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Abstract

BACKGROUND Parents face a variety of personal challenges during the COVID-19 pandemic while
simultaneously being confronted with additional, school related pandemic containment measures.
OBJECTIVES To investigate burden in parents of school-aged children across different phases of the
COVID-19 pandemic in Germany and to identify particularly affected subgroups. METHODS The
COSMO project is a repetitive cross-sectional survey monitoring the psychosocial situation of the
population in Germany during the pandemic with a sample size of approx. n=1000 respondents per
survey wave. A quantitative analysis of COSMO data was conducted, using the item “burden” as main
outcome, and, if applicable, on parenthood-related burden from March 2020 until January 2021.
RESULTS During the first COVID-19 wave, parents of school-aged children were significantly more
burdened compared to the general study population. However, burden decreased significantly from
March/April to June 2020. During the second COVID-19 wave in January 2021, burden was
homogeneously high across all groups. Single parenthood, a low household income, having a chronic
health condition, a COVID-19 infection and a migration background were associated with higher
burden, although none of these factors was consistently significant across the survey waves. Mothers
reported to be more affected by parenthood-related burden than fathers. CONCLUSIONS School
measures for infection control have to be weighed carefully against the psychological impact on
parental burden with subsequent negative impact on the family system.
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1. Introduction

The surge of COVID-19 infections in March 2020 led to comprehensive non-pharmaceutical
containment measures in Germany, as in most countries around the globe. These included wearing
masks, repeated contact restrictions, testing and quarantining regimentations as well as closure of
large parts of public life. In comparison to other population groups, children and their caregivers saw
themselves confronted with an additional, i.e., school-related set of measures. According to data from
the UNESCO education response panel, on the 1 of April 2020, 173 countries had installed nationwide
school closures, affecting 84.3% of total enrolled learners across all educational stages, and thus also
their parents[1]. Learning continued either through distant learning, home-schooling administered by
parents, or no schooling at all.

During these difficult times, parents faced a variety of challenges: caring for their own health and
mental well-being, maintaining their professional life during pandemic restrictions, organising their
children’s schooling - without the support of grandparents or other domestic help - and attending to
their children’s needs for emotional support. The latter had increased, by the COVID-19 pandemic in
general[2—-4] and by school closures in particular through the loss of social contacts as well as the loss
of opportunities for education, physical activities and play[5].

From past epidemics it is known that such a constellation puts family members, both parents and their
children, at risk for mental health problems: a study investigating HIN1, SARS and avian influenza
found isolated or quarantined parents and children at elevated risk of posttraumatic stress disorder
[PTSD]. Parental and infant mental health were closely related: among parents at risk of PTSD, 87.5%
children displayed according symptoms, too[6].

This interconnectedness of parental and infant mental health is based on the bonding between parents
and children within a family system, that is important for a healthy development in children in
general[7, 8]. Therefore, when concerned about the health of children during the pandemic, we must
keep the health of parents in mind, too. However, parents have been less extensively researched
during the COVID-19 pandemic than children so far. First national[9-11] and international[12-18]
results indicate that parents are particularly affected by the pandemic measures.

As the administration of containment measures varied over the first months of the pandemic, levels
of anxiety, depression and distress in the general population in Germany changed, too[19]. However,
data on changes in the situation of parents with different bundles of hardships at different time points
is still scarce.

Therefore, the objective of this study was threefold: with the unique ability of COSMO data to tightly
monitor the burden of parents across different phases of the pandemic, we aim to analyse parental
burden in relation to different pandemic phases and context factors. Secondly, we aim to identify
especially burdened subgroups within the group of parents that might require extended support.
Thirdly, we aim to understand which aspects of the changed parenting conditions were perceived as
particularly burdensome, to potentially being able to alleviate these aspects in a next pandemic phase.

2. Methods

2.1. Study sample —the COSMO project
The COVID-19 snapshot monitoring (COSMO) project is a repetitive cross-sectional study aiming to
capture the broad psychosocial status of the German population during the pandemic. In weekly to bi-
weekly turns (called “waves”), starting in March 2020, approximately n = 1000 people aged 18 to 74



are being questioned about their individual psychosocial situation, their knowledge about COVID-19
as well as their attitudes towards several institutions, authorities and measures to contain the
pandemic.

The project uses a non-probability quota sample and aims at a representative distribution of the
participants in terms of age x gender and federal states. Participants are recruited by the online access
panel of the market and social research company ‘respondi’ and receive remuneration for their
participation[20].

COSMO is a joint project by the University of Erfurt, the Robert Koch Institute, the German Federal
Centre for Health Education (“Bundeszentrale fiir gesundheitliche Aufklarung”), the Leibniz Institute
for Psychology, the Science Media Centre, the Bernhard-Nocht-Institute for Tropical Medicine, and the
Yale Institute for Global Health[21]. While some items are collected constantly, most variables change
over the course of the project and are therefore collected irregularly in order to adapt to the societal
changes as the pandemic unfolds. Further details are described in the study protocol[22]. The project
however has evolved since its publication.

2.2.  Evaluation time points
Up to this point, the COVID-19 pandemic in Germany is characterized by different phases that occur as
waves. The first COVID-19 wave was observed from early March 2020 to mid-May 2020. The second
COVID-19 wave followed at the end of September and lasted until the end of February 2021[23]. To
analyse mental health challenges over the course of the pandemic, we chose the COSMO assessment
waves 5 (31st of March/ 1st of April 2020), 15 (23rd/24th of June 2020) and 34 (26th/27th of January
2021) for the main outcome variable burden (see Figure 1).

Daily WAVE S| lwav WAVE 15 N A WAVE 34
Incidence 03/31/20- ; 06/23/20 ) 01/26/21-
04/01/20 06/24/20 ) 01/27/21

1 Y ' Y ' Y

30.000

I | |
| | |
| | |
| | |
| | |
| | |
1 | |
| | |
| | !
I | |
| | |
| | |
| | |
| | I
| | |
I | \
| ! \
| | I
|

|

|

|

+

April June August October December February

- 2020 2021
8 nationwide stepwise summer holidays nationwide
5 closures reopenings (staggered) closures
wi

| Travel restrictions, closure of shops
§ "Lockdown": contact restrictions, further closures of gastronomy etc.
2 First easing of restrictions
= "Lockdown light": contact restrictions (max. ten people from two households),
&) closure of gastronomy, cultural institutions, etc.
|
] "Lockdown": extended closures, sharpened contact restrictions

(max. five people from two households)

Figure 1 — Development of the pandemic in Germany and evaluation time points of the COSMO study for the three main analyses
(black) and two sub-analyses (grey) presented here. Development of COVID-19 incidences and important containment measures for
the general population and schools in Germany from March 2020 to February 2021. Own illustration based on incidence data from
the RKI Dashboard[38].



