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Abstract

Objective To investigate the psychosocial burden in children and adolescents with juvenile rheumatic diseases
during the COVID-19 pandemic.

Methods As part of the multicentre observational KICK-COVID study linked to the National Pediatric Rheumatology
Database, adolescents < 21 years and parents of children <12 years with rheumatic diseases answered questions on
perceptions of health risk (PHR) due to SARS-CoV2, stress, well-being (WHO-5) and symptoms of depression (PHQ-9)
and anxiety (GAD-7). Data were collected at routine visits from June to December 2021 and assessed for association
with demographic and clinical parameters, treatment and patient-reported outcomes by multivariable regression
analyses.

Results Data from 1356 individuals (69% female, 50% adolescents) were included. Median PHR on a numeric rating
scale (NRS, 0-10) was 4 (IQR 2-6), median perceived stress was 3 (IQR 1-6). Adolescents reported a worse well-being
with a significantly lower median WHO-5-score (60, IQR 40-76) than parents reported for their children <12 years
(80, IQR 68-84). Moderate to severe symptoms of depression and anxiety were reported by 14.3% and 12.3% of the
adolescents, respectively. PHR was significantly higher in patients with systemic lupus erythematosus, methotrexate
or biologic disease-modifying anti-rheumatic drug therapy than in patients without these characteristics, whereas
lower WHO-5 or higher PHQ-9 or GAD-7 scores were only associated with poorer patient-reported health status and
physical functioning.
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Conclusion The perception of health risk due to SARS-CoV?2 infection was not paralleled by an impairment of mental
health, which were, however, significantly correlated with self-rated health status and functional capacity, highlighting

the importance of patient-reported outcome assessment.

Trial registration German Clinical Trials Register (DRKS), no. DRKS00027974. Registered on 27th of January 2022.
Keywords COVID-19, Children, Adolescents, Rheumatic diseases, Risk perception, Well-being, WHO-5, PHQ-9, GAD-7

Background

The pandemic of Corona virus disease 2019 (COVID-
19) caused by severe acute respiratory syndrome corona
virus type 2 (SARS-CoV-2) and the measures adopted to
contain it significantly changed the daily lives of children
and young people, both in terms of school attendance
and leisure activities. Structural changes in daily routines
(e.g. no school attendance) and limited opportunities to
pursue hobbies or meet friends were already stressful
for healthy people in terms of their psychosocial well-
being [1]. Several studies published before the COVID-
19 pandemic showed that children and adolescents with
chronic diseases have a higher risk of developing mental
health problems compared to their healthy peers [2, 3]. In
a study published in 2013, Bomba et al. [4] found higher
mean Children’s Depression Inventory (CDI) scores in
children and adolescents with JIA than in healthy, age-
and gender-matched control subjects; in addition, 23.3%
of JIA patients and 8.3% of control subjects had a total
CDI score of more than 17, indicating a significant risk
of depression. In the UK Juvenile Idiopathic Arthritis
(JTA) Inception Cohort “Childhood Arthritis Prospective
Study” (CAPS), Hanns et al. found a proportion of 14.7%
of adolescent patients with JIA who reached the cut-off
score of the Mood and Feelings Questionnaire (MFQ)
for major depressive disorder [5].Possible stress factors
added by the pandemic could include concerns about a
potential impairment of medical care or an increased risk
of severe COVID-19 due to the underlying disease [6].
In patients with chronic rheumatic diseases who require
immunomodulatory or even immunosuppressive ther-
apy, the extent of a health risk from SARS-CoV-2 infec-
tion was initially unclear, which may have contributed to
an increased perception of risk and this in turn may be
related to more depressive or anxiety symptoms. Some
studies have been able to show an increased psycho-
social burden during the early phase of the COVID-19
pandemic (data from 2020) in young people and children
with rheumatic diseases and their parents [7, 8]. The aim
of our study was to investigate the psychosocial burden
on children and adolescents with rheumatic diseases
during the COVID-19 pandemic and to analyze possible
influencing factors. Therefore, we (i) assessed the risk and
stress perception, depression and anxiety symptoms, and
general well-being in children and adolescents with rheu-
matic diseases and (ii) analysed the associations between

demographic, clinical and therapeutic parameters and
the above-mentioned outcomes in an advanced phase of
the COVID-19 pandemic.

