were filled out incorrectly (defined as 
incomplete or unclearly filled out questionnaire, or check-
ing multiple answers if just one answer was appropriate), 
resulting in exclusion from the analysis. Therefore, 205 
questionnaires were evaluated, containing the answers of 
128 caregivers with chronically ill and 77 caregivers with 
healthy children (Table 1). The answer option “I do not 
know/no information” was rarely given by the participants 
(on mean 3.5% of all answers per question). Among car-
egivers with chronically ill children, 48% had exclusively 

ill children, while 52% cared for both chronically ill and 
healthy children. Chronic diseases included gastroentero-
logical and hepatological diseases in 29%, respiratory 
illnesses in 26%, metabolic conditions in 9%, hemato-
oncological diseases in 8%, and renal and rheumatological 
diseases in 6% of all cases each.

Since, as expected, more mothers visit the outpatient 
department with their children, a significantly higher 
proportion of female caregivers (76%) than male car-
egivers (24%) participated in the questionnaire (Table 1). 
The majority of participants (81%) were between 31 and 
50 years old, while the most commonly reported age range 
for their children was 6 to 12 years of age, with 37% of 
chronically ill children and 31% of healthy children falling 
within this range (Table 1). The percentage of children 
who reported previous COVID-19 infection was low, with 
2% of chronically ill and 5% of healthy children having 
contracted the virus (Table 1).

Concerns of contracting COVID‑19

We first asked caregivers about their own concerns of 
contracting COVID-19 themselves. Using a 5-level Likert 
scale describing a range from “not concerned” to “most con-
cerned,” 26% of all caregivers stated they were “most or 
more concerned” of contracting SARS-CoV-2 themselves 
with female caregivers being significantly overrepresented 
in the group “most concerned” (n = 205; w = 0.16; p = 0.02; 
Fig. 1A). When caregivers had experienced COVID-19 
within their peer group, they were significantly more likely 
to be concerned (n = 201; p = 0.02).

Asked for concerns about their children contracting 
SARS-CoV-2, 45.9% of all participants stated they were 
“most or more concerned” (Fig. 1B). In caregivers with 
chronically ill children, 22.8% were “most concerned” of a 
SARS-CoV-2 infection of their children compared to 15.6% 
in caregivers with healthy children (n = 205; not significant, 
Fig. 1B). Participants with exclusively chronically ill chil-
dren were not more concerned than participants with healthy 
children (n = 114; not significant, Fig. 1B). Of note, caregiv-
ers of children with hemato-oncological diseases (n = 10) 
were more concerned about their child becoming infected 
with COVID-19 than were caregivers of other (n = 194) 
patient groups (p = 0.028).

We further analyzed caregivers’ perceived risk for their 
children in which setting to contract SARS-CoV-2: Caregiv-
ers considered a likely or highly likely risk of SARS-CoV-2 
transmission at a children’s hospital, at their family doctor, 
and in everyday life situations in 62.3%, 56.6%, and 66.4%, 
respectively (Fig. 1C). Caregivers of chronically ill children 
considered the risk of transmission both at the family doctor 
and at a children’s hospital to be significantly more “likely” 
than caregivers of healthy children (n = 203; p = 0.04 and 
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n = 205; p = 0.04, respectively; Fig. 1C). In sum, caregivers 
of chronically ill children considered a higher risk to con-
tract SARS-CoV-2 at healthcare settings.

Caregivers‑reported HRQoL and overall QoL

While some studies assessed HRQoL or QoL of caregivers 
from either healthy or chronically ill children and adolescents 
[14–16, 22], we aimed to analyze and compare differences of 
both groups. 35.4% of all participants reported of a negative 
impact of the COVID-19 pandemic on HRQoL of their chil-
dren, while 3.6% indicated a positive impact (Fig. 2B). Forty 
percent of caregivers of chronically ill children and 31.2% of 
caregivers of healthy children declared a negative impact of 
COVID-19 on the HRQoL of their children (Fig. 2A and B). 
Caregivers with exclusively chronically ill adolescents over 
the age of 13 declared a significantly stronger negative impact 
on their children’s HRQoL compared to caregivers of healthy 
adolescents in this age group (n = 79; w = 0.19; p = 0.016; 
Fig.  2A). Of note, all caregivers reported an increasing 
negative impact on the HRQoL with rising age of their chil-
dren, with 100% of caregivers of exclusively chronically ill 

adolescents over the age of 18 years (Fig. 2A). Caregivers 
of healthy children stated significantly more often that the 
COVID-19 pandemic had no impact on the HRQoL of their 
children than caregivers of chronically ill children (n = 203; 
w = 0.18; p = 0.043; Fig. 2B).

