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Abstract: Measures taken to contain the COVID-19 pandemic are particularly stressful for families.
Limited data is available regarding the effects of a mandatory quarantine on the psychological stress
of children, adolescents and their parents. Quarantined individuals participating in the online-based
CoCo-Fakt study had at least one child <3, 3 to <6, 6 to <10, 10 to <14 and 14 to <16 years old
(n = 2153). Parents were asked about how often their children felt nervous, anxious, or tense, down or
depressed, lonely or physical reactions occur. A relative sum score characterizing psychosocial stress
was determined and related to parents’ socio-demographic factors, psychosocial distress, coping
strategies and resilience. Parents reported significantly higher psychological stress if at least one child
was quarantined. Parents’ relative psychological stress sum score had the strongest influence on the
psychological state of the children across all age groups (β = 0.315–0.457) besides male sex of the
reporting parent, no partnership, low to medium socioeconomic status, lower resilience and coping
scores, and parents quarantined as close contacts. The variance in the linear regression models was
between 17.8% and 31.4%. These findings highlight that the entire family system must be considered
during official mandatory quarantines.

Keywords: COVID-19; quarantine; children; adolescents; psychological stress; family-system

1. Introduction

Since the first SARS-CoV-2 infections were identified in Wuhan, China, in December
2019, the virus has spread rapidly across the world and led to significant restrictions in
private and public life [1]. Currently, more than 370 million people are affected worldwide,
and there have been more than 5.6 million confirmed deaths [2]. In Germany, almost
10 million confirmed cases have been reported so far, 1.6 million of them in children and
adolescents (under 15 years). The number of deaths in Germany is more than 117,000 [3].
Depending on the incidence numbers and nation, face masks, contact restrictions, and
closures of kindergartens, schools, cultural institutions and sports facilities have become
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common and continue to dominate the daily lives of children and adolescents. Loneliness
and social isolation are associated with poorer mental health among adolescents and young
adults even in the absence of a pandemic, exacerbating the burdens of loss of function-
ing and low self-esteem [4,5]. During the earlier influenza A virus and the H1N1 and
SARS-CoV-1 pandemics, it has already been shown that measures such as isolation and
quarantine can be particularly traumatizing for children and their parents [6]. Indeed,
based on parental statements, 30% of affected children in these earlier pandemics met the
criteria for post-traumatic stress syndrome. Panda et al. (2021) studied the effects of the
current pandemic, lockdowns and quarantine measures. They included 15 studies in their
meta-analysis and showed that, from a total sample of 22,996 children, 34.5% suffered from
anxiety, 41.7% from depression, 42.3% from increased irritability and 30.8% from concentra-
tion difficulties [7]. Furthermore, studies from China reported symptoms of restlessness,
irritability, and concentration difficulties related to the COVID-19 pandemic in children
and adolescents [8]. Fransisco et al. (2020) analyzed the immediate psychological and
behavioral symptoms associated with COVID-19 quarantine in children and adolescents
from Italy, Spain and Portugal [9]. To assess these symptoms, the parents of 1480 children
and adolescents (52.8% boys) aged 3–18 years old were interviewed. According to the
interviews, for most children, screen time increased from an average of 30–60 min per day
to more than 3 h per day, and physical activity decreased to less than 30 min per day. In
addition, approximately one-third of all children felt nervous, anxious, restless or fearful
during the quarantine period.

In Germany, the Corona and Psyche (COPSY) study showed that, during the first
wave of the pandemic in spring 2020, 71% of children and adolescents felt stressed by the
shift in school operation toward home-schooling (64.4%), reduced contact with friends
(82.2%) and more frequent arguments within the family (27.6%), and 75% of parents felt
stressed by changes in their job situation [10]. In addition, the prevalence of children
and adolescents with mental health problems almost doubled, from 17.6% (n = 273) to
30.4% (n = 482). In the study, two-thirds of parents felt that they needed support to
cope with the schooling demands; their child’s return from lockdown; and their child’s
behaviors, feelings and moods. Up to now, there is only limited knowledge about the
specific strategies of how parents have dealt with these stresses or what measures they have
taken. Knowledge about this is important in order to be able to support and advise parents
in a more targeted way. For example, positive coping is associated with a reduction in stress
levels, while negative coping is associated with an increase in stress, which in turn leads to
an increase in psychological stress [11]. Within the COVID-19 pandemic, Singh et al. (2020)
recommended that parents should be advised about appropriate preventive measures and
coping mechanisms which the family as a team and children individually are motivated
to follow [12].