The dates chosen represent time points when all federal states in Germany had similar regimentations
on the operation of schools in place: COSMO wave 5 was assessed during the first “lockdown”
beginning in mid-March 2020[24]. COSMO wave 15 represents a short time span in which all schools
had generally returned from full school closures to in-person teaching under various containment
measures, with only one state (Mecklenburg — West Pomerania) already being in summer term break
for one day[25, 26]. Schools were re-closed in all federal states in the week of December 14th 2020
with consecutive distant learning in place[27]. COSMO wave 34 captures the situation.

At any point of school closures, there was emergency day care available for children whose parents
worked in jobs that were considered critical infrastructure.

For additional analyses, we analysed a set of questions on parenthood-related burden in COSMO wave
12 (May 19th/20th2020) and 30 (December 15th/16th 2020) that was only assessed at these two
dates. Wave 12 represents the situation during the stepwise opening phase after the first COVID-19
wave in Germany. COSMO Wave 30 was assessed at the time point directly after the announcement
of full nationwide school re-closures in December 2020.

2.3.  Variables and Measures

Main outcome
As main outcome, we used the variable “burden” by survey questions where participants were asked
whether they find their overall current personal situation to be burdensome or not (yes/no, binary).

Inclusion criteria and demographic co-variables

In temporal alignment with the current S3 guideline on prevention and control of SARS-CoV-2
transmission in schools, we focus here on the effects on parents/caregivers from school interventions
or closures[28]. Therefore, we consider the burden on parents of minor, potentially school-aged
children aged 6-17 years alongside descriptive data from parents of younger children (0-5 years) or
adult children/respondents without any children.

Included in the analyses were gender and age of participants as well as ages of the respective children.
Additionally, participating parents were asked whether they are single parents.

Socioeconomic co-variables

To assess participants’ educational background, respondents were asked about the duration of school
education they have received. Participants were asked about their household size and whether they
have a migration background. As of wave 15, the participants’ employment status and their net
household income were assessed.

2.3.4 Health related co-variables

Participants were asked whether they have a chronic condition, whether they allocate themselves to
the risk group for COVID-19 infections (as of wave 15) and whether they have or have had a COVID-19
infection.?

2.3.5 Variables assessing parenthood-related burden

In order to characterise which aspects of parenting during the COVID-19 pandemic were perceived as
particularly burdensome, we used the COSMO variable set of parenthood-related burden for
additional analyses. This set was collected in wave 12 (May 2020) and 30 (December 2020) only and
comprised two modes of questioning. Firstly, parenthood-related burden was assessed by the two

@ Here, the mode of data collection has changed over course of the project (COSMO waves 5 and 15: “Yes,
diagnosis confirmed”, “Yes, diagnosis not yet confirmed”, “Yes, convalesced”, “No” and “Don’t know”, wave 34:
”Yes”, ”NO”),

4



statements a) “I feel overwhelmed as a parent by the current situation” and b) “The current situation
brings our family to the edge of our forces®”. Secondly, COSMO asked parents how challenging they
found eight specific aspects of parenting during the pandemic.

2.4. Statistical Analysis
We grouped participants into i) parents of school-aged children as our main group of interest, ii)
parents of children younger than school-age and iii) adults without underage children or without any
children. To analyse the development of general burden in parents of school-aged children across the
three COSMO-waves 5, 15 and 34 in comparison to the other groups, we calculated absolute and
relative frequencies of participants feeling burdened for each group and wave. We used Cramer’s V
and reported p-values to analyse the distribution of burden per wave cross-sectionally. For the
comparison across time, we calculated Odds Ratios (ORs) and corresponding 95% confidence intervals
(95% Cls). In order to estimate whether our chosen survey dates were representative for the respective
phase of the pandemic, we conducted a sensitivity analysis in which we compared perceived burden
between parents and the general study sample at all time points this variable was collected at.
In order to identify particularly affected subgroups within the parents of school-aged children, we
calculated descriptive statistics for the aforementioned co-variates and performed a univariate logistic
regression. Based on publications by Ravens-Siever in the COPSY study, the variables age, gender,
educational background and migration background of the parents were included in the model for a
multivariate logistic regression[4]. We report ORs, 95% Cls and Nagelkerke’s R. Goodness-of-fit was
controlled applying the Hosmer-Lemeshow-Test.
In order to explore parenthood-related burden in parents of school-aged children within an additional
analysis, we calculated descriptive statistics for COSMO waves 12 and 30 and compared burden of
mothers and fathers using Mann-Whitney-U-tests. The correlation coefficient r was used as a relevant
measure of effect size.

For all calculations, we considered p-values <0.05 to be significant. Due to the exploratory nature of
this study, we refrained from adjusting for multiple testing. All analyses were performed using SPSS,
version 27.0 (IBM, Armonk, New York, United States).

3. Results

3.1. Sample characteristics

We present detailed study sample characteristics for the total study population and for the main group
of parents of school-aged children in table 1. Characteristics of the group of parents with younger
children and of adults without underage children or any children at all are shown in the online
supplementary materials (Appendix S1).