Methods

Patients and data source

The KICK-COVID study was launched to investigate the
impact of the COVID-19 pandemic on health care, physi-
cal and mental health, and general well-being of children
and adolescents with chronic diseases in Germany [9].
The multicenter prospective observational study assessed
the short- and long-term consequences of the pandemic
for children and adolescents with type 1 diabetes, obe-
sity, and rheumatic diseases and their families. Recruit-
ment and data collection was conducted through three
established pediatric registries [10—12]. For rheumatic
diseases like juvenile idiopathic arthritis (JIA), systemic
lupus erythematosus (SLE), juvenile dermatomyositis
(JDM), this was the National Pediatric Rheumatology
Database (NPRD [12]): In this long-term observational
study, children and adolescents with rheumatic diseases
are included after informed consent (parents or children
from the age of 8 years) and followed annually. Demo-
graphic and clinical parameters are recorded by the
physician like age, sex, diagnosis, antinuclear antibody
(ANA) positivity, age at disease onset, date of symptom
onset and diagnosis, disease activity (NRS 0-10, 0=no
disease activity, NRS>1=active disease) and joint count
(only for JIA patients), and medication, specifically ther-
apy with synthetic or biological disease-modifying anti-
rheumatic drugs, SDMARD or bDMARD, respectively.

In order to be able to put the risk perception in the
context of the actual hazard, information on a SARS-
CoV-2 infection and its clinical course was collected in
the NPRD. The following question with a yes/no-answer
option was added to the physician’s questionnaire: “Has
the patient ever been tested positive for SARS-CoV-2?”
In case of a positive test, it was asked whether symptoms
were present and whether hospitalization had occurred,
also each with a yes/no-answer option.

In the NPRD, in addition to the treating physicians,
patients 12 years of age and older and parents of chil-
dren<12 years of age were asked to provide informa-
tion about their health or their child’s health on a NRS.
The following patient-reported outcomes (PRO) were
recorded: global assessment of health status on a numeric
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rating scale (NRS 0-10, O=Dbest), pain (NRS 0-10, 0=no
pain) and functional status by the German version of
the Childhood Health Assessment Questionnaire. The
CHAQ assesses the ability to perform certain activities in
8 areas of daily life (dressing and personal hygiene, get-
ting up, eating and drinking, walking, personal hygiene,
reaching objects, grasping, activities and domestic tasks)
using four response categories (easily possible=0 points,
slightly difficult=1 point, very difficult=2 points, not
possible=3 points). The item with the highest score per
activity area is taken into account when calculating the
total score. If help from other people or aids is required
to carry out activities in an area, a score of at least 2 is
awarded. The total score is then divided by 8 (number of
areas of activity). The CHAQ score can therefore assume
a value between 0 (no restriction) and 3 (maximum
restriction).For further details please see [13]).

The assessments developed for the KICK-COVID study
were collected as an add-on module to the patient/par-
ent questionnaire alongside the other items in the NPRD.
The institutions participating in the NPRD were asked to
distribute the questionnaires to patients with rheumatic
diseases 12 years or older or the parents of patients<12
years of age during routine examinations. Completion
of the KICK-COVID study questions was on a volun-
tary basis. For the analysis presented here, a subset of the
questions (3 questions, see below) as well as scores on
well-being, depressive as well as anxiety symptoms were
evaluated. The data used were collected between June
2021 (start of implementation of the KICK-COVID ques-
tions in the NPRD) and December 2021, corresponding
to the interim period (summer plateau 2021 [calendar
week (CW) 24/2021-30/2021) and the fourth wave (CW
31/2021-51/2021; variant of concern (VOC) delta) of the
SARS-CoV2 pandemic in Germany [14].

Questions and questionnaires of the KICK-COVID study
add-on module

Perception of health risk, stress and loneliness during the
COVID-19 pandemic

The adolescents were asked how dangerous they consider
a SARS-CoV2 infection to be for themselves.

For children with rheumatic diseases<12 years of
age, parents were asked how dangerous they consider a
SARS-CoV2 infection to be for their child.

Perception of stress and loneliness were investigated by
the question how stressed and how lonely young people
with rheumatic diseases currently felt, respectively.

For children<12 years, parents were asked to answer
how stressed and how lonely their child currently felt,
respectively.

The items were answered on a self-constructed
11-point numeric rating scale from 0 (“not dangerous/
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stressed/lonely at all’; respectively) to 10 (“totally danger-
ous/stressed/lonely’, respectively).