Most existing studies have examined the consequences of nationally implemented
contact-reducing measures, isolation measures and lockdowns [13–15]. However, individ-
ual, legally mandated quarantines implemented in previous pandemics have been found
to cause an extreme psychological burden [16]. Specifically, little is known about how par-
ents in Germany have dealt with the stay-at-home-order and the individual solutions and
professional support systems that are required. As part of the Cologne-Corona Counselling
and Support for Index and KontAKt Persons during the Quarantine Period (CoCo-Fakt)
cohort study, parents were asked about the issues that their children experienced during
their or their family’s quarantine. The aim of the present study is to analyse the psycho-
logical stress of children and adolescents during family or individual quarantines, the
possible influencing factors and coping strategies, as well as to identify any support re-
quirements. Therefore, we hypothesize that an officially ordered quarantine is associated
with greater psychological stress in parents and children. In addition, we assume that there
are correlations between the psychological stress and parental coping strategies.
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2. Materials and Methods
2.1. Study Population

As part of the CoCo-Fakt study, an online survey of individuals who tested positive
for COVID-19 infection (IP = infected person) and their close contacts (CP = contact person)
was conducted between 12 December 2020 and 6 January 2021, following the COVID-
19 Snapshot Monitoring Study conducted by the University of Erfurt, the World Health
Organization (WHO), and the ‘Bundeszentrale für gesundheitliche Aufklärung’ (BzgA;
Federal Centre for Health Education) [17]. For this purpose, all Ips and CPs registered
in the database of ‘Digitales Kontaktmanagement’ (DiKoMa) until 9 December 2020 who
were over 16 years old and provided an e-mail address were contacted via email. After
participants agreed to the privacy statement and consent form, they received instructions
and a brief explanation about the background of the survey, and they were then asked
to complete the questionnaire. Individuals under 16 years of age, those without a valid
email address and those without informed consent, as well as non-compliant individ-
uals, deceased patients and individuals who were in medical or nursing homes, were
excluded from the study. The survey link was sent to 33,699 people by e-mail and opened
by 13,057 people. Only IPs or CPs (n = 2153) with at least one child in the age groups of
<3 years (n = 586), 3 to <6 years (n = 476), 6 to <10 years (n = 674), 10 to <14 years (n = 718)
and 14 to <16 years (n = 417) were included in the analysis, and these individuals provided
information regarding whether none or at least one of the children was in quarantine
alongside the interviewed parents (see Figure 1). Of the 2153 individuals included in this
analysis, 876 (40.7%) were IPs and 1277 (59.3%) were quarantined as CPs. The mean dura-
tion of quarantine was 11.8 (±4.4) days. The mean age of the parents was 42.4 (±7.4) years,
and 59.8% of the total sample were female (n = 1287). Of the participants, 1939 (91.8%)
lived with a partner, 1758 (82.2%) had a high socio-economic status (SES), 365 (17.1%) had
a medium SES, and 16 (0.7%) had a low SES; therefore, the medium and low SES groups
were combined. Of the participants, 146 (7.0%) had a migrant background, and 133 (6.2%)
had neither a garden nor a balcony during their quarantine.

2.2. Study Design

The survey was conducted using the software ‘Unipark’ in German, Turkish and English [18].
In the survey period of this study, CPs were defined according to criteria established