Assessing the overall QoL, 65.0% of all caregivers 
reported a negative impact of the COVID-19 pandemic 
on their children, while only 3.9% indicated a positive 
impact (Fig. 2C). Caregivers of chronically ill children 
significantly more often declared a negative impact of the 
COVID-19 pandemic on their fosterlings overall QoL com-
pared to caregivers of healthy children (n = 203; w = 0.17; 
p = 0.014; Fig. 2C).

Healthcare utilization of chronically ill compared 
to healthy children during the COVID‑19 pandemic

Although first studies are available analyzing the access 
to and utilization of healthcare for adult patients with 
and without chronic diseases [23–25], data on children 
and adolescents is limited [16, 26, 27] while no study 

Table 1  Caregivers’ 
characteristics

Caregivers’ characteristics Caregivers with chronically 
ill children (n = 128)

Caregivers with 
healthy children 
(n = 77)

n % n %

Gender
   Female/male 96/32 75/25 60/17 78/22

Age [years]
   16–20 0 0 1 1
   21–30 6 5 9 12
   31–40 56 44 32 42
   41–50 50 39 29 38
   51–60 14 11 6 8
   61–70 2 2 0 0

Caregivers with an occupation in the 
healthcare system

   Yes/no/unknown 30/97/1 23/76/1 12/65/0 16/84/0
Children age [years]
   <2 25 9 22 15
   2–5 58 21 39 26
   6–12 103 37 47 31
   13–18 65 24 30 20
   >18 25 9 12 8

COVID-19 cases in children
   Yes/no/unknown 3/49/76 2/38/59 4/17/56 5/22/73

COVID-19 cases within the family
   Yes/no/unknown 6/119/3 5/93/2 5/71/1 6/92/1

COVID-19 cases within the peer group
   Yes/no/unknown 75/52/1 59/41/1 42/32/3 55/42/4
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compared between healthy and chronically ill children, 
so far. Of all caregivers assessed in our study, 91.3% 
reported their children having regular medical appoint-
ments (Fig. 3A). Postponing or cancelation—either by 
the family or the hospital—of appointments for children 
with a chronical illness including diagnostic and therapeu-
tic services and surgery due to the pandemic was stated 
in 29.7% for outpatient and in 13.4% for inpatient visits 
(Fig. 3A). This was reported significantly more often in 
chronically ill children than from caregivers of healthy 
children (n = 180; w = 0.17; p = 0.025). For these other-
wise healthy children, preventive check-ups or elective 
surgery was canceled or postponed in 14.5% of outpatient 
and 7.1% of inpatient appointments (Fig. 3A).

8.9% of 108 caregivers with a chronical ill child on 
long-term medication reported difficulties in obtaining 
this medication due to the COVID-19 pandemic. 30.7% of 
the families with chronically ill children stated their wish 
for telehealth-based methods in the healthcare system 
(e.g., video or phone calls). 41.1% of the families with a 
chronical ill child declared that there was no information 
provided to them about the COVID-19 pandemic and the 
specific risks for their children. Moreover, 22.6% of the 
families would have preferred availability of more infor-
mation regarding their specific COVID-19 risks and the 
necessary safety precautions.

Caregivers stated significantly more often that they would 
delay medical consultation for a new-onset health issue for 
their chronically ill child than for healthy children due to 
fear of contracting COVID-19 (n = 278; w = 0.12; p = 0.049; 
Fig. 3B). Especially for minor health issues (described as 
for example a cough or diarrhea), caregivers would delay 
medical visits for their chronically ill children significantly 
more often than they would do with their healthy children 
(n = 278; w = 0.18; p = 0.003; Fig. 3B).

Thus, the perceived access (measured by postpone-
ments or cancelation of appointments) and the utilization 
of healthcare services were more limited for children with 
chronic disease compared to healthy children during the 
COVID-19 pandemic.