World Health Organization Five Well-Being Index (WHO-5)
The German version of the WHO-5 with 5 items was
used to measure the general well-being of the partici-
pants in the last two weeks before their routine visits
to the pediatric rheumatologist [15]. Responses were
recorded using a 6-point Likert scale ranging from 0 “not
at all” to 5 “always” The WHO-5 raw score is calculated
by summing up the numbers of the five answers and thus
ranges from O (lack of well-being) to 25 (maximum well-
being) and translated into a percentage scale from 0 to
100 by multiplying raw scores by 4, where 100 reflects
best possible well-being. A WHO-5 score below 52 (raw
score 13) indicates poor well-being and should lead to
further psychological exploration [16]. The WHO-5 was
filled out by the adolescents and for the children<12
years by their parents on their behalf.

The WHO-5 has an internal consistency of Cronbach's
a=0.89 to Cronbach's «=0.92 [15].

Patient Health Questionnaire-9 (PHQ-9)

The PHQ-9 consists of 9 questions related to symptoms
of depression and was developed as a screening instru-
ment. It assesses how often the respondent has shown
depressive symptoms within the last 2 weeks [17] and has
been validated for adolescents [18]. The answer catego-
ries are as follows: 0 (“Not at all”), 1 (“On some days”), 2
(“On more than half of the days”) and 3 (“Almost every
day”). Accordingly, the sum of the scores is between 0
and 27, which are categorised as follows: 1-4: minimal
depressive symptoms; 5-9: mild depressive symptoms;
10-14: moderate depressive symptoms; 15-27: severe
depressive symptoms [17]. The PHQ-9 has an internal
consistency of Cronbach's a=0.91 [19].

The PHQ-9 was only completed by patients>12 years.

Generalized anxiety disorder Scale-7 (GAD-7)

The GAD-7 consists of 7 questions that depict the core
symptoms of a generalised anxiety disorder and measures
the extent of generalised anxiety symptoms within the
last 2 weeks [20]. It has also been validated for the use in
adolescents [21].

There are the following response options: “not at
all’, “on some days’, “on more than half of the days” and
“almost every day”. These are assigned the numerical val-
ues O to 3, resulting in a sum of scores from 0 to 21, which
are categorised as follows: 0—4: minimal anxiety symp-
toms, 5-9: mild anxiety symptoms, 10-14: moderate
anxiety symptoms, 15-21: severe anxiety symptoms [20].
The GAD-7 has an internal consistency of Cronbach's
«=0.79 to Cronbach's a=0.91 [22, 23]. The GAD-7 was
only completed by patients>12 years.
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Statistics

Descriptive statistics were used to describe the dis-
tribution of categorical and continuously distributed
parameters. Outcome parameters (perceived risk,
stress, loneliness, WHO-5, PHQ-9, GAD-7) were com-
pared by Mann-Whitney U-Test or Chi’-test between
groups defined by disease parameters, sex, treatment
and patient-reported health status. Multivariable linear
regression analysis was performed in order to determine
the association between the outcomes perceived health
risk, stress, loneliness, WHO-5 score, PHQ-9 score and

Table 1 Demographic and clinical parameter, treatment and
outcome of children and adolescents in the study sample

Parameter Patients>12 Pa-
years tients<12
years

N 674 682

Female subjects, n (%) 456 (67.7) 483 (70.8)

Age, years, mean (SD) 15.2 (1.9) 7229

Age at disease onset, years, mean (SD) 8.8 (4.9) 43(2.8)

Disease duration, years, mean (SD) 6.4 (4.9) 291.7)

Diagnoses, n (%)

JIA 620" 659?
Systemic arthritis 24 (3.6) 34 [5]
Oligoarthritis, extended 73(10.8) 64 (9.4)
Oligoarthritis, persistent 214 (31.8) 355 (52)
Psoriatic arthritis 44 (6.5) 24 (3.5)
Enthesitis-related arthritis 85(12.6) 19 (2.8)
Polyarthritis, seropositive 19 (2.8) 11(01.6)
Polyarthritis, seronegative 127 (18.8) 124 (18.2)
Other arthritis 26 (3.9) 21 3.1

Systemic lupus erythematosus 42 (6.2) 6(0.9)

Juvenile dermatomyositis 12(1.8) 17 (2.5)

ANA positive/tested, n (%) 341/556; (61) 37/524;

1)

Therapy, n (%)*

DMARD 352 (55.5) 346 (55)

sDMARD 262 (41.3) 290 (46.1)

bDMARD 195 (30.8) 124 (19.7)

Systemic glucocorticoids 35(6.2) 24 (4.8)

Outcome parameter

PhGA disease activity, NRS, mean (SD) 13(1.8) 152.2)