by the German Robert Koch Institute (RKI) and the European Centre for Disease Prevention
and Control (EDEC), among others, as individuals who had had contact with an IP for
more than 10 to 15 min at a distance of less than two meters and without sufficient protec-
tion [19,20]. The sample was derived from the digitized data collected from quarantined
individuals residing in Cologne. Since February 2020, IPs and CPs have been contacted by
trained staff from the Cologne Public Health Department on the telephone and questioned
in a standardized manner regarding their symptoms, possible route of infection, chronic
diseases, risk factors, and residential and family situation. Additionally, these individuals
were quarantined based on the legal regulations for combating infectious diseases according
to the Infectious Diseases Protection Act (IfSG; usually 14 days of quarantine after a positive
test result or symptom onset). In addition, the CPs of each IP were identified and also
quarantined. This quarantine period amounted to between 10 and 14 days at the time of
this survey, depending on the time of last contact. Moreover, until October 2020, this period
could last for several weeks in families that could not be physically separated. All data
were recorded using a specially programmed software, the digital contact management
system (DiKoMa) of the Cologne Public Health Department [21].
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2.3. Survey
2.3.1. Demographic Data of the Parents

Information regarding age (in years), sex (male or female), quarantine reason (IP or
CP), and quarantine duration (in days) were recorded. Socioeconomic status (SES) was
calculated based on the number of years of schooling completed (<10 years of schooling cor-
responded to low SES, 10 years of schooling corresponded to medium SES, and >10 years of
schooling corresponded to high SES) [22,23]. Migration background was determined based
on the primary language spoken at home (No = German spoken at home; Yes = a language
other than German spoken at home). Additionally, information regarding housing situation
(house or apartment, with or without garden or balcony) and relationship status (living
with a partner or not) was collected.

2.3.2. Psychological Stress in the Different Age Groups

The children’s state of mind was assessed by asking parents the following questions,
in line with the COSMO study (Wave 4 questionnaire, 24 March to 25 March 2020), which
measured psychological distress during home quarantine [24]:

- ‘The child/children felt nervous, anxious or on edge.’ (Item 1, Generalised Anxiety
Disorder Scale-7 [GAD-7]) [25]

- ‘The child/children felt depressed.’ (Item 6, Generalised Depression Scale [ADS]) [26]
- ‘The child/children felt lonely.’ (Item 14, ADS)
- ‘Thoughts about its/their experiences during the Coronavirus pandemic caused

it/them to have physical reactions, such as sweating, trouble breathing, nausea or
a pounding heart.’ (Item 19, Impact of Event Scale-Revised [IES-R]) [27]

Item responses were given on a six-point Likert scale rated from ‘not at all/less than
1 day’ to ‘always/daily’. To increase the informative value of the responses, they were
grouped into ‘not at all’, ‘1–2 days’, ‘3–4 days’ and ‘5–7 days’ per week. A relative sum score
was calculated related to the number of questions, with higher scores representing higher
levels of psychological stress. The present study measured Cronbach’s alpha coefficients for
the psychological distress score and sub-scale reliabilities for the different age groups of chil-
dren: <3 years: α = 0.803 (0.670–0.842); 3 to <6 years: α = 0.777 (0.615–0.830); 6 to <10 years:
α = 0.802 (0.645–0.861); 10 to <14 years: α = 0.811 (0.682–0.842); 14 to <16 years: α = 0.791
(0.660–0.820).

2.3.3. Parental Psychological Stress

Parental psychological distress was assessed using the same questions, supplemented
by a question about hope from the COSMO study:

- ‘I felt nervous, anxious or on edge.’ (Item 1, GAD-7)
- ‘I felt down/depressed.’ (Item 6, ADS)
- ‘I felt lonely.’ (Item 14, ADS)
- ‘I thought of the future with hope.’ (Item 8, ADS)
- ‘Thoughts about its/their experiences during the Coronavirus pandemic caused

it/them to have physical reactions, such as sweating, trouble breathing, nausea or
a pounding heart.’ (Item 19, IES-R)

Responses to these items were also given on the 6-point Likert scale from ‘not at
all/less than 1 day’ to ‘always/daily’ and grouped in the same way as for the children’s
stress scale. The item ‘I thought of the future with hope’ was reverse coded so that all
items could be combined into a relative sum score related to the number of questions. The
Cronbach’s alpha coefficient was 0.701 for the psychological distress score, and the subscale
reliabilities ranged from 0.540 to 0.784.