Wave 5 comprised 1028 participants, including 188 parents of school-aged children, accounting for
18.3% of the total study population. Wave 15 and 34, with 993 and 1001 participants in total, had
similar proportions of parents of school-aged children; 184 (18.5%) parents in wave 15 and 171 (17.1%)
parents in wave 34. Parents counted themselves less often to the risk group for COVID-19, lived on
average in larger households and had larger net household incomes.

b “Family” referred to the people the respondents share their household with.
5



Study sample

description Wave 5 (March 31st/April 1st 2020) Wave 15 (June 23rd/24th 2020) Wave 34 (January 26th/27th 2021)

Parents of Parents of Parents of

children 6-17 Y. All children 6-17 Y. All children 6-17 Y. All

n/mean | %/SD n/mean | %/SD n/mean | %/SD n/mean | %/SD n/mean | %/SD n/mean | %/SD
Total 188 100.0% 1028 100.0% | 184 100.0% 993 100.0% | 171 100.0% 1001 100.0 %
Gender
Male 100 53.2% 507 493 % |89 484 % 483 48.6 % |85 49.7% 504 50.3%
Female 88 46.8% 521 50.7% |95 51.6 % 510 51.4% |86 50.3% 497 49.7 %
Age of participant 43,26 8.02 45.86 15,96 41.49 8.36 45.81 15.51 41.31 9.51 44.5 15.53
(continuous, in years)
Age of participant
(categorical)
18-29Y. 9 4.8% 199 19.4% |11 6.0 % 178 179% |14 82% 192 19.2%
30-39Y. 47 250% 160 156% |65 353% 221 223% |60 35.1% 243 243 %
40-49Y. 92 489% 234 228% |77 41.8% 166 16.7% |63 36.8% 150 15.0%
50+Y. 40 213% 435 423% |31 16.8% 428 431% |34 199% 416 41.6 %
Age of Children (several

quotes possible)

6-9Y. 81 43.1% n/a n/a 84 457% n/a n/a 75 439% n/a n/a
10-13Y. 69 36.7% n/a n/a 74 40.2% n/a n/a 74 433% n/a n/a
14-17 Y. 84 447% n/a n/a 74 40.2% n/a n/a 63 36.8% n/a n/a
Single parent
Yes 33 176% n/a n/a 36 19.6% n/a n/a 29 17.0% n/a n/a
No 155 82.4% n/a n/a 148 80.4% n/a n/a 142 83.0% n/a n/a
School education (SE)
Up to 9 years of SE 14 7.4% 104 10.1% |13 7.1% 112 113% |14 8.2% 119 11.9%
At least 10 years of SE | 52 27.7% 360 350% |67 36.4% 340 34.2% |55 322% 309 30.9%
without A-Levels
At least 10 years of SE, | 122 64.9% 564 54.9% |104 56.5% 541 54.5% | 102 59.6% 573 57.2%
graduated with A-Levels
Employment
Yes ND ND ND ND 150 81.5% 659 66.4% | 149 87.1% 692 69.1 %
No ND ND ND ND 34 185% 334 33.6% |22 129% 309 30.9%
Net household income
<1250€ ND ND ND ND 8 43 % 142 143% |8 4.7 % 115 11.5%
1250-2249 ND ND ND ND 32 17.4% 249 251% |27 158% 245 24.5 %
2250-3999 ND ND ND ND 88 47.8% 352 354% |83 485% 367 36.7 %
4000+ ND ND ND ND 45 245% 170 17.1% |46 269% 199 19.9%
Not answered ND ND ND ND 11 6.0 % 80 8.1% 7 4.1% 75 7.5%
Migration background
Yes 32 17.0% 149 145% |31 16.8% 150 151% |26 15.2% 187 18.7 %
No 155 82.4% 876 85.2% |151 82.1% 839 84.5% |143 83.6% 811 81.0%
Don't know 1 0.5% 3 0.3% 2 1.1% 4 0.4% 2 1.2% 3 0.3%
Household size
Just me 13 6.9 % 269 262% |4 22% 262 26.4% |10 5.8% 231 23.1%
2 people 23 12.2% 400 389% |19 103% 387 39.0% |12 7.0% 404 40.4 %
3-4 people 127 67.6% 313 304% |[128 69.6 % 293 295% | 114 66.7% 302 30.2%
5 or more 25 13.3% 46 4.5% 33 179% 51 51% 35 205% 61 6.1%
Not answered 0 0% 0 0% 0 0% 0 0% 0 0% 3 0.3%




Chronic condition

Yes 55 293% 336 32.7% |57 31.0% 338 340% |50 29.2% 332
No 127 67.6% 651 63.3% 122 66.3% 632 63.6% |116 67.8% 634
Don't know 6 3.2% 41 4.0% 5 2.7 % 23 23% 5 29% 35
Affiliation to risk group

for COVID-19

Yes ND ND ND ND 76 41.3% 518 52.2% |42 246 % 349
No ND ND ND ND 108 58.7% 475 47.8% | 113 66.1% 572
Don't know ND ND ND ND 0 0% 0 0% 16 9.4% 80
Personal COVID-19

infection (5 and 15/34)2

Yes confirmed / Yes 6 3.2% 9 0.9% 0.5% 6 0.6 % 13 7.6% 56
Yes, not yet confirmed/ 1.6% 11 1.1% 4 22% 11 1.1% 158 924% 945
No

No /- 159 84.6% 868 84.4% |154 83.7% 882 88.8% |- - -
Yes, convalesced / - ND ND ND ND 7 3.8% 10 1.0% - - -
Don't know / - 20 10.6% 140 13.6% |18 9.8% 84 8.5% - - -

33.2%
63.3 %
35%

349%
57.1%
8.0%

5.6 %
94.4 %

Table 1 - Sociodemographic and health-related data for the entire sample as well as for parents with school-age children (6-
17 years) for the COSMO survey waves of the main analysis 5, 15 and 34. ND: no data available; n.a.: not applicable; SD:
standard deviation; For this variable the mode of data collection has changed over course of the project (COSMO waves 5 and
15: “Yes, diagnosis confirmed”, “Yes, diagnosis not yet confirmed”, “Yes, convalesced”, “No” and “Don’t know”, wave 34:
“Yes”, “No”).

3.2. Parental burden in different phases of the pandemic

Figure 2 shows the development of perceived burden of parents of school-aged children over all
available time points in COSMO from wave 5 to 34. COSMO wave 5 captures well the initial level of
burden, wave 15 the general trend of decrease. The lowest levels of burden however were found in
July and September 2020, where burden of parents of school-aged children and of the general study
population was almost identical. This coincided with summer holidays. Wave 34 represents well the
increased levels of burden in the second COVID-19 wave in Germany, but is an exception in that
parental burden levels usually laid somewhat above that of the general study population during the
second COVID-19 wave. Downward spikes in the week after Easter and around Christmas 2020 indicate
relief by holidays for both groups.