Joint count, mean (SD)* 1.1029) 12(33)

Functional status, CHAQ (0-3), mean (SD) 0.2 (0.5) 0.3(0.5)

PGA, NRS, mean (SD) 23(25) 2.1 (2.5)

JIA: juvenile idiopathic arthritis; ANA: antinuclear antibodies; DMARD: disease
modifying antirheumatic drugs; sDMARD: synthetic (conventional and
targeted) disease modifying antirheumatic drugs; bDMARD: biologic disease
modifying antirheumatic drugs; PhGA: physician's global assessment of
disease activity; PGA: Patient’s global assessment of health status *Percentages
according to available valid information on the medication; “only determined in
JIA patients, n=1279. 'There was a diagnosis of oligoarthritis without indication
of persistent or extended in 5 cases, a diagnosis of polyarthritis without
information on rheumatoid factor in 2 cases, and a diagnosis of JIA without
indication of category in 1 case, which therefore could not be assigned. *There
was a diagnosis of oligoarthritis without indication of persistent or extended in
4 cases, a diagnosis of polyarthritis without information on rheumatoid factor in
1 case, and a diagnosis of JIA without indication of category in 2 cases
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GAD-7 score with demographic, clinical, therapeutic and
physician- as well as patient-reported outcome param-
eters (H). Standardized beta coefficients were calculated
after fitting the linear regression models. As this was an
exploratory study we did not adjust for multiple testing.
All statistical analyses were performed with SAS 9.3 (SAS
Institute Inc.).

Results

Of 7278 patients documented from June to Decem-
ber 2021 by 49 centers participating in the NPRD, data
from 1356 patients with KICK-COVID add-on module
questionnaires (response rate 18.6%) from 674 adoles-
cents<21 years of age and 682 parents of children<12
years of age with rheumatic diseases (JIA, SLE, JDM)
could be analyzed. Demographic and clinical param-
eters, treatments and outcomes of the study cohort are
reported in Table 1:

The distribution of diagnoses as well as the demo-
graphic, clinical, therapeutic and outcome parameters of
the patients in our study cohort are largely comparable to
the parameters of all patients documented in the NPRD
from June to December 2021 (Additional file, Supple-
mentary Table 2).

Questionnaires were completed broadly in equal num-
bers across the months from June 2021 to December
2021 (10-15% of the total per month), with July 2021 and
October 2021 having proportionally the highest number
of documentations (Table 2).

In the overall 1309 physician questionnaires, informa-
tion on testing for SARS-CoV2 was provided for 1181
patients: 59 patients were reported to had ever been
tested positive for SARS-CoV2 (5%) of whom 30 patients
had developed symptoms (51%) and 2 patients had been
hospitalised for COVID-19 (3%).

Perception of health risk, stress and loneliness, well-being,
symptoms of depression and anxiety

Adolescents and parents of children<12 years of age with
rheumatic diseases rated the danger of a SARS-CoV2
infection to their own or their children's health with a
median value of 4 and 5, respectively (Fig. 1).

The perception of stress related to the COVID-19 pan-
demic was reported by both adolescents and parents
reporting for their children with a median value of 3, and
the responses showed a wide range (IQR 1-6). The feel-
ing of loneliness was rated by both groups with a median
value of 1 (IQR 0-3, and IQR 0-4, respectively).

Overall, the WHO-5 score was lower in adolescents
(mean 57.38+£22.97, median 60, IQR 40-76) than in
children under 12 years of age (73.87+19.11, median
80, IQR 68-84). A conspicuous WHO 5 score<52 (raw
score<13) was reported by 36.5% of adolescent patients,
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Table 2 Distribution of questionnaires in 2021, SARS Cov2 test results and overall incidence in Germany
Month of questionnaire administration June July 2021 August September  October2021 November De-
2021 2021 2021 2021 cem-
ber
2021
Questionnaires, n (%) 1151[10] 211118] 149 [13] 189 [16] 226 [19] 171 [14] 120
[10]
Patients, who reported to have ever been tested 4 (3.5) 10 (4.7) 6 (4.0) 12 (6.3) 11(4.9) 7 (4.1) 9
positive, n (%) (7.5)
SARS-CoV2 incidencet 17 6 36 82 74 303 389

#infections per 100.000 inhabitants in Germany in the middle of the month [24]

Between the beginning of June 2021 and the end of October 2021, the measure index in Germany, that served as a measure of the type and number of restraints or
restrictions on public life for infection control reasons, ranged between 40 and 30 (0=no measure, 100=most stringent measures), i.e. in the medium-low range, and

then rose to an average of about 45 in November and to about 55 in December [25]
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Fig. 1 Box plots of answers to health-risk perception, stress and loneliness on a self-constructed 11-point NRS
Legend: Shown are median values with interquartile ranges, stratified by age groups; 0: “not dangerous/stressed/lonely at all”; 10: “totally dangerous/

stressed/lonely”

compared with 11.5% of children younger than 12 years
by their parents.