2.3.4. Parental Coping Strategies

Parents’ utilisation of coping strategies and support systems was investigated with
six items from the COSMO study:
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- ‘I have received offers of support from family, friends or neighbours.’ (Item 2, BZgA-coping)
- ‘I had a plan for my daily life in terms of sleep, work or physical activities.’ (Item 4,

BZgA-coping)
- ‘I discovered activities for myself that made staying at home easier.’ (Item 6, BZgA-coping)
- ‘I have used digital media to communicate with family, friends and acquaintances.’

(Item 1, BZgA-coping, modified)
- ‘I was bored.’ (Item 7, BZgA-coping)
- ‘I couldn’t do anything myself to influence the situation positively.’ (Item 2, BZgA-solidarity)

As with the previous variables, responses were given on a six-point Likert scale, and
a relative sum score was calculated. A high relative score corresponded to greater use of
coping strategies. The Cronbach’s alpha coefficient was 0.653 for the coping score, and the
subscale reliabilities ranged from 0.564 to 0.650. A Cronbach’s alpha value higher than
0.70 would be ideal, but values higher than 0.6 for five items are statistically acceptable for
a screening questionnaire [28].

In addition, with the option of free-text answers, parents were asked how they coped
with the lack of care services, social contacts and leisure activities for their children during
the stay-at-home quarantine period, regardless of whether the children themselves were
under quarantine. These responses were summarized and divided into groups, including
positive, neutral and negative evaluated strategies (see Table 1).

Table 1. Free-text answers regarding coping strategies; divided into groups.

Examples Positive Evaluated Strategy Neutral Evaluated
Strategy (Partly)

Negative Evaluated/
Missing Strategy

Dealing with lack
of care services

Parents without additional workload;
support from other family members;

emergency care in kindergarten
and/or school;

flexible working hours

External care (such as through
family friends

or private childcare);
sharing of

parental responsibilities

Parents who had to work
additionally or partly at night;
experience massive restrictions

during occupation

Dealing with missing
social contacts

Reduced but maintained;
virtually maintained;

not reduced
Use of digital media Hardly any or no social contacts

Dealing with missing
leisure time activities

Activities with the family inside
and/or outside (garden);

social contacts;
structured routines at home;

handicrafts together;
situation discussed and explained

Use of online offers More screen time;
no replacement possible

Emotional evaluation ‘More quality time with the family’ ‘difficult times, but doable’
Excessive demands;

‘terrible time’;
‘an imposition’

2.3.5. Parental Brief Resilience Scale

A subjective assessment of resilience was conducted with six items from the brief
resilience scale (BRS; e.g., ‘I do not need much time to recover from a stressful event’), with
responses ranging from 1 (‘I strongly disagree’) to 6 (‘I strongly agree’) [29,30]. In addition,
items that focused on the current quarantine situation were used (e.g., ‘I know I will not
be discouraged’) [31]. A relative sum score was formed in line with the methodology of
the COSMO study, with higher scores representing higher levels of resilience. The present
study found a Cronbach’s alpha coefficient of 0.815 for the BRS (0.770–0.803).

2.4. Data Analysis

Descriptive and inductive data analyses were conducted using the programme SPSS 28.0.
Internal consistency of psychological stress, BRS and coping strategies was measured using
Cronbach’s alpha coefficient. According to Nunnally and Bernstein (1994), a minimum
value of Cronbach’s alpha = 0.7 is required [32]. Since the absolute level of the Cronbach’s
alpha coefficient depends on the number of items (in our case only five or six items per
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scale) and a reduced reliability can be accepted for the present objective, reliability indices
>0.6 are still assessed as appropriate. Chi-square tests and t-tests were conducted to assess
the differences between both groups with children in quarantine and not in quarantine,
including in terms of quarantine reason, gender, coping scores, psychological stress scores
and BRS scores.

Backwards multiple linear regression was used to examine the factors potentially
influencing the children’s psychological distress scores. The selection of those factors was
based on a theory-based literature research, such as quarantine as an IP (1) or CP (2), sex of
parent (female = 1, male = 2), the parent being in a partnership (yes = 1, no = 2), age (in
years), living situation with balcony or garden (yes = 0, no = 1), parental education level
(high = 1, middle and low = 2), parental psychological distress score, parental BRS score,
parental coping score and migration background (no = 1, yes = 2). Non-significant factors
were excluded during stepwise regression. The significance level was set at α = 0.05.