Discussion

The COVID-19 pandemic and the associated containment 
measures had a severe impact on everyday life of families 
and children. As many hospitals limited their services, dis-
ruption of healthcare is especially challenging for children 
with a chronic underlying disease and substantial medical 
demands. Furthermore, chronical ill patients could be at 
risk for a severe disease course when contracting COVID-
19. These circumstances put children with a chronic disease 

Fig. 1  Concerns of contracting COVID-19 in caregivers of chroni-
cally ill and healthy children. A Concerns of caregivers regarding 
their own risk of contracting COVID-19. B Concerns of caregivers 
regarding COVID-19 of their children, distinguished by caregivers 

with and without chronically ill children. C Caregivers evaluation of 
SARS-CoV-2 transmission risk in different settings, distinguishing 
between caregivers with and without chronically ill children. Group 
differences were analyzed by chi-square test (*p < 0.05)
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at risk for psychosocial and health impairments. Recent 
publications have evaluated the impact of the COVID-19 
pandemic on chronically ill compared to healthy adults 
[28–30] and analyzed the differences in HRQoL before 
and during the pandemic in children with specific chronic 
diseases [31, 32]. However, this is the first study evaluat-
ing and comparing the caregivers’ concerns of COVID-19 
for their children, the perceived impact on quality of life of 
their fosterlings, and the utilization of healthcare services in 
both, families caring for chronically ill children and families 
with healthy children.

Almost 50% of our questionnaire participants expressed 
major concerns about their children contracting SARS-CoV-2. 
This is in line with data presented by Nicholson et al., report-
ing 41% of parents of healthy children being majorly con-
cerned about their children contracting COVID-19 [33]. Since 

our study was conducted spanning the second SARS-CoV-2 
infection wave in Germany when the COVID-19-related 
death rate was drastically rising while a vaccination was not 
yet available for the broad population, at this time period 
the general level of uncertainty and fear from infection was 
extraordinarily high [18, 20]. Notably, we found no signifi-
cant difference between the level of concern in families with 
chronically ill versus healthy children. Compared to our more 
heterogenous group of different chronic diseases in this study, 
Darlington et al. reported 85.4% of parents being concerned 
about their children contracting COVID-19 in a specific 
cohort of children suffering from cancer [34]. This is in line 
with our finding that guardians of children with a hemato-
oncological condition were more concerned about their child 
contracting COVID-19 than were caregivers of other patient 
groups. Such differences may be explained by disease group 

Fig. 2  Caregivers-reported HRQoL and QoL of chronically ill com-
pared to healthy children during the COVID-19 pandemic. A Per-
centage of caregivers reporting a negative impact of the COVID-19 
pandemic on the HRQoL of their children, differentiated by chil-
dren’s age and comparing caregivers with exclusively chronically ill, 
chronically ill, and without chronically ill children. B Percentage of 
caregivers reporting a negative or positive impact of the COVID-19 

pandemic on the HRQoL of their children, comparing participants 
with and without chronically ill children. C Percentage of caregivers 
reporting a negative or positive impact of the COVID-19 pandemic 
on the QoL of their children, comparing caregivers with and with-
out chronically ill children. Group differences were analyzed by chi-
square test (*p < 0.05)
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specificities, current disease status such as higher perceived 
infection risks in cancer patients under chemotherapy as well 
as differences in public discussion and media coverage. To 
capture this aspect systematically, a larger cohort group with 
a detailed questionnaire would be required. We show that 
caregivers of chronically ill children evaluated the risk of a 
SARS-CoV-2 infection at the children’s hospital significantly 
less as “unlikely.” Darlington et al. support these findings by 
reporting a high-risk evaluation of COVID-19 transmission 
in the hospital by parents with children suffering from cancer 
[34]. This knowledge should be addressed in patient guidance 
through the hospital and outpatient clinic as well as in isola-
tion considerations.

While there are multiple studies assessing the HRQoL of 
children and adolescents during the COVID-19 pandemic 
[22, 35], only a few of those are focusing on HRQoL of 
chronically ill children [31, 32]. In our study, 37% of all 
participants reported that the COVID-19 pandemic and the 
accompanying restrictive measures had a negative impact 
on their children’s health-related quality of life. Rihm et al. 
demonstrated a reduced caregivers-reported HRQoL in 
children with rare diseases during the COVID-19 pandemic 
[31]. In our study, for adolescents over 13 years of age but 
not for younger children, caregivers of chronically ill ado-
lescents reported negative effects on HRQoL significantly 
more often than caregivers of healthy adolescents. This 
age dependency may be explained by more comprehensive 
impairment of social needs in an older child due to social 
distancing and school closure which could further be mul-
tiplied by the presence and respective burden of a chronic 
disease. This may be supported by the findings of Aman 