The mean PHQ-9 score of the adolescents was 4.5+4.7
(median 3, IQR 1-7), the mean GAD-7 score was 4.2+4.2
(median 3, IQR 1-6). A PHQ-9 score>10 was found in
14.2% and a GAD-7 score>10 in 12.3% of the adolescent
patients.

Association of outcome parameters (WHO-5, PHQ-9,
GAD-7, perceived risk, stress and loneliness) with age,

sex, disease activity, treatment, physician- and patient-
reported outcome parameters

Univariable analysis

Among adolescents, female patients were found to
have significantly lower WHO-5 scores, higher PHQ-9

scores and GAD-7 scores as well as a higher perception
of SARS-CoV2-related health risk and loneliness com-
pared to male patients. Among children<12 years of age
(parent-reported), girls had significantly higher mean
WHO-5 scores than boys.

In addition, physician-reported active disease (NRS>1)
and at least one active joint (joint count>1) were sig-
nificantly associated with a lower WHO-5 score. No
significant association of WHO-5 score, PHQ-9 score
or GAD-7 score (in adolescents) was found for therapy
(no DMARD versus DMARD). However, the DMARD-
treated patient groups reported significantly higher
health risk perception than the patients without DMARD
therapy.
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data collection originating from the early phase of the
COVID-19 pandemic in Germany, SARS-CoV-2 infec-
tion in children and adolescents with rheumatic dis-
eases under various medications was usually mild and
had a good outcome in the majority of cases [27]. In
the KICK-COVID study, adolescents as well as parents
of children<12 years of age indicated the risk of such
an infection for their health/their child's health in the
middle range. Thus, there is some indication that the
perception of health risk due to a SARS-CoV2 infection
in our study population is higher than the actual health
risk of such an infection. However, using data from the
registry for COVID-19 in adults with rheumatic diseases,
it has been shown that indeed certain immunosuppres-
sive therapies (glucocorticoids, rituximab, Janus kinase
inhibitors) increase the risk for a severe course of SARS-
CoV2 infection [28]. Therefore, it seems important to
inform parents, children and adolescents with rheumatic
diseases about the COVID-19 related risks of an immu-
nomodulatory or immunosuppressive therapy in order to
reduce fears on the one hand and to encourage reason-
able precautions on the other hand.

In our study, 14.2% and 12.3% of adolescent patients
had moderate to severe symptoms of depression or anxi-
ety, respectively. In the type 1 diabetes cohort of the
KICK-COVID study, 74 patients (11.9%) reported mod-
erate to severe anxiety symptoms, and the reported level
of depressive symptoms in this cohort was moderate to
severe in 88 (14.1%) participants [29], so there seem to be
no relevant differences in the rate of these psychological
comorbidities between these two cohorts despite differ-
ent underlying chronic conditions. Futhermore, Kamrath
et al. [29] showed that anxiety and depressive symp-
toms of type 1 diabetes patients during the COVID-19
pandemic were comparable to the assessments in these
patients before the pandemic.