Developement of burden 03/2020 - 01/2021

BURDENED

Figure 2 - Perceived burden of parents of school-aged children across all available survey points in COSMO from
wave 5 to 34 in comparison to the general study population: The waves of our main analysis are indicated in
black (wave 5, 15, 34), those of our additional analysis in grey (wave 12 and 30).
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Figure 3 shows the proportion of study participants in COSMO waves 5, 15 and 34 who perceive their
current situation as burdensome, stratified by subgroups.
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Figure 3— Perceived burden stratified by subgroups in COSMO wave 5 (March/April 2020), 15 (June 2020)
and 34 (January 2021). Parents can have both pre-school-aged and school-aged children at the same
time. Significant results from the cross-sectional comparison within each wave are marked with “*”.

For the general study population, the number of burdened people decreased from the first COVID-19
wave in March/April to June 2020 and increased with the second COVID-19 wave to higher levels than
during the first COVID-19 wave (51.8% vs. 35.6% vs. 57.1%). All observed changes were statistically
significant.

For parents of school-aged children, this pattern was similar with a significant decrease from March to
June 2020 (wave 5 vs. wave 15). However, there was no significant surge from wave 15 to wave 34.

In the cross-sectional comparison of the groups, parents of school-aged children felt significantly more
often burdened than the general study population in wave 5 and 15 (58.5% and 46.7% respectively,
compared to 51.8% and 35.6% in the total study population). In wave 34, parents with school-aged
children form the least burdened group (52.6% compared to 57.1% in total). However, in this wave in
January 2021 Cramer’s V was not significant for any group. Further detailed results tables are shown
in the online supplementary materials (52 and S3).

3.3. Parental burden in different subgroups
Table 2 presents the relative proportion of parents with school-aged children feeling burdened per
subgroup, as well as the results from our univariate logistic regression analysis.



Wave 5 (March 31st/April 1st

2020) Wave 15 (June 23rd/24th 2020) | Wave 34 (January 26th/27th 2021)
Burden = Burden = Burden =
"Yes" (%) OR 95% ClI "Yes" (%) OR 95% Cl "Yes" (%) OR 95% Cl
Gender
Male (reference) 56.0 % - - 49.4 % - - 459 % - -
Female 61.4% 1.25 (0.70-2.24) [44.2% 0.81 (0.45-1.45) [59.3% 1.72 (0.94-3.15)
Age of participants
18-29Y. 44.4 % 0.59 (0.14-2.54) [54.5% 1.13 (0.28-4.47) | 28.6 % 0.40 (0.11-1.53)
30-39Y. 66.0 % 1.43 (0.60-3.42) [36.9% 0.55 (0.23-1.31) [56.7% 1.31 (0.56-3.04)
40-49Y. 56.5% 0.96 (0.45-2.04) [51.9% 1.10 (0.44-2.33) [55.6% 1.25 (0.54-2.88)
50+ (reference) 57.5% - - 51.6 % - - 50.0 % - -
Age of Children (several
quotes possible)®
6-9Y. 61.7 % 1.26 (0.70-2.28) |48.8% 1.17 (0.65-2.09) [53.3% 1.05 (0.57-1.93)
10-13Y. 62.3% 1.28 (0.70-2.36) [40.5% 0.66 (0.36-1.19) [48.6% 0.75 (0.41-1.38)
14-17Y. 52.4% 0.63 (0.35-1.14) [54.1% 1.64 (0.90-2.96) [49.2% 0.81 (0.43-1.50)
Single parent
Yes 66.7 % 1.52 (0.69-3.36) [63.9% 2.39 (1.12-5.07) [69.0% 2.29 (0.97-5.36)
No (reference) 56.8 % - - 42,6 % - - 49.3 % - -
School education (SE)
Up to 9 years of SE 57.1% 0.99 (0.32-3.03) [38.5% 0.76 (0.23-2.47) | 50.0% 0.86 (0.28-2.61)
At least 10 years of SE, 61.5% 1.19 (0.61-2.31) [50.7% 1.25 (0.68-2.31) [50.9% 0.89 (0.46-1.71)
without A-Levels
A-Levels (reference) 57.4% - - 452 % - - 53.9% - -
Employment
Yes (reference) ND ND ND 453 % - - 54.4% - -
No ND ND ND 529% 1.36 (0.64-2.86) |40.9% 0.58 (0.23-1.44)
Net household income
(collapsed)
<1250€ ND ND ND 87.5% 12.69  (1.43- 25.0% 0.43 (0.08-2.38)
112.51)
1250-2249 ND ND ND 53.1% 2.05 (0.82-5.18) [51.9% 1.40 (0.54-3.63)
2250-3999 ND ND ND 46.6 % 1.58 (0.75-3.32) [57.8% 1.78 (0.86-3.69)
4000+ (reference) ND ND ND 35.6 % - - 43.5% - -
Migration background
Yes 68.8 % 1.70 (0.76-3.83) [61.3% 2.03 (0.92-4.48) [69.2 % 2.28 (0.93-5.58)
No/Don't know 56.8 % - - 43.8% - - 49.7 % - -
(reference)
Household size
Just me (reference) 53.8% - - 50.0 % - - 40.0 % - -
2 people 60.9 % 1.33 (0.34-5.27) [63.2% 1.71 (0.20- 41.7 % 1.07 (0.19-5.91)
15.02)
3-4 people 56.7 % 1.12 (0.36-3.53) [43.8% 0.78 (0.11-5.70) [57.0% 1.99 (0.53-7.44)
5 or more 68.0 % 1.82 (0.46-7.22) [48.5% 0.94 (0.12-7.50) [45.7 % 1.26 (0.30-5.28)
Not answered
Chronic condition (of
parents)
Yes 65.5% 1.51 (0.79-2.90) [63.2% 2.64 (1.39-5.03) [ 58.0% 1.36 (0.70-2.64)
No/Don't know 56.7 % - - 39.4% - - 50.4 % - -

(reference)




Affiliation to risk group

for COVID-19 (of

parents)

Yes ND ND ND 55.3% 1.80 (0.99-3.25) [52.4% 0.99 (0.49-1.98)
No/Don't know ND ND ND 40.7 % - - 52.7% - -
(reference)