3. Results
3.1. Study Population and Demographic Data

Across all age groups, 1657 parents stated that they had at least one child in quarantine
in addition to themselves (77.0%) and 496 had none (23.0%). It was significantly more
common for at least one child to also be in quarantine if one parent was quarantined as
an IP (p < 0.001), had a migrant background (p < 0.050), had low or middle SES (p < 0.050)
or had neither a garden nor a balcony (p < 0.050). There were no identified differences
based on parental gender or whether the parents lived with a partner (p > 0.050 for both
cases). Parents who reported having at least one child in quarantine in at least one of the
age groups were significantly younger (42.2 ± 7.6 versus 43.1 ± 7.0 years; p < 0.050), were
themselves in quarantine for longer (12.1 ± 4.4 versus 10.8 ± 4.0 days; p < 0.001) and had
a higher psychological burden (1.0 ± 0.7 versus 0.8 ± 0.6 relative sum scores; p < 0.001).
Aside from these, there were no other significant differences (see Table 2).

Table 2. Study population and demographic data.

Total At Least One Child
in Quarantine

Children Not
in Quarantine p-Value

Sample of people with children 2153 (100%) 1657 (77.0%) 496 (23.0%)

Sex n (%)
Female 1287 (59.8%) 995 (77.3%) 292 (22.7%) 0.639 #

Male 866 (40.2%) 662 (76.4%) 204 (23.6%)

Age (years)
mean (SD) 42.4 (7.4) 42.2 (7.6) 43.1 (7.0) <0.05 ‡,*

Partnership n (%)
Yes 1938 (91.8%) 1489 (76.8%) 449 (77.9%) <0.001 #,*
No 172 (8.2%) 134 (23.2%) 38 (22.1%)

Reason for quarantine n (%)
IP 876 (40.7%) 836 (95.4%) 40 (4.6%) <0.001 #,*
CP 1277 (59.3%) 821 (64.3%) 456 (35.7%)

Quarantine interval (days)
mean (SD) 11.8 (4.4) 12.1 (4.4) 10.8 (4.0) <0.001 ‡,*

Migration background n (%)
Yes 146 (7.0%) 127 (87.0%) 19 (13.0%) <0.050 #,*
No 1946 (93.0%) 1481(76.1%) 465 (23.9%)

Living in a relationship/marriage n (%)
Yes 1938 (91.8%) 1489 (76.8%) 449 (23.2%) 0.748 #

No 172 (8.2%) 134 (77.9%) 38 (22.1%)

Education level n (%)
Low 16 (0.7%) 13 (81.3%) 3 (18.7%) <0.050 ##,*

Middle 365 (17.1%) 303 (83.0%) 62 (17.0%)
High 1758 (82.2%) 1330 (75.7%) 428 (24.3%)
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Table 2. Cont.

Total At Least One Child
in Quarantine

Children Not
in Quarantine p-Value

Living situation n (%)
Garden 755 (35.2%) 570 (75.5%) 185 (24.5%) <0.050 ###,*
Balcony 899 (41.9%) 693 (77.1%) 206 (22.9%)

Garden and balcony 359 (16.7%) 274 (76.3%) 85 (23.7%)
None 133 (6.2%) 114 (85.7%) 19 (14.3%)

Brief Resilience Scale (n = 1946)
mean (SD) 3.7 (0.8) 3.7 (0.8) 3.8 (0.8) 0.216 ‡

Coping score (n = 1860)
mean (SD) 4.7 (0.9) 4.7 (0.9) 4.7 (1.0) 0.813 ‡

Psychological distress score (n = 1865)
mean (SD) 0.9 (0.7) 1.0 (0.7) 0.8 (0.6) <0.001 ‡,*

Note: # Chi-square test. ‡ independent t-test. ## According to chi-square test for ‘SES low’ versus ‘SES medium to
high’. ### According to chi-square test for ‘Garden and/ or balcony’ against ‘none’. * significant result (p < 0.05).