A meta-analysis of psychiatric comorbidities in
patients with an immune-mediated disease diagnosed
in childhood [30] revealed a prevalence of anxiety dis-
orders of 13% (95% confidence interval: 12—15%) and of
depression of 20% (95% confidence interval: 15-26%) for
rheumatic diseases based on ICD-10 code or psychia-
trist assessment. However, the included pre-pandemic
studies differed considerably with regard to various
parameters such as age and gender distribution as well
as type and duration of illness. In the British JIA incep-
tion cohort Childhood Arthritis Prospective Study
(CAPS), Hanns et al investigated mental comorbidities
using the Mood and Feelings Questionnaire (MFQ): In
102 adolescent patients with JIA and short disease dura-
tion (mean 5 months), 14.7% exceeded the cut-off value
(=227) for major depressive disorder [5]. Fair et al. found
similar results for children and adolescents with longer
established JIA (mean duration of illness 4.7 years) using
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the Patient-Reported Outcome Measurement Informa-
tion System (PROMIS) pediatric depressive symptoms
and anxiety t-scores: Fourteen (17%) and 13 patients
(16%) had moderate depressive or anxious symptoms,
respectively, and 1 patient (1%) had severe depressive
or anxious symptoms, respectively [31]. Overall, we can
conclude that the proportion of adolescents with depres-
sive or anxious symptoms in our study was similar to that
described before the COVID-19 pandemic in the litera-
ture cited above for adolescents with JIA, who accounted
for the majority of adolescent patients (92%) in our
cohort. Furthermore, we found higher levels of anxi-
ety and depression and lower levels of social well-being
in female adolescents than in male adolescents. This is
a long-standing observation that has been made in both
healthy adolescents [32-34] and adolescents with rheu-
matic diseases [5] before the pandemic, and therefore
our finding may not be attributed to pandemic-related
stress factors, which are perceived differently by female
adolescents than by male adolescents.The WHO-5 score
as a measure of general well-being was on average lower
in adolescents (median 60, IQR 40-76) than in chil-
dren under 12 years of age (parent's report, median 80,
IQR 68-84) in our study. In the type 1 diabetes cohort
of the KICK-COVID study (688 adolescents, mean age
15.6%2.1, 45.6% female), the median score of the WHO-5
questionnaire was 56 (IQR 44-72), which was lower than
in a pre-COVID-19 survey of a comparable cohort from
Germany [29]. Furthermore, in our cohort of patients
with rheumatic diseases, 36.5% of adolescent patients
and 11.5% of children under 12 years of age (as reported
by parents) had a WHO-5 score of <52, a threshold that
should lead to further psychological assessment [15]. In a
study published in 2018, Balasz et al. examined the char-
acteristics and correlates of physical disorders, self-rated
health, subjective well-being and anxiety in 11,230 ado-
lescents aged 14—16 years from 11 countries [35]. 15% of
the participants answered “Yes” to the question: "Do you
suffer from a chronic illness?” In these individuals, the
mean WHO-5 score was 59.5+18.7 (adolescents in our
study: 57.4123) and significantly lower than the WHO-5
score of healthy individuals (63.5120.6). In addition, Bal-
asz reported more pronounced differences in the mean
WHO-5 score between those with a chronic disease with
resulting functional limitations in everyday life versus
individuals with a chronic disease without resulting limi-
tations, who had a WHO-5 score comparable to healthy
individuals. Finally, the largest difference in the WHO-5
score was seen in the study by Balasz et al. between indi-
viduals who assessed their health status as poor or very
poor (WHO-5 score 44+21.6) versus subjects with a self-
reported fair, good or very good state of health (WHO-5
score 63.4118.7). Our study revealed similar results: A
significantly lower WHO-5 score, a higher PHQ-9 score
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On the other hand, it might have been those who were
significantly impaired who did not show up for regu-
lar follow-up visits because they considered them-
selves to be more at risk for COVID-19 infection and
its consequences and therefore avoided places such
as physicians’ offices or hospitals/outpatient clinics to
reduce the risk of infection there. In addition, it is pos-
sible that the willingness to answer the questions on
the KICK-COVID study varied in the different patient
groups, which could have led to biases. The fact that
the distribution of diagnoses and the demographic,
clinical, therapeutic and outcome parameters of the
patients in our study cohort are largely comparable to
the parameters of all patients enrolled in the NPRD
during the analyzed study period is a strength of our
study, as is the large number of patients. Furthermore,
by combining clinical, demographic and treatment data
from the NPRD with results from the KICK-COVID
add-on module, a wide range of possible associations
could be investigated.

Conclusions

Our data suggest that although a good third of adoles-
cents reported significantly reduced general well-being,
there does not appear to be increased mental health
comorbidity in our cohort, since depressive and anxi-
ety symptoms were reported at about the same level
as in pre-pandemic studies of adolescents with rheu-
matic diseases. The perception of health risk due to
SARS-CoV2 infection is not paralleled by an impair-
ment of mental health and well-being in children and
adolescents with rheumatic diseases, at least in the
advanced pandemic situation in the second half of
2021. As before the pandemic, depressive symptoms as
well as anxiety symptoms and well-being were associ-
ated with the perceived health situation and function-
ing related to the chronic disease, both in children and
adolescents. This underlines the importance of patient-
reported outcomes to uncover potential needs and pro-
vide targeted support services to improve both physical
and mental health in the routine care of chronically ill
children and adolescents.
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