et al. who showed in 2022 that higher age of children with 
nephrotic syndrome was related with greater sleep disrup-
tion and therefore a decline in HRQoL during the COVID-
19 pandemic [32]. When assessing caregivers-reported 
non-health-related QoL, over 50% of healthy children were 
reported that the COVID-19 pandemic and its associated 
restrictions had a negative impact. Several other studies 
assessing healthy children indicated similar results [35, 36]. 
Chronically ill children in our study cohort were reported to 
be significantly more often negatively impacted in their QoL 
due to the COVID-19 pandemic. This is in line with Onal 
et al., who reported an increase of treatment anxiety, lower 
satisfaction scores, and decrease of QoL in pediatric cancer 
patients during the COVID-19 pandemic [37].

Chronically ill children are dependent on continuous 
medical care and have regular follow-up and multidisci-
plinary visits. Healthy children usually only present for 
screening check-ups or with acute health issues. Alarm-
ingly, our data indicated that medical appointments of 
chronically ill children were significantly more often post-
poned or canceled, although Remppis et al. showed that 
cancelation of routine appointments was perceived as a 
particular burden by healthcare providers while not being 
a suitable measure to prevent SARS-CoV-2 transmission 
[38]. Considering only the inpatient appointments, for 
which patients had a planned admission to a hospital ward 
for a diagnostic or interventional procedure, we show that 
almost as many appointment delays or cancelations were 
initiated by the patients’ families as were by the healthcare 
providers. Therefore, the combination of hospitals reduc-
ing healthcare services and caregivers avoiding healthcare 

Fig. 3  Healthcare utilization of caregivers from chronically ill com-
pared to healthy children during the COVID-19 pandemic. A Percent-
age of medical appointments (if scheduled) taken place as scheduled 
or postponed by the healthcare provider or the patient, differentiating 
outpatient and inpatient appointments as well as children with and 
without chronic disease. Patients who did not have an appointment 

are not indicated and represent the missing percentages. B Percent-
age of caregivers reporting they would delay medical visits for health 
issues in general, for minor health issues, and for life-threatening 
health issues due to the COVID-19 pandemic, comparing caregivers 
with and without chronically ill children. Group differences were ana-
lyzed by chi-square test (*p < 0.05; **p < 0.01)
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utilization due to the fear of contracting COVID-19 points 
to a multi-faceted problem in healthcare for chronically 
ill children during a pandemic. Of note, caregivers of 
chronically ill children reported significantly more often 
to be willing to delay medical appointments in case of 
health issues. At the time of our study in the pandemic, 
the severity of COVID-19 for children and adolescents 
was still unclear but first reports assigned both adults and 
children with certain pre-existing conditions as higher 
risk groups for severe COVID-19 [39, 40]. Further, the 
German population’s fear from infection was presumable 
very high during that time which we could confirm for the 
participants we analyzed (Fig. 1). These facts could have 
provoked an increased avoidance behavior of caregivers 
of chronically ill children. Avoidance of medical facilities 
due to concerns of SARS-CoV-2 transmission has been 
shown in multiple other studies, including parents with 
healthy children [33] as well as parents with chronically ill 
children [34]. Remppis et al. demonstrated a considerable 
drop of emergency department visits, as well as hospital 
admissions at a tertiary care children’s hospital during the 
first year of the COVID-19 pandemic compared to previous 
years [38]. It is noteworthy that a few of the families with 
chronically ill and with healthy children stated that they 
would even delay seeking medical help in case of a life-
threatening emergency. This is supported by the findings 
of Neill et al. in 2021, who illustrated in a retrospective 
survey that parents of healthy children did not always seek 
medical help even when their children were showing severe 
symptoms [41]. We therefore highlight the need to strongly 
instruct caregivers to utilize the healthcare system irre-
spective of pandemics, such as COVID-19, especially con-
sidering that children and adolescents experience mostly 
mild symptoms and are not in the risk group for severe 
COVID-19 infections [3]. Contactless digital healthcare 
options could counteract avoidance behavior of caregiv-
ers and therefore support good patient care, with 30.7% 
of our participants with chronically ill children stating to 
prefer contactless healthcare options during the COVID-
19 pandemic. Mercuri et al. described a personalized tel-
ehealth model specifically designed for the treatment and 
follow-up examinations of chronic pediatric diseases [42]. 
The implementation of telehealth care services during the 
COVID-19 era is anticipated to become a permanent part 
of the healthcare system, providing long-term benefits, par-
ticularly for patients with chronic conditions who require 
frequent medical appointments and are at a higher risk of 
germ transmission [43] and chronically ill patients living 
in remote areas. 22.6% of the families with chronically ill 
children would have appreciated more specific information 
about the risks and precautions necessary for their children. 
The high emotional burden of families with chronically 
ill children as well as the caregivers’ avoidance behavior 

towards healthcare during the pandemic could be mini-
mized through appropriate delivery of disease-specific 
information by healthcare providers.