3.2. Psychological Items and Relative Sum Scores of Psychological Stress in Children
3.2.1. Items

Overall, the children in each age group did not feel nervous, anxious or tense at
all or only felt like this rarely during the family quarantine phase (between 72.9% and
81.3% ‘never’ or on ‘1–2 days per week’; between 4.1% and 9.4% on ‘5–7 days per week’).
Significant differences were only found in the 6 to <10 age group as there were significantly
higher reported levels of nervousness, tension or anxiety when at least one child was in
quarantine (p < 0.050). There were no significant differences observed in the other age
groups (see Supplementary Materials Table S2; Figure 2a).

Parents of all age groups rarely reported that children felt down or depressed (between
72.5% and 91.5% ‘never’ or on ‘1–2 days per week’; between 4.2% and 8.8% on ‘5–7 days
per week’). Children feeling down or depressed occurred significantly more often in the
context of child quarantine in the age groups 3 to <6 years and 10 to <14 years (p < 0.050;
see Supplementary Materials Table S2; Figure 2b).

Loneliness was the most frequently reported issue in children (between 8.7% and
14.9% on 5–7 days). Additionally, significant differences were identified in children in the
6 to <10 age group (see Supplementary Materials Table S2; Figure 2c). As with children
feeling down or depressed, loneliness was reported significantly more often when at least
one child was in quarantine (p < 0.010).

Physical reactions in children were reported least often (between 95.2% and 97.5%
‘never’ or on ‘1–2 days per week’; between 0.8% and 1.9% on ‘5–7 days per week’). There
were no significant correlations between loneliness and children’s quarantine; descriptively,
loneliness was highest in the group with at least one quarantined child under three years
of age, at 7.2% (see Supplementary Materials Table S2; Figure 2d).
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(c) frequency of children feeling lonely during the quarantine period; (d) physical reactions in children
triggered by the quarantine period, such as sweating, shortness of breath or palpitations; never (light
grey), 1–2 days (middle grey), 3–4 days (dark grey), 5–7 days (black); see text for p-values.

3.2.2. Parental Strategies

Concerning the parents’ management and evaluation of the lack of childcare, social
contacts and leisure activities for their children, results were heterogeneous (Supplementary
Materials Table S3a–d). Negative parental evaluations were most common, except for the
group of parents with 14 to <16-year-olds. For the 6 to <10-year age group, significant
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differences were identified between the groups with at least one child versus no child in
quarantine in terms of parental assessments of lack of care services (p < 0.001). Indeed,
lack of childcare was considered more problematic by parents of quarantined children.
Many parents were able to adapt, especially during the lockdown period, in terms of care
provision, such as through emergency care and the flexible adjustment of working hours.
Additionally, they could adapt to the lack of social contacts and leisure activities through
online services and online offers.

3.2.3. Children’s and Adolescents‘ Relative Sum Scores

There were no significant differences in the relative sum scores for psychological
distress among the different age groups. Descriptively, psychological distress scores were
lowest in children younger than three years old, with a score of 0.5 (±0.7), and these scores
were highest in the group of children aged 6 to <10 years old, with a score of 0.7 (±0.8).

In families with no children in quarantine, the relative sum scores varied between 0.4
(±0.6 to ±0.8) for the age groups < 3, 6 to <10 and 14 to <16 years old, and 0.6 (±0.8) for
children aged 10 to <14 years old.

In families with at least one child in quarantine, the relative sum scores ranged from
0.5 (±0.7) for the age group <3 years old to 0.7 (±0.8) for age group 6 to <10 years old.
Significant higher relative sum scores were observed in families with a child in quarantine
in the age group of children of 6 to <10 years old (0.7 [±0.8] versus 0.4 [±0.7]; p < 0.01;
see Table 3).

Table 3. Psychological distress score children in each age group; total scores and scores for at least
one quarantined child versus none.

Total At Least One Child
in Quarantine

Children Not
in Quarantine p-Value ‡

Children aged under 3 years 0.5 (0.7) 0.5 (0.7) 0.4 (0.6) 0.319 ‡

Children aged 3–<6 years 0.6 (0.7) 0.6 (0.7) 0.5 (0.8) 0.570 ‡

Children aged 6–<10 years 0.7 (0.8) 0.7 (0.8) 0.4 (0.7) <0.010 ‡,*
Children aged 10–<14 years 0.6 (0.7) 0.6 (0.7) 0.6 (0.8) 0.473 ‡

Children aged 14–<16 years 0.6 (0.7) 0.6 (0.7) 0.4 (0.8) 0.153 ‡

Note: ‡ independent t-test. * Significant result (p < 0.01).