Personal COVID-19

infection (5 and 15/34)P

Yes confirmed / Yes 66.7 % X 100.0% X 84.6 % 5.50 (1.18-25.62)
Yes, not yet confirmed/ |100.0% X 75.0% X 50.0 % - -

No

No /- 57.2% X X 44.8 % X X ND ND ND

Yes, convalesced / - - X X 42.9% X X ND ND ND

Don't know / - 60.0 % X X 55.6 % X X ND ND ND

Table 2 -Subjective perceived burden of parents of school-aged children, univariate binary logistic regression analysis,
including relative frequency of perceived burden, odds ratios (OR) and 95% confidence intervals (95% Cl). Significant results
are printed in bold. ND: not collected. X: Due to very small subgroups, a regression analysis was not performed. ¢ Since this
variable was collected as multiple response item, respondents were able to select more than one answer option for this
variable (multiple quotes possible). Therefore, a reference category was not defined for calculating the OR; instead, the group
that chose this answer option ("quoted") was compared with the group that did not choose this answer option ("not quoted").
b For this variable the mode of data collection has changed over course of the project (COSMO waves 5 and 15: “Yes, diagnosis
confirmed”, “Yes, diagnosis not yet confirmed”, “Yes, convalesced”, “No” and “Don’t know”, wave 34: “Yes”, “No”).

More mothers than fathers felt burdened during the first COVID-19 wave in late March/early April
2020 (56.0% vs 61.4%) and during the second wave in January 2021 (45.9% vs 59.3%), whereas in June
2020, fathers were more often burdened than mothers (49.4% vs. 44.2%). However, tests failed to be
significant. We could not find any correlation between the age of parents or their children with regard
to an increased perceived burden.

Single parenthood was significantly associated with feeling burdened in wave 15 in June 2020 (OR 2.39,
95% Cl 1.12-5.07). This pattern was found in wave 5 and 34, too, but was not significant then.
For socioeconomic variables, only a very low household income below 1250€ per month was
significantly associated with higher rates of burden in wave 15 (OR 12.69, 95% Cl 1.43-112.51). While
parents with a migration background quoted to be burdened more often across all waves, none of the
results were statistically significant.

Concerning health-related covariates, having a chronic condition was associated with being burdened
more often across all waves (65.5% vs 56.7% in wave 5, 63.2% vs 39.4% in wave 15 and 58.0% vs. 50.4%
in wave 34), albeit only in wave 15 the difference was statistically significant (OR 2.64, 95% CI 1.39-
5.03). For the group of parents pertaining to the risk group for COVID-19 we obtained no significant
results. A previous COVID-19 infection was significantly associated with feeling burdened in wave 34
(84.6% vs 50%, OR 5.50, 95% Cl 1.18-25.62).

According to our multivariate regression (online supplementary material S4), in wave 15 having a
migration background was significantly associated with more prevalent burden (OR 2.34, 95% CI 1,03-
5,34). Age, school education, and gender remained insignificant. Nagelkerke’s Pseudo-R? was modest
at all time points.

3.4 Analysis on specific aspects contributing to parental burden

COSMO wave 12 (May 2020) comprised n=184 parents of school-aged children, including 90 fathers
(48.9%) and 94 mothers (51.1%), COSMO wave 30 (December 2020) n=188 parents of school-aged
children, 95 fathers (50.5%) and 93 mothers (49.5%). Online supplementary material S5 shows boxplot
diagrams for each item of the parenthood-related burden variable set for both waves. Reasons for
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burden were quite consistent across both waves. Keeping the children happy without them having
contact to their peers (Median 4.5 in wave 12, 5 in wave 30), organising the school education (Median
5) and not being able to see the grandparents anymore (Median 5) was perceived as most challenging.

Figure 4 presents boxplot diagrams for the same item set in wave 12, stratified for gender and shows
a predominantly significant higher burden for mothers than for fathers. In the online supplementary
materials, we report the results from the Mann-Whitney-U-Test (Table S5), together with the
respective results for wave 30 (Table S6, Figure S2), that largely support this finding.

COSMO-Wave 12
.I do feel overwhelmed as a

% % %k %k %k %k %k elme
7 parent by the situation.
6
4 I ' I ! l
1

*
The current situation brings our
.fami\ to the edge of our forces
(family refers to the people you
share your household with)
.Raconciling home office and
child care
Keeping the child/children happy
B without them having contact to
their peers
ELeaving the house less often and
keep physical distance
.Grganising the child's/children’s
school education
-Atlowing each child its time and
space
Not being able to see the
.grandparents
Renouncing on familiar and other
Male Female

w

help in family life (e.g. baby
sitter)

Agreeing on child education
issues with my partner

(8]

Gender

Figure 2 - Comparison of parenthood-related burden stratified by gender for wave 12. Boxplot diagrams for the parental
burden variable set, comparing mothers to fathers of school-aged children in wave 12 (May 2020). Response options were 1

”

“Doesn’t apply at all” to 7 “Fully applies” for the first two items, and 1 “Not at all challenging” to 7 “Extremely challenging”
for the latter. Significant results from the Mann-Whitney-U-Test are marked with “*”.

4. Discussion
In this study, we investigated the burden of parents at well-defined time points during the COVID-19
pandemic in Germany. Our most relevant findings were that parents of school-aged children were
significantly more burdened during the first COVID-19 wave and the subsequent easing than the
general study population. Mothers seemed to be more burdened by parenting under pandemic
circumstances than fathers.

Our results are congruent with other studies on the situation of parents in Germany so far. Rothe et
al. found higher perceived stress in parents than in adults not living with underage children in April and
early May 2020[10]. Huebener et al. reported a stronger decrease in satisfaction with overall life,
family life and childcare in parents of children under the age of 11 years than in adults without children
in May and June 2020[11]. Calvano et al. found parents to be more stressed than before the pandemic
[9].

International evidence from non-European countries confirm that increased parental stress and
burden is a phenomenon that occurs worldwide during the COVID-19 pandemic (e.g., in the U.K. [15],
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in the U.S.[12—-14], in Italy[16, 17] and in Guatemala[18]), while higher stress levels are associated with
younger age of parents and children.

We were able to identify the following aspects as risk factors for a higher parental burden: a chronic
illness, low household income, single parent status, a COVID-19 infection and a migration background.