There were limitations to this study. It was conducted at 
a large academic tertiary care children’s hospital and may 
therefore not be representative for other hospitals. The study 
could only be conducted in participants that were actually 
presenting in our hospital. Families who avoided hospi-
tal visits due to fear of infection could not be included in 
the study. Further, families that were not able to speak and 
read German meeting at least reference level B2 defined 
by the CEFR were excluded as they were not able to fully 
understand the questionnaire. The measured results could 
therefore even underestimate the multi-faceted problem of 
healthcare utilization and quality of life. There could be 
some additional unmeasured confounding factors (e.g., spe-
cific chronic disease, treatment intensity, disease severity) 
that may affect the results of the survey. The study measured 
the implications of COVID-19 only between October 2020 
and March 2021, missing potential developments over the 
long-lasting course of the pandemic and the different restric-
tions at various time points. The study does not use validated 
questionnaires to evaluate the HRQoL, like the SF-36 [44], 
but rather single questions, not accounting for the different 
aspects of HRQoL which is proxy-reported in our study. Fur-
thermore, the study does not explore HRQoL, other quality 
of life or healthcare utilization before the COVID-19 pan-
demic, denying the possibility of pre- and post-pandemic 
comparisons. Nevertheless, the consistency of findings of 
this study with the results from multiple other studies sug-
gests that the results can be applied to a larger cohort.

Conclusions

According to their caregivers, chronically ill children suf-
fered significantly more often from negative impacts of the 
COVID-19 pandemic on their quality of life than healthy 
children. Their medical appointments were more frequently 
postponed or canceled and parents were significantly more 
willing to delay medical consultations than parents of healthy 
children. In exceptional situations like the COVID-19 pan-
demic and its associated restrictions, it is therefore indis-
pensable to particularly support families with chronically ill 
children in their specific concerns and needs. This could be 
achieved by reliable appointment allocation by the healthcare 
provider, offering contactless healthcare options, as well as 
frequently delivering information tailored to susceptibilities 
and precautions specifically necessary for their children.

Abbreviations COVID-19: Corona virus infectious disease 2019; 
HRQoL: Health-related quality of life; SARS-CoV-2: Severe acute 
respiratory syndrome coronavirus 2; QoL: Quality of Life



1809European Journal of Pediatrics (2024) 183:1801–1810 

1 3

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00431- 023- 05382-6.

Acknowledgements We acknowledge support by Open Access Pub-
lishing Fund of University of Tübingen. C.S. was supported by grants 
from the German Center of Infection Research (DZIF) and the DFG 
Cluster of Excellence EXC2124 “Controlling Microbes to Fight Infec-
tion” (CMFI).

Authors’ contributions C.S. and J.H. are responsible for conception and 
design of the study. J.H. and C.S. were responsible for the conduction 
of the surveys, acquisition, and interpretation of the results. J.H., A.M., 
L.K., and C.S. planned and performed the statistical and data analysis. 
J.H., A.M., M.H., J.R., H.R., P.L., J.S., J.F., and C.S. drafted the article. 
All authors read and revised this manuscript critically for important 
intellectual content and finally approved this version of the manuscript 
for submission. The authors agree to be accountable for all aspects of 
the work in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and resolved.

Funding Open Access funding enabled and organized by Projekt 
DEAL. This work was supported by the Deutsche Forschungsge-
meinschaft (DFG) (EXC-2124/project ID 390838134) and the Ger-
man Center of Infection Research (Deutsches Zentrum für Infektions-
forschung, DZIF) (TTU 08.806).

Declarations 

Ethics approval The study was approved by the independent ethics 
committee at the University Hospital Tuebingen (Project Number 
686/2020BO2). The study was conducted in accordance with the Dec-
laration of Helsinki and adhered to Good Clinical Practice guidelines.

Consent to participate Written informed consent was obtained from 
the participating parents or other caregivers.

Consent for publication Not applicable.