3.2.4. Multiple Linear Regressions

The multiple linear regression (stepwise backwards) revealed that parents’ relative
psychological distress sum score was found to have the strongest influence on the psycho-
logical state of the children across all age groups (β = 0.315–0.457). In addition, male sex of
the reporting parent, parents not living in a partnership, low to medium SES, lower BRS
scores, lower coping scores and parents quarantined as CPs were associated with higher
levels of psychological distress in children across all age groups. The variance in the models
was between 17.8% and 31.4%. The correlations between the factors and psychological
distress were strongest in the group of children aged 6 to <10 years old. In this group, male
gender of the parent, higher psychological sum scores of the parent, and lower coping
scores explained 31.4% of the variance in the child’s psychological distress. The factors
of migration background, child quarantine and housing situation did not play significant
roles in the model for any age group (see Table 4). The baseline models are presented in the
Supplementary Materials (see Table S4).
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Table 4. Final models in multiple linear regressions in terms of children’s relative sum score.

Finals Models Factors (a) β (s.e.) p-Value R2 Adj. R2

Children aged <3 years Reason for parental quarantine (IP vs CP) 0.089 (0.064) 0.066
0.188 0.184

Psychological distress score parents 0.419 (0.045) <0.001

Children aged 3–<6 years

Reason for parental quarantine (IP vs CP) 0.088 (0.065) 0.073

0.190 0.178
SES (high vs middle/low) −0.085 (0.096) 0.086

Psychological distress score parents 0.315 (0.049) 0.086
Brief Resilience Scale parents −0.145 (0.048) <0.050

Partnership (yes vs no) −0.084 (0.147) <0.001

Children aged 6–<10 years
Sex of parent (female vs male) −0.122 (0.064) <0.050

0.319 0.314Psychological distress score parents 0.457 (0.046) <0.001
Coping score parents −0.135 (0.035) <0.010

Children aged 10–<14 years
Reason for parental quarantine (IP vs CP) 0.074 (0.061) 0.079

0.247 0.242Psychological distress score parents 0.425 (0.048) <0.001
Coping score parents −0.128 (0.036) <0.010

Children aged 14–<16 years
Sex of parent (female vs male) −0.117 (0.079) 0.038

0.253 0.243Psychological distress score parents 0.399 (0.058) <0.001
Coping score parents −0.165 (0.047) <0.010

Note: (a) = After removal of all insignificant variables; β = β-regression coefficient; s.e. = standard error;
Adj. = adjusted; vs. = versus; IP = infected person; CP = close contact.

4. Discussion

To the best of our knowledge, this is the first study in Germany examining the psycho-
logical status of children and adolescents in the context of officially mandated COVID-19
quarantines across different age groups. The highest levels of stress were found in children
aged 6 to <10 years old, especially when at least one child was quarantined. Parents most
frequently stated that children felt lonely in the context of family quarantine, with percent-
age rates between 8.7% and 14.9% for 5–7 days per week. In nearly all age groups, the school
and kindergarten closures, lack of social contacts and leisure activities associated with the
pandemic were predominantly assessed negatively by parents, except in the group of 14- to
under 16-year-old children, possibly because adolescents have a lower need for care and
have already developed independent coping strategies like connecting with others through
online platforms, including playing video games together, and social media, religious
coping styles, etc. [33,34]. As there is evidence that parental practices and coping measures
affect children’s mental health, our study also shows that parental psychological stress had
the strongest influence on child stress in every age group [12]. In most age groups, the
factors of lower parental coping scores and parents being quarantined as CPs rather than
IPs were associated with higher child psychological burden. The other analyzed factors,
such as parental sex, parental partnerships, SES, resilience scores, migration background,
housing situation and whether at least one child was quarantined had either an inconsistent
effect or no effect on child psychological stress.