These factors were also mentioned in studies with similar research interest: German studies found
having a mental health condition (as important subgroup of chronic conditions) to correlate with
parental stress [10], just as a low household income[11]. Single parenthood was also correlated with
parental stress and exhaustion in international studies[16, 17]. The results of the COPSY study showed
that low parental educational attainment and parental migration background are associated with
negative child mental health outcomes during the COVID-19 pandemic and will therefore also be
relevant when assessing risk factors for parental stress[4].

With regard to the parent-specific burden of home schooling, our analyses showed that organising
school education was perceived as one of the main challenges, also through not seeing the
grandparents and omission of household help. In another German study, parents indicated distancing,
restriction and closed childcare facilities to be most stressful[9]. Thorell et al. reported that provision
of online teaching was limited in many countries including Germany, transmitting the main
responsibility for schooling to parents[29]. The authors found increased parental stress in 57.2% of
German parents due to home schooling, with even higher stress levels for parents with children with
mental health conditions. German parents were similarly burdened by home schooling as parents in
Italy, Spain, the U.K. and Belgium. Generally, parents across all countries report an increase in domestic
conflicts[29].

However, a smaller number of parents also mention positive changes coming with the pandemic such
as more family time and increased gratitude[9].

In our additional analysis of parenthood-related burden, questioned in May (wave 12) and December
(wave 30) 2020, we observed in both waves a similar pattern of most challenging aspects, whereas
mothers were more affected than their male counterparts. This suggests that during the pandemic the
mental health of mothers is particularly at risk. Other publications also observed a higher decrease in
life satisfaction for mothers than for fathers[11, 30]. This might not only have a potentially
unfavourable effect on their health but also on their social and economic equality, as reported by
several authors[11, 14, 16, 31]. Mothers with underage children reduced more hours of paid labour
and took over disproportionally more of the additional care work during the COVID-19 pandemic. This
has been observed in Germany[30, 32, 33] as in other countries such as the U.S.[34] and the U.K.[15,
35, 36]. In a British study, the only case in which mothers and fathers did the same amount of childcare
was when mothers simultaneously pursued paid work and fathers did not. Additionally, employed
mothers reported larger shares of interrupted paid work than their male counterparts[36]. For the
U.S., however, Russel et al., identified fathers to be more stressed than mothers[12].

It is important to note that, due to the topicality of the issue, many of the studies mentioned were
conducted using convenience sampling methods. Thus, their findings are therefore not based on
representative samples, which could limit their validity.

Limitations

While the total sample of the COSMO study is representative in size with approx. n=1000 participants
per survey wave, our relevant subgroup, parents of school-age children, was significantly smaller in
every wave, which is why an overestimation or underestimation of the identified correlations cannot
be ruled out. Since COSMO aims to capture snapshots on a broad range of topics rather than an in-
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depth analysis of certain aspects, lengthy questionnaires or standardized diagnostic instruments could
not be integrated. In addition, children-related data other than age was not included in COSMO.

There are also some limitations arising from COSMO's online-based data collection procedure that may
compromise some of our findings: In COSMO, participants from lower socioeconomic groups are
generally underrepresented while participants from higher socio-economic groups are clearly
overrepresented and therefore influencing our results. As gender is collected binary only, other gender
identities are not represented. Also, if a family is at the edge of their forces by their current situation,
they might be less likely to take part in a scientific survey than those who are not. Thus, this might lead
to a bias towards underestimation of burden.

5. Conclusion

This study indicates that especially parents were and are vulnerable to mental burden during different
phases of the COVID-19 pandemic in Germany. It is important that parental burden is considered when
deciding politically on pandemic containment measures. In addition, parents should be especially
considered when tailoring offers for psychological and practical support. For instance, the World
Health Organization (WHO) for the European Region suggests the development of target-group, needs-
based education and support services[37], which could particularly address parents from risk factor
loaded social backgrounds. Given the unequal burden of the pandemic on mothers and fathers, it is
important that mothers are represented in policymaking panels and also receive tailored support.
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6. Appendix

6.1 Supplementary tables and figures

S1: Sociodemographic and health-related data for parents with children aged O to 5
years and for participants without minor children in waves 5, 15 and 34.

Group Size
Gender
Male
Female

Age of participant
(continuous)

Age of participant
(categorical)
18-29Y.

30-39Y.
40-49Y.
50+Y.

Single parent
Yes

No

School education
(SE)
Up to 9 years of SE

At least 10 years of
SE without A-Levels
A-Levels

Employment
Yes
No

Health care
professional
Yes

No

Systemically
relevant
profession
Yes

No

Net household
income (collapsed)
<1250€

1250-2249€
2250-3999€
4000+€
Missing

Wave 5 (N=1032)

Wave 15 (N=993)

Wave 34 (N=1001)

Parents of children
0-5Y.

Adults without
children< 18 Y.

Parents of children
0-5Y.

Adults without
children<18Y.

Parents of children
0-5Y.

Adults without
children< 18 .

n/mean  %/SD n/mean %/SD n/mean  %/SD n/mean %/SD n/mean  %/SD n/mean %/SD
131 744 162 X 698 X 154 X 716 X

60 45.8 % 364 489 % 66 40.7 % 350 50.1% |79 51.3% 360 50.3%
71 54.2% 380 51.1% 96 59.3% 348 499% |75 48.7 % 356 49.7 %
36,28 10.56 47,95 17.29 36,61 10.01 48,52 16.63 36,36 11.39 46,58 16.54
31 23.7% 161 21.6% 35 21.6% 136 195% |31 20.1% 150 20.9 %
57 43.5% 71 9.5% 83 51.2% 99 14.2% |90 58.4% 121 16.9 %
31 23.7% 125 16.8 % 31 19.1% 78 11.2% |18 11.7 % 76 10.6 %
12 9.2% 387 52.0% 13 8.0% 385 55.2% |15 9.7% 369 51.5%
16 12.2% - - 20 123 % - - 15 9.7% - -