Competing interests The authors declare that they have no compet-
ing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. de Figueiredo CS, Sandre PC, Portugal LCL, Mazala-de-Oliveira 
T, da Silva CL, Raony I, Ferreira ES, Giestal-de-Araujo E, Dos 
Santos AA, Bomfim PO (2021) COVID-19 pandemic impact on 
children and adolescents’ mental health: biological, environmen-
tal, and social factors. Prog Neuropsychopharmacol Biol Psychia-
try 106:110171

 2. Cui X, Zhao Z, Zhang T, Guo W, Guo W, Zheng J, Zhang J, Dong 
C, Na R, Zheng L et al (2021) A systematic review and meta-
analysis of children with coronavirus disease 2019 (COVID-19). 
J Med Virol 93(2):1057–1069

 3. Ludvigsson JF (2020) Systematic review of COVID-19 in chil-
dren shows milder cases and a better prognosis than adults. Acta 
Paediatr 109(6):1088–1095

 4. Gotzinger F, Santiago-Garcia B, Noguera-Julian A, Lanaspa M, 
Lancella L, Calo Carducci FI, Gabrovska N, Velizarova S, Prunk 
P, Osterman V et al (2020) COVID-19 in children and adolescents 
in Europe: a multinational, multicentre cohort study. Lancet Child 
Adolesc Health 4(9):653–661

 5. Remppis J, Ganzenmueller T, Kohns Vasconcelos M, Heinzel O, 
Handgretinger R, Renk H (2021) A case series of children and 
young people admitted to a tertiary care hospital in Germany with 
COVID-19. BMC Infect Dis 21(1):133

 6. Ramcharan T, Nolan O, Lai CY, Prabhu N, Krishnamurthy R, Rich-
ter AG, Jyothish D, Kanthimathinathan HK, Welch SB, Hackett S 
et al (2020) Paediatric inflammatory multisystem syndrome: tem-
porally associated with SARS-CoV-2 (PIMS-TS): cardiac features, 
management and short-term outcomes at a UK tertiary paediatric 
hospital. Pediatr Cardiol 41(7):1391–1401

 7. Whittaker E, Bamford A, Kenny J, Kaforou M, Jones CE, Shah P, 
Ramnarayan P, Fraisse A, Miller O, Davies P et al (2020) Clini-
cal characteristics of 58 children with a pediatric inflammatory 
multisystem syndrome temporally associated with SARS-CoV-2. 
JAMA 324(3):259–269

 8. Ludvigsson JF (2021) Case report and systematic review suggest 
that children may experience similar long-term effects to adults 
after clinical COVID-19. Acta Paediatr 110(3):914–921

 9. Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, 
Trobia G (2020) Delayed access or provision of care in Italy 
resulting from fear of COVID-19. Lancet Child Adolesc Health 
4(5):e10–e11

 10. Davis AL, Sunderji A, Marneni SR, Seiler M, Hall JE, Cotanda 
CP, Klein EJ, Brown JC, Gelernter R, Griffiths MA et al (2021) 
Caregiver-reported delay in presentation to pediatric emergency 
departments for fear of contracting COVID-19: a multi-national 
cross-sectional study. CJEM 23(6):778–786

 11. Badawy SM, Radovic A (2020) Digital approaches to remote 
pediatric health care delivery during the COVID-19 pandemic: 
existing evidence and a call for further research. JMIR Pediatr 
Parent 3(1):e20049

 12. Fegert JM, Vitiello B, Plener PL, Clemens V (2020) Challenges 
and burden of the coronavirus 2019 (COVID-19) pandemic for 
child and adolescent mental health: a narrative review to highlight 
clinical and research needs in the acute phase and the long return 
to normality. Child Adolesc Psychiatry Ment Health 14:20

 13. Liu CH, Doan SN (2020) Psychosocial stress contagion in chil-
dren and families during the COVID-19 pandemic. Clin Pediatr 
(Phila) 59(9–10):853–855

 14. Ravens-Sieberer U, Kaman A, Erhart M, Devine J, Schlack R, 
Otto C (2022) Impact of the COVID-19 pandemic on quality of 
life and mental health in children and adolescents in Germany. Eur 
Child Adolesc Psychiatry 31(6):879–889

 15. Mikkelsen HT, Skarstein S, Helseth S, Smastuen MC, Haraldstad 
K, Rohde G (2022) Health-related quality of life, health literacy 
and COVID-19-related worries of 16- to 17-year-old adolescents 
and parents one year into the pandemic: a cross-sectional study. 
BMC Public Health 22(1):1321