Palgi et al. (2020) stated that loneliness due to social-distancing policy was the main
risk-factor for depression, anxiety and their comorbidity [35]. Similar results have been
found in a rapid review of 63 studies and 51,576 participants, which showed a clear
association between loneliness and mental health problems in children and adolescents [36].
In this review, no specific age group at higher risk could be identified, but the authors
highlighted the stressful influence of school closures in the context of the COVID-19
pandemic. The German COSMO study showed that parents with school-age children
experienced a significantly higher psychological burden from general contact-reducing
measures, such as lockdowns, compared to the general study population, especially during
the first pandemic wave from March 2020 to May 2020 [24].

Additionally, Browne et al. (2021) postulated that the pandemic may have led to disrup-
tions in family relationships, which in turn may have affected children’s mental health [37].
They interviewed 549 families with 1098 children (two per family) aged 5–18 years old, and
showed that stress related to COVID-19 corresponded to greater differences in the mental
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health of the siblings; specifically, the sibling with poorer mental health received lower-
quality parenting over the study period, such as in terms of less attention. Dawes et al.
(2021) also reported particular stress factors experienced by parents of children aged
0–12 years during the COVID-19 pandemic in the UK [38]. Their results highlighted the
difficulty of coping with various household tasks and adapting the previous structures and
routines of home life to the new situation. In addition, the usual support networks and
personal relationships were significantly disrupted by pandemic-related measures, and
mothers and single parents were found to be a particularly high-risk group. As a result, the
authors called on policymakers and employers to promote appropriate adaptive coping
strategies to support parents and, thus, their children during the pandemic. Nevertheless,
positive experiences, including strengthened family relationships, have also been reported
in the literature.

This call for support systems that involve the whole family is also underlined by our
findings, especially for children of primary school age.

Strengths and Limitations

A strength of this study is the large and systematic sample of quarantined patients col-
lected by the Cologne Health Department. In addition, the psychological burden of children
and adolescents who were only indirectly affected by the quarantine was also recorded,
e.g., if only one parent was in quarantine but not the child. This made it possible to form
a comparison group of children and adolescents who were not quarantined. Noteworthy,
the survey was conducted when the quarantine period had already lasted several weeks in
some cases, which may have influenced the assessment of mental state during quarantine.
However, the questionnaire was answered predominantly by people with high (82.2%) or
medium (17.1%) SES, while people with a migration background (7.0%) or without a part-
nership (8.2%) were underrepresented. The group that had neither a garden nor a balcony
was very small, too, so this may also have skewed the results. Furthermore, the results
might have been different if the children had filled out the questionnaires themselves or if
individual data per child had been collected. However, due to this approach, we cannot
definitively exclude the possibility that the children’s data may be partially duplicated if
both parents were quarantined and were asked to answer questions about their children.
In addition, this survey did not record whether the quarantined children were also infected
or clinically ill or investigate the effects of this on their psychological burden.

Of note, we chose this approach with the COSMO study in which the children were
recorded in age groups in order to compare the two cohorts in terms of the effects of general
quarantine or lockdown measures. For this reason, the questions on psychological stress or
resilience and coping strategies were also taken from the COSMO study. All Cronbach’s
alpha indicated an acceptable and good level of reliability. So far, only results on the
psychological burden of adults are available from the COSMO study, but these appear
comparable to COSMO in a range between 0.7 and 0.8 [39].

5. Conclusions

Considering the limitations mentioned above, it can be concluded that the psychologi-
cal stress of children and adolescents in different age groups during an officially mandated
quarantine is most strongly influenced by the psychological condition of the parents and
the parental quarantine situation. Parents most clearly reported the issue of loneliness in
their children, and the highest levels of psychological stress were found among quarantined
children of primary school age. The correlation between higher psychological stress of
children and adolescents and higher stress or poorer coping strategies of parents highlights
the fact that the entire family should be supported during officially mandated quarantine
periods. For example, support could be provided through offers of counselling in cases
of psychological stress, strategies for dealing with loneliness and help with childcare. In
addition, parents should be supported in practicing healthy communication, mental health
hygiene, adaptive coping styles being positive role models, and practicing adaptive coping.
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