115 87.8% - - 142 87.7 % - - 139 90.3% - -

11 8.4 % 84 11.3% 18 11.1% 84 12.0% |14 9.1% 94 13.1%
24 18.3% 287 38.6 % 41 253 % 247 354% |40 26.0% 225 314 %
96 733 % 373 50.1% 103 63.6 % 367 52.6% | 100 64.9 % 397 55.4%
ND ND ND ND 126 77.8 % 422 60.5% |131 85.1% 448 62.6 %
ND ND ND ND 36 22.2% 276 39.5% |23 14.9 % 268 374 %
17 13.0% 43 5.8% 16 9.9% 50 7.2% 21 13.6 % 59 82%
114 87.0% 701 94.2 % 146 90.1% 648 92.8% |133 86.4 % 657 91.8%
ND ND ND ND ND ND ND ND 58 37.7% 132 18.4 %
ND ND ND ND ND ND ND ND 96 62.3% 584 81.6%
ND ND ND ND 9 5.6% 126 181% |5 3.2% 102 14.2 %
ND ND ND ND 39 24.1% 188 269% |34 22.1% 190 26.5%
ND ND ND ND 71 43.8% 218 31.2% |73 47.4 % 238 33.2%
ND ND ND ND 34 21.0% 101 145% |31 20.1% 128 17.9%
ND ND ND ND 9 5.6% 65 9.3% 11 7.1% 658 91.9%
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Migration
background
Yes

No

Don't know
Household size
Just me

2 people

3-4 people

5 or more

Not answered
Chronic condition
Yes

No

Don't know

Belonging to risk
group

Yes

No

Don't know

Personal COVID-19
infection (5 and
15/34)

Yes confirmed /
Yes

Yes, not yet
confirmed/ No

No /-

Yes, convalesced /

Don't know / -

30
100

15
88
20

22
100

ND
ND
ND

102
ND

21

229%
76.3 %
0.8%

6.1%
11.5%
67.2%
153 %
0%

16.8 %
76.3%
6.9 %

ND
ND
ND

23%

3.8%

77.9%
ND

16.0 %

94
648

249
363
120
12

263
454
27

ND
ND
ND

634
ND

104

12.6 %
87.1%
0.3%

33.5%
48.8 %
16.1%
1.6%
0%

353 %
61.0 %
3.6%

ND
ND
ND

0.3%

0.5%

85.2%
ND

14.0 %

40
121

11
21
108
22

38
121

40
122

137

18

247 %
74.7 %
0.6 %

6.8 %
13.0%
66.7 %
13.6 %
0%

23.5%
74.7 %
19%

247 %
753 %
0.0%

1.2%

2.5%

84.6 %
0.6 %

11.1%

91
606

247
350
85
16

253
428
17

416
282

13.0%
86.8 %
0.1%

354 %
50.1 %
12.2%
23%
0%

36.2%
61.3%
24%

59.6 %
40.4 %
0.0%

0.4%

0.4%

91.4%
0.4%

73%

36
118

12
14
100
26

30
120

27
117
10

15

139

234 %
76.6 %

7.8%
9.1%
64.9 %
16.9%
1.3%

19.5%
77.9%
26%

17.5%
76.0 %
6.5%

9.7 %

90.3 %

135
580

212
378
108
17

259
431
26

289
372
55

32

684

18.9%
81.0%
0.1%

29.6 %
52.8%
15.1%
24%
0.1%

36.2%
60.2 %
3.6%

40.4 %
52.0%
7.7%

4.5%

95.5%

Supplementary Table 1 —Study sample description of the groups of parents with children aged 0 to 5 years and participants

without underage children for waves 5, 15 and 34. SD: Standard deviation. ND: No data available; 2 For this variable the

mode of data collection has changed over course of the project (COSMO waves 5 and 15: “Yes, diagnosis confirmed”, “Yes,
diagnosis not yet confirmed”, “Yes, convalesced”, “No” and “Don’t know”, wave 34: “Yes”, “No”).
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S2: Comparison of burden within waves 5, 15 and 34, incl. absolute and relative
frequencies as well as Cramer's V and p-values for approximate significance.

Wave 5 Group  Burden = Burden =|Cramer's "Approx.
size (N) "Yes"(n) "Yes" (%) |V Sig."

P. of children 0-5 131 77 58.8% 0.05 0.09

P. Of children 6-17 188 110 58.5% 0.06 0.04

No children <18 744 368 49.5% 0.08 0.01

All 1028 533 51.8%

Wave 15 Group  Burden = Burden = | Cramer's "Approx.
size (N) "Yes"(n) "Yes" (%) |V Sig."

P. of children 0-5 162 58 35.8% <0.01 0.97

P. Of children 6-17 184 86 46.7% 0.11 <0.01

No children <18 698 229 32.8% 0.09 <0.01

All 993 354 35.6%

Wave 34 Group  Burden = Burden = | Cramer's "Approx.
size (N) "Yes"(n) "Yes" (%) |V Sig."

P. of children 0-5 154 97 63.0% 0.050 0.11

P. Of children 6-17 171 90 52.6% 0.041 0.19

No children <18 716 408 57.0% 0.005 0.87

All 1001 572 57.1%

Supplementary Table 2 - Cross-sectional comparison of the distribution of burden between the main groups, providing
absolute and relative frequencies, Cramer’s V and p-values for the approximate significance. Significant results are printed in
bold (p<0.05).

S3: Comparison of burden within main groups between waves 5, 15 and 34

Wave 15vs. 5 Wave 34 vs. 5 Wave 34 vs. 15

OR 95% ClI OR 95% ClI OR 95% Cl
P. of children 0-5 Y. 0.39 (0.24-0.63) 1.19 (0.74-1.92) 3.05 (1.93-4.83)
P. of children 6-17 Y. 0.62 (0.41-0.94) | 0.79 (0.52-1.20) 1.27 (0.83-1.92)
No children <18Y. 0.50 (0.40-0.62) | 1.35 (1.10-1.66) 2.71 (2.19-3.37)
All 0.51 (0.43-0.62) | 1.24  (1.04-1.48) 2.41 (2.01-2.88)

Supplementary Table 3 - Comparison of burden within the main groups between waves 5, 15 and 34, incl. odds ratios (OR)
and 95% confidence intervals (95% Cl). Significant results are printed in bold (p<0.05).
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S4: Multivariate logistic regression for wave 5, 15 and 34