 16. Goldel JM, Kamrath C, Minden K, Wiegand S, Lanzinger 
S, Sengler C, Weihrauch-Bluher S, Holl RW, Tittel SR, 
Warschburger P (2022) Access to healthcare for children and 
adolescents with a chronic health condition during the COVID-19 
pandemic: first results from the KICK-COVID study in Germany. 
Children (Basel) 10(1)

https://doi.org/10.1007/s00431-023-05382-6
http://creativecommons.org/licenses/by/4.0/


1810 European Journal of Pediatrics (2024) 183:1801–1810

1 3

 17. McLoone J, Wakefield CE, Marshall GM, Pierce K, Jaffe A, Bye 
A, Kennedy SE, Drew D, Lingam R (2022) It’s made a really hard 
situation even more difficult: the impact of COVID-19 on families 
of children with chronic illness. PLoS ONE 17(9):e0273622

 18. Mauz E, Walther L, Junker S, Kersjes C, Damerow S, Eicher 
S, Holling H, Muters S, Peitz D, Schnitzer S et al (2023) Time 
trends in mental health indicators in Germany’s adult population 
before and during the COVID-19 pandemic. Front Public Health 
11:1065938

 19. Schuppert A, Polotzek K, Schmitt J, Busse R, Karschau J, 
Karagiannidis C (2021) Different spreading dynamics throughout 
Germany during the second wave of the COVID-19 pandemic: a 
time series study based on national surveillance data. Lancet Reg 
Health Eur 6:100151

 20. Suwono B, Steffen A, Schweickert B, Schonfeld V, Brandl M, 
Sandfort M, Willrich N, Eckmanns T, Haller S (2022) SARS-
CoV-2 outbreaks in hospitals and long-term care facilities in 
Germany: a national observational study. Lancet Reg Health Eur 
14:100303

 21. Schmidt S, Thyen U (2008) How to define chronically ill children. 
Bundesgesundheitsbla 51(6):585–591

 22. Ravens-Sieberer U, Kaman A, Erhart M, Otto C, Devine J, 
Loffler C, Hurrelmann K, Bullinger M, Barkmann C, Siegel 
NA et al (2023) Quality of life and mental health in children and 
adolescents during the first year of the COVID-19 pandemic: 
results of a two-wave nationwide population-based study. Eur 
Child Adolesc Psychiatry 32(4):575–588

 23. Pujolar G, Oliver-Angles A, Vargas I, Vazquez ML 
(2022) Changes in access to health services during the COVID-19 
pandemic: a scoping review. Int J Environ Res Public Health 19(3)

 24. Reitzle L, Schmidt C, Farber F, Huebl L, Wieler LH, Ziese T, 
Heidemann C (2021) Perceived access to health care services and 
relevance of telemedicine during the COVID-19 pandemic in ger-
many. Int J Environ Res Public Health 18(14)

 25. Moynihan R, Sanders S, Michaleff ZA, Scott AM, Clark J, To EJ, 
Jones M, Kitchener E, Fox M, Johansson M et al (2021) Impact 
of COVID-19 pandemic on utilisation of healthcare services: a 
systematic review. BMJ Open 11(3):e045343

 26. McGowan EC, McGrath M, Law A, O’Shea TM, Aschner JL, 
Blackwell CK, Fry RC, Ganiban JM, Higgins R, Margolis A 
et al (2023) Health care utilization during the COVID-19 pan-
demic among individuals born preterm. JAMA Netw Open 
6(4):e2310696

 27. Schroeder AR, Dahlen A, Purington N, Alvarez F, Brooks R, 
Destino L, Madduri G, Wang M, Coon ER (2022) Healthcare 
utilization in children across the care continuum during the 
COVID-19 pandemic. PLoS ONE 17(10):e0276461

 28. O’Dwyer MC, Meixner K, Albiac LC, El Khoury C, Capizzano 
JN, Ramakrishnan M, Salada C, Furst W, Haro E, Alves M et al 
(2021) Health-related quality of life for people with acute and 
chronic illnesses during the COVID-19 pandemic. J Am Board 
Fam Med 34(3):509–521

 29. Park Y, Park K (2023) Health-related quality of life and depres-
sive symptoms of patients with chronic diseases and the general 
population before and during the COVID-19 pandemic in Korea. 
Front Psychol 14:1117369

 30. Tran VT, Ravaud P (2020) COVID-19-related perceptions, con-
text and attitudes of adults with chronic conditions: Results from 
a cross-sectional survey nested in the ComPaRe e-cohort. PLoS 
ONE 15(8):e0237296

 31. Rihm L, Dreier M, Rezvani F, Wiegand-Grefe S, Dirmaier J 
(2022) The psychosocial situation of families caring for children 

with rare diseases during the COVID-19 pandemic: results of a 
cross-sectional online survey. Orphanet J Rare Dis 17(1):449

 32. Aman NF, Fitzpatrick J, de Verteuil I, Vasilevska-Ristovska J, 
Banh THM, Korczak DJ, Parekh RS (2022) Family functioning 
and quality of life among children with nephrotic syndrome during 
the first pandemic wave. Pediatr Nephrol 1–6

 33. Nicholson E, McDonnell T, Conlon C, Barrett M, Cummins 
F, Hensey C, McAuliffe E (2020) Parental hesitancy and con-
cerns around accessing paediatric unscheduled healthcare during 
COVID-19: a cross-sectional survey. Int J Environ Res Public 
Health 17(24)

 34. Darlington AE, Morgan JE, Wagland R, Sodergren SC, Culliford 
D, Gamble A, Phillips B (2021) COVID-19 and children with 
cancer: parents’ experiences, anxieties and support needs. Pediatr 
Blood Cancer 68(2):e28790

 35. Adibelli D, Sumen A (2020) The effect of the coronavirus 
(COVID-19) pandemic on health-related quality of life in chil-
dren. Child Youth Serv Rev 119:105595

 36. Ravens-Sieberer U, Kaman A, Erhart M, Otto C, Devine J, 
Löffler C, Hurrelmann K, Bullinger M, Barkmann C, Siegel 
NA et al (2023) Quality of life and mental health in children and 
adolescents during the first year of the COVID-19 pandemic: 
results of a two-wave nationwide population-based study. Eur 
Child Adolesc Psychiatry 32(4):575–588

 37. Onal G, Guney G, Huri M (2021) Quality of life and occupa-
tional performance of children with cancer in the era of the 
COVID-19 pandemic in terms of rehabilitation. Qual Life Res 
30(10):2783–2794

 38. Remppis J, Hilberath J, Ganzenmuller T, Slavetinsky C, 
Vasconcelos MK, Gnadig M, Liese J, Gopel S, Lang P, Heinzel O 
et al (2022) Infection control of COVID-19 in pediatric tertiary care 
hospitals: challenges and implications for future pandemics. BMC 
Pediatr 22(1):229

 39. Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, Tong S (2020) Epide-
miology of COVID-19 among children in China. Pediatrics 145(6)

 40. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, Ren R, Leung 
KSM, Lau EHY, Wong JY et al (2020) Early transmission dynam-
ics in Wuhan, China, of novel coronavirus-infected pneumonia. N 
Engl J Med 382(13):1199–1207

 41. Neill S, Carter R, Jones R, Roland D, Bayes N, Tavare A, Hughes 
J, Turner T, Chynoweth J, Tan C et al (2021) Caring for a sick 
or injured child during the COVID-19 pandemic lockdown in 
2020 in the UK: an online survey of parents’ experiences. Health 
Expect 24(6):2036–2046

 42. Mercuri E, Zampino G, Morsella A, Pane M, Onesimo R, 
Angioletti C, Valentini P, Rendeli C, Ruggiero A, Nanni L et al 
(2021) Contactless: a new personalised telehealth model in 
chronic pediatric diseases and disability during the COVID-19 
era. Ital J Pediatr 47(1):29

 43. Lee SM, Lee D (2021) Opportunities and challenges for contact-
less healthcare services in the post-COVID-19 era. Technol Fore-
cast Soc Change 167:120712

 44. Ware Jr JE, Sherbourne CD (1992) The MOS 36-item short-form 
health survey (SF-36). I. Conceptual framework and item selec-
tion. Med Care 30(6):473–483

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Quality of life and healthcare utilization during the COVID-19 pandemic are more restricted in chronically ill than in healthy children: a tertiary care children’s hospital experience
	Abstract
	Background
	Methods
	Study design and questionnaire
	Statistical analyses

	Results
	Participant characteristics
	Concerns of contracting COVID-19
	Caregivers-reported HRQoL and overall QoL
	Healthcare utilization of chronically ill compared to healthy children during the COVID-19 pandemic

	Discussion
	Conclusions
	Acknowledgements 
	References