Wave 5 (March 31st/April 1st Wave 34 (January 26th/27th
2020) Wave 15 (June 23rd/24th 2020) | 2021)
Burden = Burden = Burden =
"Yes" (%) OR 95% Cl "Yes" (%) OR 95% ClI "Yes" (%) OR 95% ClI
Total 58.5% 46.7% 52.6%
Age (continuous) 1.00 (0.96-1.03) 1.02 (0.98-1.05) 1.00 (0.97-1.03)
Gender
Male (reference) 56.0% - - 49.4% - - 459 % - -
Female 61.4% 1.20 (0.66-2.18) 442 % 0.79 (0.44-1.43) 59.3% 1.70 (0.92-3.16)
School education
Up to 9 years of 57.1% 0.90 (0.30-2.82) 38.5% 0.69 (0.21-2.30) 50.0% 0.79 (0.25-2.54)
school education
At least 10 years of | 61.5% 1.17 (0.60-2.28) 50.7 % 1.30 (0.69-2.44) 50.9 % 0.87 (0.44-1.70)
school education
without A-Levels
A-Levels 57.4% - - 452 % - - 53.9% - -
(reference)
Migration
background
Yes 68.8% 1.72 (0.76-3.91) 61.3% 2.34 (1.03-5.34) 69.2 % 2.20 (0.89-5.42)
No/Don't know 56.8% - - 43.8% - - 49.7 % - -
(reference)
Pseudo-R? 0.018 0.042 0.050

Supplementary Table 4 - Multivariate logistic regression for burden in different subgroups of parents with school-age
children with the covariates age, gender, length of school education and migration background. OR: Odd ratios. 95% Cl: 95%
confidence interval. Significant results are printed in bold.
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S5: Parenthood-related burden in wave 12 and 30

.I do feel overwhelmed as a
7 parent by the situation.
The current situation brings our
.famil to the edge of our forces
(family refers to the people you
6 share your household with).
.Reconciling home office and
child care
Keeping the child/children happy
B without them having contact to
3 their peers
.Lea\rin the house less often and
keep physical distance
O Crganising the child's/children's
4 school education
.Allowing each child its time and
space
Mot being able to see the
3 = grandparents
Renouncing on familiar and other
B help in family life {e.q. baby
sitter)
Agreeing on child education
2 .issues with my partner
1

12 30
COSMO-Wave

Supplementary Figure 1 - Parenthood-related burden in waves 12 and 30. Boxplot diagrams for the parental burden variable
set, comparing parents of school-aged children in wave 12 (May 2020) to wave 30 (December 2020). Response options were

1 “Doesn’t apply at all” to 7 “Fully applies” for the first two items, and “Not at all challenging” to 7 “Extremely challenging”
for the latter.

COSMO-wave 30

% 3k * %k % % 3k @' do feel overwheimed as a
v/ parent by the situation.
The current situation brings our
-fami[r to the edge of our forces
(family refers to the people you
& share your household with).
.Reconclling home office and
child care
Keeping the child/children happy
5 B without them having contact to
their peers
-Leavin the house less often and
keep physical distance
4 -Organising the child's/children’s
school education
Allowing each child its time and
o 9
space
3 Not being able to see the
.grandparenls
Renouncing on familiar and other
W help in family life (e.g. baby
2 sitter)
mAareeing on child education
issues with my partner
1 L L) oy ! 1| L )
Male Weiblich

Gender

Supplementary Figure 2 - Comparison of parenthood-related burden stratified by gender in wave 30. Boxplot diagrams for the
parental burden variable set, comparing mothers to fathers of school-aged children in wave 30 (December 2020). Response
options were 1 “Doesn’t apply at all” to 7 “Fully applies” for the first two items, and 1 “Not at all challenging” to 7 “Extremely
challenging” for the others. Significant results from the Mann-Whitney-U-Test are marked with (*).
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S6: Comparison of parenthood-related burden between genders in wave 12 and 30

Wave 12 (19th/20th May 2020)

Valid Man-Whitney- asymp. r
Variable (short name) Cases (n) U-Test VA Sign. (r=2/n"0,5)
Overwhelmed as parent by the current situation 184 3438,5 -2,229 0,03 0,16
Brings our family to the edge of our strengths 184 4126,5 0,291 0,77 0,02
Reconciling home office and child care 113 1181,5 -2,411 0,02 0,23
Keep the children happy under limited contacts 166 2453,0 -3,241 <0,01 0,25
with peers
Leaving the house less often 167 2826,5 -2,136 0,03 0,17
Organising the children's school education 163 2342,0 -3,297  <0,01 0,26
Allowing each child its time and space 151 2229,0 -2,349 0,02 0,19
Not seeing grandparents anymore 144 1765,5 -3,356  <0,01 0,28
Renouncing on additional aid (e.g. baby sitter) 119 1220,5 -2,927  <0,01 0,27
Agreeing with partner about children's 148 2441,5 -1,112 0,27 0,09
education

Supplementary Table 5 - Comparison of parenthood-related burden between mothers and fathers of school-age children in
wave 12 by the Mann-Whitney U test. The number of valid cases varies for the latter eight variables, as not all aspects of
parenting apply to all participants. Significant results (p<0.05) are printed in bold.

Wave 30 (15th/16th December 2020)

Valid Cases Man-Whitney- asymp.
Variable (short name) (n) U-Test z Sign. r
Overwhelmed as parent by the current situation 188 3558 -2.341  0.02 0.17
Brings our family to the edge of our strengths 188 3648.5 -2.089  0.04 0.15
Reconcile home office and child care 122 1574.5 -1.485 0.4 0.13
Keep the children happy under limited contacts 165 2575 -2.731 0.01 0.21
with peers
Leaving the house less often 167 2736.5 -2.429  0.02 0.19
Organising the children's school education 165 25105 2951  <0.01 0.23
Allowing each child its time and space 161 2792 -1.53 0.13 0.12
Not seeing grandparents anymore 148 2170.5 -2.19%  0.03 0.18
Renouncing on additional aid (e.g. baby sitter) 120 14115 2072 0.04 0.19
Agreeing with partner about childrens's education 142 2454 -0.257  0.80 0.02

Supplementary Table 6 - Comparison of parenthood-related burden between mothers and fathers of school-age children in
wave 30 by the Mann-Whitney U test. The number of valid cases varies for the latter eight variables, as not all aspects of
parenting apply to all participants. Significant results (p<0.05) are printed in bold.
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